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SCOPE OF WORK

In fall 2015, 4 Santa Cruz County watersheds waraluated for habitat quality asdmpled for

juvenile steelheatb compare with past resul®Refer to maps i\ppendix A that delineate reaches

and sampling sites. The mainstem San Lorenzo River¥ énfalitaries were sampled with a total2sf
sites.Nine half-mile segments were habitat typed to assess habitat conditions and select habitats of
average quality to samplie reaches that were not habitat typed, the same habitats were sampled in
2013 San Lorenzortbutaries included Branciforte, Zayante, Lpico, Bean, FaJINewell,Boulder

and Bear creeksSites added in 2@included Sits 10in the mainstem San Lorenzo and Sif& in

lower FallCreek. Site 14c in Bean Creek could not be sampled because it went dry. In Soquel Creek
and its branchesesensteelhead sites were sampled below anadromy bamisis4 haldmile reach
segments were habitat typéd the Aptos Creek watershed, 2 sites in Aptos CGr2edtes in Valencia
CreekandAptos Lagoorwere sampledlheupperyz-mile segment of Aptos Creekas habitat typed.

In the Corralitos suvatershed of the Pajaro River drainage, 4 sites were sampled in Corralitos Creek
with 2 half-mile reach segment habitat typaidovethe diversion danfReaches 3 and .7Jwo sites

were sampled in Shingle Mill Gulchnd 2 sites were sampled in Browwvialley Creek Pajaro Lagoon

was also sampled.

Annual monitoring of juvenile steelhead began in 1994 in the San Lorenzo and 1997 in Soquel Creek
(also sampled in 1994)here was a gap in our sampling in the San Lorenzo in 20@2Corralitos
subwatershed was previously sampled in 1981, 1994,12Q08I. Aptos Creek was previously

sampled in 1981, 20862 13\ Fall streamflow was measured &lacations in the 4 sampled
watershedsinder this contracHalf-mile segments were surveyed for riparian and instream wood in
lower Fall 15a in th&an Lorenzo watershedptos 4 in the Aptos watershed and Corralitos 7 in the
Corralitos subvatershedWood surveyesults may be founid separate report.

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 Class | (<75 mm
Standard Length (SL)), Size Classhkefween 75 and 150 mm SL) and Size Class Il (>=150 mm SL).
Juveniles in Size CIl as s essontb-dmolesn dz eldl,10 wearsee dc com
analysis of outmigrating smolts by Smiti2005), because most fish of that size would grow

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

spring.
[-1. Steelhead and Coho Salmon Ecology

Migration. Adult steelhead in small coastal streams tendigrate upstream from the 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 éhan thos
entering the stream later in the season. Adult fish may be blocked in their upstream migration by barriers
such as bedrock falls, wide and shallow riffles and occasionally logjamsmislde objects, such as
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culverts, bridge abutments and dams are algmficant barriers. Some 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, siacetitheytheir

upstream movements to matgbtimal 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 discoeerin 1992 that created a falls (above Four Rock). Both of these
impediments were probably passable at flows above approximatély &fbic feet per second (cfs) as

they were observed in 200Bough no data were collected to confirm.thAssplit channehad developed

at the Rincon riffle b2002 and irR007there existe@ steep cascade where the channels sgjamaking

adult steelheapassage up the main channel difficlidt2008, the steep cascade was gone, offering much
easier fish passage up thain channel. The boulder field at Four Rock was partially modified in 2008,
though we have not examined the resiltge steep cascade reappeared at the end of the Rincon riffle by
2014.In most years these are not passage problems. However, in dreaghayd years when storms

are delayed, they can be serious barriers to steelhead and especially coho salmon spawning migration. |
the West Branch of Soquel Creek, there are Girl Scout Falls | and Il that impede adult passage. Based ol
juvenile samplingadult steelhead pass Girl Scout Falls | in most years but seldom pass Girl Scout Falls 1.

Coho salmon often have more severe migratiohallengedecause their migration period, November
through early February, is often prior to the stormflows netmpess shallow riffles, boulder falls and

partial logjam barriers. Access is also a greater problem for coho salmon because they die at maturity ar
cannot wait in the ocean an extra year if access is poor due to failure of sandbar breaching duning droug
or delayed stormflow. In recent yearstil 2008 the rainfall pattern has generally brought early winter
storms to allow for good coho access to the San Lorenzo system, though only a small number of apparer
strays have been detected at the Feltorndidther and trap.

Smolts (young steelhead and coho salmon which have physiologically transformed in preparation for
ocean life) in local coastal streams tend to migrate downstream to the lagoon and ocean in March throug
early June. In streams witdigoons, youngf-theyear(YOY) and yearling fish may spend several

months in this highly productive lagoon habitat and grow rapidly. In some small coastal streams,
downstream migration can occasionally be blocked or restricted by low flows due primbglvy

streambed percolation or early season stream diversions. Flashboard dams or sandbar closure of the
stream mouth or lagoon are additional factors that adversely affect downstream migration. However, for
most local streams, downstream migrationasa major problem except under drought conditions.

Spawning Steelhead and coho salmon require spawning sites with gravels (from 1/4" to 3 1/2" diameter)
having a minimum of fine material (sand and silt) and with good flows of clean water movingdver a
through them. Flow of oxygenated water through the redd (nest) to the fertilized eggs is restricted by
increased fine materials from sedimentation and cementing of the gravels with fine materials. Flushing of
metabolic wastes is also hindered. Theseiotions reduce hatching success. In many local streams,
steelhead appear to successfully utilize spawning substrates with high percentages of coarse sand, whicl
probably reduces hatching success. Steelhead spawning success may be limited by semiefrom

storms in some Santa Cruz County streams. Steelhead that spawn earlier in the winter are more likely tc
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have their redds washed out or buried by the greater number of winter and spring storms that will follow.
However, unless hatching successlieen severely reduced, survival of eggs and alevins is usually
sufficient to saturate the limited available rearing habitat in most small coastal streams and San Lorenzo
tributaries. However, in the mainstem San Lorenzo River downstream of the Boulelec@réuence,
spawning success in the river may be an important limiting factor. YOYrigtuctionis related to

spawning success, which is a function ofgpawning habitat qualitghe pattern of storm events and ease

of spawning access to upper tees of tributaries, where spawning conditions are generally better.

Rearing Habitat In the mainstem San Lorenzo River, downstream of the Boulder Creek confluence,
many steelhead require only one summer of residence before reaching smitisizalso the case in

the Soquel Creek mainstem and lagdexcept in streams with high sumnierseflowggreater 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 silais is the case for most juveniles inhabiting San Lorenzo River
tributariesand the mainstem upstream of the Boulder Creek conflu€hiseis also the case for most
juveniles in the East and West Branches of Soquel Cirezlk\ptos watershed (exceptlagoon) and the
Corralitos subwvatershed except in wetter years such as 2Z@@nile steelhead are generally identified

as YOY (first year) and yearlings (second year). The slow growth and oftgreanvecesidence time of

most local juvenile steelheautlicate that the year class can be adversely affected by low streamflows or
other problems (including ovevintering survival) during either of the two years of residence. Nearly all
coho salmon, however, smolt after one year under most conditiongedespismaller size.

Growth of YOY steelhead and coho salmon appears to be regulated by availabfeaas@termined

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

provided by undercut Ip&s, large rocks which are not buried or "embedded" in finer substrate, surface
turbulence, etc.) andater depth inpools, rurs and rifflesare also important in regulating juvenile

numbers, especially for larger fish. Densities of yearling and suzett steelhead in small streams, the

upper San Lorenzo (upstream of the Boulder Creek confluence) and San Lorenzo tributaries, are usually
regulated by water depth and the amount of escape cover durifighoperiods (July October) and by
overwinter survi\al in deep anfdr 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; Smith 1982). Abundance of food (aquaiitsects and terrestrial insects that

fall into the stream) and fastwater feeding positions for capture of drifting insects in "growth habitat"
(provided mostly in spring and early summer) determine the size of these Stunljsof steelhead

growth in Sogel Creek has noted that growth is higher in wisfeging compared to sumratzi|

(Sogard et al. 2009). It was determined that in portions of a watershed that are capable of growing YOY
juvenile steelhead to smolt size their first growing season (Sizs T>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 the density of slower

growing YOY in tritutaries was positivelgissociateavith the annual minimum annual streamflofllgy

et al. 2004). Aguatic insect production is maximized in unshaded, high gradient riffles dominated by
relatively unembedded substrate larger than about 4 inches in diameter.
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Growth of yearling steelhead shows a large increase during the period of March through June. Larger
steelhead then may smolt as yearlings. For steelhead that stay a second summer, mid to late summer
growth is very slight in many tributaries (or even riggain terms of weight) ageducedlow eliminates
fastwater feeding areas and reduinsect productiomand drift A short growth period may occur in fall

and early winter after leairopfrom riparian trees, after increased streamflow from early stants

before water temperatures decline below about 48°F or water clarity becomes too turbid for feeding. The
"growth habitat" provided by higher flows in spring and fall (or in summer for the maiSsterbhorenzo

River) is very important, since ocean\aual to adulthood increases exponentially with smolt size.

During summer in the mainstem San Lorenzo Rivewnstream of the Boulder Creek confluence,

steelhead use primarily fastwater habitat where insect drift is greatest. This habitat is foepeéfin de

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 shallow riffle habitat in the upper maiem is used almost exclusively by small YOY, although most
YOY are in pools. In the warm mainstem Soquel Creek, downstream of Moores Gulch, juvenile steelheac
useprimarily heads of pools in all but the highest flow years, with some YOY using shallovgeamd

riffles. In summeiin the Soquel mainstem upstream of Moores Gulch and in the two branches (East and
West) juvenile steelhead use primarily pool habimdtere cover is availabland deeper stepns

Riffles are used primarilgy smallYOY in the upper mainstemore sahanin the branchesvhere they
areshallowver.

In summer in San Lorenzo tributaries, the upper San Lorenzo mainstem above the Boulder Creek
confluence, the Aptos watershed amthe Corralitos suvatershedthe primay habitat forsoonto-
smoltsteelheadnd smaller YOY is pools and stepnsbecause riffles and runs are very shallBiffle

and runhabitat offerdimited escape covePrimary feeding habitat is at the heads of pools and in deeper
pocket water of stepuns. The 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, youingestesse pools and fastwater in

riffles and 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) Standateength (SL); these fish would almost always require another growing season
before smolting. The larger size class included juveniles 75 mm SL or greater (=>) and constituted fish
that are calledsborto-smolt size" because a majority will likely emnigrate the following spring and

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

may include fast@wing YOY steelhead inhabiting the mainsgeaf theSan Lorenzo Rivesaind Soquel

Creek lower reaches of larger San Lorenzo tributaaes|ower reaches of Corralitos and Aptos creeks.

It also includes slower growing yearlings and older fish inhabdtingatershed reaches
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The lower San Lorenzmainstenbelow Zayante Creek typically has sufficient base#wery yeato

grow ahigh proportion of YOY to smolt size in one year, as does lower Soquel Creek below Moores
Gulch. In these lower reaches with high growth potential, factors that determine YOY densities are
important in determiningoonto-smolt densities, such asmber of adii spawnersspawning success
and/or recruitment of YOY from nearby tributaries.

There is a group of sites with intermediate YOY growth potential which may produce a higher
proportion of YOY that reacpotential smolsize by fall in addition to yearlirsgif streamflow is high

and/or YOY densities are low. These reaches include the middle mainstem San Lorenzo between
Boulder and Zayante creek confluences, upper Soquel mainstem above the Moores Gulch confluence
lower East Branch Soquel, Aptos Creek mamsand lower Corralitos below Rider Creek confluence.

In above average baseflow years, these reaches are relatively producto@ifiorsmoltsized YOY

unless large, late stormflows reduce YOY survival or insufficient adults spawn after the latetgtorms
saturate habitat with YOY

A basic assumption in relating juvenile densities to habitat conditions where they are captured is
thatjuveniles do not move substantially from where theycapured during the growing season. This
assumptions reasonablbecause at sites in close proximity, such as adjacent 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 f®od D. Alley

pers. observation). In other caseshere 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
Davis (1995), during a stug of growth rates in various habitat typegrked 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&dring the Sogard et aR@09) work, many jivenilesthat had
beenPIT tagged early in the growing season were recaptured in the same habitats |atkdlinattne

we detected very fewf theirmarked fish in other downstream sites through the yefaegging, with

most being captured in close proximity of where they were originally taggétence is lacking that
would indicate ecologically significant juvenile movement upstream during the dry saasithe

concern that summer flashboard damthaiit ladders may impede upstream movements of juvenile
salmonids appears unfound&hapovalov and Tafl954), after 9 consecutive years of fish trapping

on Waddell Creek, detected very limited upstream juvenile steelhead movements; most of the
relatively limited movemenbccurredn winter.

Overwintering Habitat Shelter for fish against high winter flows is provided bgjper pools, undercut

banks, side channels, large unembedded rocks and large wood clustevgin@wag survival is usually

a magpr limiting factor, since yearling fish are usually less tha2@% as abundant as YOM. winters

with significant stormflowgi.e. 1982 1995,1998and 200§, overwintering habitatnay bethe most

critical for steelhead production. In the majorityyafars 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
GazosWaddell and Scott creeks, have considerably more instream woanthieas{Leicester 2005).
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I-2. Project Purpose and General Study Approach

The 25 fall fish sampling and habitat evaluation included comparison18 p@enile steelhead

densities at sampling sites and rearing habitat conditions with thos@7ir2091 and 20032014 for the

San Lorenzo Rivamainstenand8 tributaries andvith those inl 9 9 71# farthe Soquel Creek

mainstem and brancheX15 sitedensities were comparedrnuilti-yearaverages-abitat conditions

were assessed primarily from measured streamflow, escape cover, water depth and consistent visual
estimates of streambed composition and embeddedness.

Fall steelhead densities and habitat conditior2015 in the Corralitos Creegubwatershed were
compared to those in 1981, 1994 and 20Q64. Fall 2QL5 steelhead densities and habitat conditions in
the Aptos Creek watershed were compared to those in 1981 and 20®6Aptos Lagoon/estuary was
notinventoriedbecause CDFW staff imded to sample it in 2015, although they did not in the end.
Findings in Pajaro Lagoonesecomparedvith earliersampling results.

In 2015, instream wood was inventoriedBean Creek Reach 14zayante Creek Reach 13i afgtos
CreekReach3 to guidethe County in choosing potential habitat enhancement projects.

DETAILED METHODS
M-1. Choice of Reaches and Vicinity 8ampleSite§ Met hods

Since 2006, fish densities at average habitat quality sampling sites in previously determined reach
segments have been c¢omp aTheplopdrtion ophalstdt typeesamptedat f i s
each site within a reach was kept similar betweensysathat site densities could be compared

between years 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 proportion
of the reach. In most cases, habitat proportions at sites were somewhat similar to habitat proportions ii
the reach because sampling sites were more or less continnddengths of each habitat type were
somewhat similar. However, in reaches where poolasecommon, such as Reach 12a on the East
Branch of Soquel Creek and Reach 2 in lower Valencia Creek, a higher proportion of pool habitat was
sampled than exists in theespective reaches. More pool habitat was sampled because larger
yearlings utilizealmost exclusively, pool habitat in small streams, and changes in yearling densities in
pools are most important to monitor. In these two cases, site densities of yearlings were higher than
reach densitieg2rior to 2006, juvenile steelhead densities vestenated by reaclandan index of

juvenile steelhead production was estimated by reaohtain an index of juvenile population size for

each watershedndices ofreturningadult steelhead population size were also calculated from juvenile
populationindices.Prior to 2006, actual reach density and fish production could be compared between
years and between reaches because fish densities by habitat type were extrapolated to reach density
an index of reach productipwith reach proportions of habittypes factored in.
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The mainstem San Lorenzo was divided into 13 reaches, based on past survey Wabte(1a;

Appendix A map, Figure 2). Much of the San Lorenzo River was surveyed during a past water
development feasibility study in which genegabmorphic differences were observatldy 1993). This

work involved survey and determination of reach boundaries in the mainstem and certain tributaries,
including Kings and Newell creek¥gbles 1a-b; 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 for the Scotts Valley Water District required survey of Carboneradiieegach
determination, although it has not been sampled since 2004id@mtions for reach boundaries in
Lompico Creek were similar to those for other tributaries, including summer baseflows, past road impacts
and bridge crossings, water diversion impacts and extent of perennial channel. -k sgfment
surveyed andampled in Lompico Creek was mostly in the lowermost Reach 13e and included some of
Reachl3f with two bridge crossings.

In each tributary and the upper mainstem of the San Lorenzo, the uppermost extent of steelhead use

was approximated in past yearsiiake watershed population estimaiegiveniles For the upper San

Lorenzo River, topographic maps were used with attention to change in gradient and tributary confluence
to designate reach boundarigslfle 1b; Appendix A map, Figure 2). The uppermoseach boundaries

for Bean and Bear creeks were based on a steep gradient change seen on the topographic map, indicati
of passage problems. The Deer Creek confluence was used on Bear Creek, although steelhead access
continues somewhat further. Known bamsievere upper reach boundaries in Carbonera, Fall, Newell,
Boulder and Kings creeks. The extent of perennial stream channel in most years was used for setting
boundaries on Branciforte, Zayante and Lompico creeks. Steelhead estimates in Zayante Cegleit stopp
the Mt. Charlie Gulch confluence in past years, although steelhead habitat exists above in Zayante Creel
and Mt. Charlie Gulch in many yeais.2015, a segment of Zayante Reach 13i above Mt. Charlie
confluence was habitat typed and sampBtdelhed habitat in Lompico Creek was first sampled in 2006.

Sampled tributaries of the San Lorenzo included Zayante, Lompico, Bean, Fall, Newell, Boulder, lower
Bear and Branciforte creeks. RefeiTable 1c, Appendix A, Figure 2 and page 2 for a list of sanm

sites and locations in 28. Half-mile segments in the vicinity of sampling sites were habitat typed to
select sampling sites with average habitat conditiémsreaches not habitat typed in 80the previous
year 6 s sampl i n ¢ptedhaad irhabivaher tributapel the @ast, ® chajor tributaries were
sampledincluding Carbonerand Kings creek<ther tributaries known to contain steelhead from past
sampling and observation include (from lower to upper watershed) Eagle CreekyrCdesm|l State

Park, Lockhart Gulch, Mountain Charlie Gulch in the upper Zayante Creek drainage, Love Creek, Clear
Creek, Two Bar Creek, Logan Cregbutary to Kings Creekand Jamison Creek (a Boulder Creek
tributary). Other 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 Bramdiforte
watershegdPowder Mill Creek, Gold Gulch (lower mainstem San Lorenzo tributaries); 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 migratiomadrisan some creeks and especially
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upper Boulder Creek above 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 streamvesypwork in September 1997. For reaches on the East
and WesBranches, 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 characteristics that necessitated reach boundary
designation often occurred when stream gradient changed. Stream gradieaffedtshabitat type
proportions, pool deptlistreambedubstrate size distributiom@ channel type. Other important factors
separating reaches are a change 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 Soqu€reek (excluding the lagoon) downstream of the East and West Branches were
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 confluenshlaung &ulch were
divided into 4 reaches. The upstream limit of steelhead 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 impedimentsely 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
in Table 2b) indicated that a higher proportion of larger resident rainbow troupreasnt in the

population upstream of Reach 12b. The West Branch had 2 reliable steelhead reaches (13 and 14a). Tt
upper West Branch reach was shortened in 2000 when a bedrock chute (Girl Scout Falls 1) was observe
upstream of Olson Road (formerly Oldeoad) near the Girl Scout camp. This chute is likely impassable
during many stormflows. Therefore, juvenile steelhead population estimates for previous years were
reduced to exclude potential juvenile production above this passage impediment. Samplix3gand?

2005 indicated that steelhead likely passed Girl Scout Falls | but not Girl Scout Falls 1. Sampling in
2004 indicated that some steelhead might have passed Girl Scout Falls Il, althougbfytbenygar

production above Girl Scout Falls I wagpapximately half what it was downstream. Sampling in 2005

and 2006 indicated that adult steelhead did not pass Girl Scout Falls Il. After 2006, the sampling site
upstream of Girl Scout Falls Il was dropped from the scope.

In 2002, the upper West Branclasvsurveyed. Significant impediments to salmonid migration were

found and used as reach boundaries. Reach 14b was designated between Girl Scout Falls | and Girl Sc
Falls Il. Reach 14c was designated between Girl Scout Falls Il and Tucker Road (fdrmdrlyf y 6 s F ¢
Reach 14d was designated between Tucker Road and Laurel MillSThamucker Road ford has since
been replaced with a bridge.

SampledSoquel 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), one in the upper mainstem in Reach 7 (Site 10) and one in the upper mainstem in Reach 8 (Site 12
(Table 2b). Half-mile segments encompassing these sites wdrieahtyped to determine sampling
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sites with average habitat qualitysome yearsexcept 0.8 miles were habitat typed in Reach 1.

Sampling sites were chosen to represent the lower East Branch Reach 9 (Site 13a) and the upper Eas
Branch Reach 12a (Sit@&)(Table 2b) in the upper Soquel Creek watersheblere most of the

spawning usually occurs. On the West Branch, one sampling site was chosen downstream of Girl
Scout Falls I and Hester Creek in Reach 13 (Site 19). The reach between Girl Scout Fallsvhand
habitat typedn 2014 (Reach 14b) and sampled (Site after a 2year breakLandowner objection in

2006 prevented our surveying and sampling of Reaclsihda then

In the Aptos Creek watershed, 2 sites were sampled in Aptos Credpresenting the lowgradient

Reach 2above the Valencia Creek confluepard the higher gradient Reach 3 in Nisene Marks State
Park Appendix A map). A half-mile segment was habitat typed in Re&c¢h 2014. Two sites on

Valencia Creek werkastsampledn 2014 after a break sin@®10in the vicinity of historical sites
previously sampled in 198T#éble 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 Valencia Road culvert crossing. Haile segments in the vicinity of historical

sampling sites were habitat typpieviouslyso that pools with average habitat quality could be chosen
for sampling, along with adjacent fastwater habifte numbers were consistent with 1981
numbering.The 2010Valencia Creelsites werenot in 2015

In the Corralitos Creek sub-watershed of the Pajaro River Watershed, sampling sites were chosen
based on historical sampling locatio8snith 1982; Alley 1995a) and historical reach designations
determined in 1994Alley 1995a). Reach delineations were based on previous stream survey work of
streambed conditions, streamflow and habitat proportions by Alley of the extent of steelhead
distribution in subwateshed in 1981 and past knowledge of streamflow and sediment inputs from
tributaries by Smith and Alley during drought and floga@lfle 4a; Appendix A). Half-mile segments
were habitat typed in the vicinity of the historical sampling sites to identify pothisaverage habitat
guality and their adjacent fastwater habitat to sanmpé®me yearsSite numbers were kept consistent
with the original 1981 designations to prevent confusion.

In Corralitos Creek, 4 reaches were chosenbe sampledReach 1 downstam of the water

diversion dam (Site 1), ReacHr8m the diversion dam tRider Creelconfluence, withstreamflow
steadily increasg toward the diversion dam (Site 3), Re&d® upstream of Rider Creek (a historical
sediment source) angstream ofhe Eureka Canyon Road crossing at RM 2.95 (box culvert baffled in
2008 that is a partial passage impedijmenEureka Gulch conflueng&ite 8) and Reach 7 upstream

of Eureka Gulch, a historical sediment source (Sitd 8bles 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 en20@8vorked in 20)1and
third road crossings and the steep Reach 2. Reach 8uendradient, low flow reach downstream of
Grizzly Flat (Site 3) Tables 4a and 4b; Appendix A map).

In Browns Valley Creek, Sites 1 and 2 were chosen to represent the 2 reaches previously delineated
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there Tables 4a and 4b; Appendix A map). The diverson dam demarcated the reach boundaries
because of its potential effagbon surface flow and a change in channel type. Other valuable steelhead
habitat exists in Ramsey Gulch and Gamecock Canyon C3edkh(1982).

M-2. Classification of Habitat Types andeasurement of Habitat Conditions Met hod s

In each watershed,-taile stream segments were habitggtedwithin each reachysing a modified CDFG

Level IV habitat inventory method; with fish sampling sites chosen within each segment based on averag
habitat conditions. See sampling methods for more details. Habitat types were classified according to the
categories outlined ifné California Salmonid Stream Habitat Restoration Mai(iklsi et al. 1998).

Habitat characteristidhatweremeasure@ccording to the manual's guidelines ineldkkngth, width,

mean depth, maximum depth, shelter rating and tree canopy (tributayiés D898). Moraletaileddata

were collected for escape cover than required by the maruettéo quantify it in diologically relevant
manner

M-3. Measurement of Habitat Conditions Met hod s

During habitat typing, as in past years, visual estimates of substrate composition and embeddedness wel
made. The observer looked at the habitat and made mental estimates based on what he saw with his
trained eye. Therefore, these estimates are somewdjattve, with consistency between data collectors

(D. Alley and C. Steinemequiring calibration from one to the other. An assumption is that the same data
collector will be consistent in visual estimat@ey trained Steiner to be consisténfic at edb) on
visual estimatewith himself Reach segments previously habitat typed by either Alley or Steiner were
repeated by the same data collector in future years for consisBdranges in visual estimates of

substrate abundance or embeddedness of &b&kor more between sites and years probably represent
realdifferencesn habitat quality. The previous years' data was not reviewed prior to data collection so as
not to bias current data.

Fine SedimentFine sediment was visually estimated as plagismaller than approximately 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 dasyual consistency in data collecting persénne
during habitat typings important however Gravetsized substratis generally in short supplyhe
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 petdopunt collectors. 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. Neitbbetalwmpet

nor the 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 masooobparable to the other methods.
The substrate sampled with @y devcesis restricted by the diameter of the sampler. Both pebble
countng and core sampling are too labor intensive for habitat typing. We do not believe rdepthin
estimates than those taken for percent fines are necessary for this fishery study.
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Embed@ddnessEmbeddedness was visually estimated as the percent that cobbles and boulders larger th:
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 changabble size likely had 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 m@a good indicator of 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
bouders larger than 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 slopsslerable distance from the stream. 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
radiationthat reaches the stream on any 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 anaetagfected by the sun angle.

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 075-90% is optimal in the upper mainstem San Lorenzo River (Reactkd add

tributaries because water temperatures are well within the tolerance range of juvenile steelhead and cohc
salmon. If reaches with low summer baseflow become unshaded, wateratemepeapidly 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 tributamyfiows to the mainstem are sufficiently cool to prevent excessively high water
temperatures in the lower mainstem river (ReacHgs Where tree canopy is often in the b range.

There is an inverse relationship between tree canopy and insect produdfites, which allows faster
steelhead growth in larger, mainstem reaclespite the elevated temperatures and steelhead metabolic
rate (awl associated food requiremeni®)is isespecialljtruedownstream of the Zayante Creek
confluencenvheredeeper, fastwater feeding areasst. In addition, very dense shading reduces visibility

of drifting insect prey and reduces fish feeding efficiency. However, as fastwater feeding areas diminish ir
smaller stream channels with less streamflow furthéh@pvatershed, high water temperatures may
increase steelhead food demands beyond the benefits of greater food production in habitat lacking in
fastwater feeding areas. Here is where shade canopy must increase to maintain cooler water temperatur
and loweed metabolic rate and food requirements of juvenile steelhead.

E s c a p e FiShhSarapling SitesThe escape cover index for each habitat type within sampled sites
was quantitatively determined in the same manner in-2094 and in 2008nward Escapecover is
important becaushe more there is, the higher the production of steelhead, particularly for steelhead =>
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75 mm SL. Escape covewas identifiedvhere fish could be completely hidden from vidwvas not a

measure of the less effective overheader that may be caused by surface turbulence or vegetation
hanging over the water but rmimpletely blocking the view from abawater depttalsoprovides some
escape cover when 2 feet deep and good escape cover wheBf feet deep (1 meter) or giter The

summer escape cover (as unembedded cobbles, undercut banks and instream wood) also provides
overwintering habitat in the tributaries. Objects of cawayinclude unembedded boulders, submerged
woody debris, undercut banks, bubble curtainsocwetdhanging tree branches and vines that enter the

water. ManAmade objects, such as boulder ripaagconcretedebris also provideover. Escape cover

was measured as the ratio of the linear distance under submerged objects and undercut banks within the
habitat type that fish at least 75 mm (3 inches) Standard Length could hide under, divided by the length o
the habitat typeVMieasurement of escape cover at sampling aitesed annual comparisons for habitats

at historicaffish samplinggites.

EscapeCoveri Habitat TymRemag hMastelgonct niy aReaalg.es 1 n
and onwardor escape cover by habitat type were determined from habitat typed sedvisasistements
were quantified by habitat type because in the mainstem San LaennotheBoulder Creek
confluencefastwater habitat was the primary habaaimportance for juvenile steelhead. But in the

upper San Lorenzo and San Lorenzo tributaries, as well as in all reaches in the other watersheds, pools
were the habitats of pniary importance for juvenile salmoniBgeach cover indices were determined for
habitat types in reach segments for purposes of annual comparisons. The escape cover index for each
habitat type in a halnile segment was measured as the ratio of lineaofeetver 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 the reach segment. Steelhead habitat is
illustrated in the fbowing 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. (Female steelhead
is covering her redd okggs after spawning at the tail of the pool.)
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lllustration of riffle habitat (stream flowing from left to right) showing escape cover under rootwad and
boulders. (Juvenile steelhead are holding feeding positions, facing upstream.)
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Water Depth, Channel Liegth andChannelWidth. Water 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 depth and maximum depth arenenddtwith a dip net
handle, graduated in hdtfot 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 ye#&linimum depth was determined approximately one foot from the

stream margin in earlier years. Stream length was measured with a hip chain. Width in each year was
measured with the graduated dip net except in wider habitats of the mainstem. In wides (grbater

than approximately 20 feet), a range finder was used to measure width.

Streamflow.Streamflow is an important aspect of habitat becausmniributes tdabitat depth and

water velocity. Greater depth offers better rearing habitat. Faster water velocity offers better feeding
habitat and higher growth rate. Assessment of streamflow at only established gages is insufficient to
compare annual differences imeamflow throughout a watershed because streamflow decline in each
tributary is not necessarily proportional to decline at a downstream gage, especially when specific
aquifers are drawn down at variable municipal pumpage rates or specific tributarg svatacis

diverted at variable rates, which impact summer baseflow differently in wet versus dry years.

For 1995 and 1998 onward, the Marsh McBirney Model 2000 flowmeter was more extensively used at
most sampling sites. Streamflow measurement was béydn@ pr oj ect scope and
but was added back in 2046d onwardEven 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 column velocity wa
measurect 20 or more verticals at each crgsstionF o r 2 A9 streathflow measurements

made by Santa Cruz County staff were used for annual comparisons.

M-4. Choice of Specific Habitats to be Sampled Within ReachesMe t h o d s

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 andSamddlerenzo

River (Sites 1, 2, 4,,8 and 9, 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 the
200 feet long) and short poolegs than 200 feet) and at least one pool of each size class was either
snorkel censused or electrofished. In these mainstem reaches, most fish were in the fastwater habitat
riffles, runs and the heads of pools and fish were not using most of thegbatat h'Some of the pools

are hundreds of feet long with very few juveniles, except for those at the heads of becdampling

site in Reach Oa between the levees was chosen in 2009 because it was the onlyltastveam

of Highway 1where a poold adjacent fastwater habitaiuld be samplelly electrofishing. Much of

the reach was lagoon habitat due to a closed sandbar that surhatesite has been-sampled since.

For all other reachescludingthe upper San Lorenzo River above the Boultleek confluence, all
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San Lorenzo tributaries and in the Aptos and Corralitos watersheds, representative pools with average
habitat quality in terms of water depth and escape cwgsrsampled. Pools were deemed

representative if they had escape coveosand water depths similar to the average values for all

pools in the halmile segment that was habitat typed within the reach. Therefore, pools that were much
deeper or much shallower than average or had much less or much more escape cover tiean averag
were not sampled. Once the pools were chosen for electrofishing, adjacent riffleanstepns and

glides were sampled, as well. In these smaller channel situations, these latter habitat types showed
great similarity to most other habitats of the sagpe. Namely, all rifflesruns and glidekad similar

depth and escape coweithin their own habitat type designations

Sampled units may change from year to year since habitat conditions change, and locations of
individual habitat units may shift gending on winter storm conditions. Our assumption is that fish
sampling of mean habitat quality will reflect representative habitat for the reach and pypicdé

average fish densities for each habitat type in the reach. The assumption is e¢hatateenrrelation
between fish density and habitat quality in that better habitat has more fish. Past modeling has
indicated that increased densities of spsated juveniles are positively associated with greater water
depth andnoreescape cover in sniglow summer flow streams$gnith 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 juveniles from other habitatsl The to
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 compared for each reach. However, sitgy dahsibt necessarily reflect

fish densities for the entire reach because the habitat proportions sampled were not necessarily simila
to the habitat proportions of the reach. In most cases, habitat proportions at sites were similar to habit:
proportionsn 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 proportion of pool habitat was sample@#isted 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 weeatrapolated to reach density and an index of reach production according
to reach proportions of habitat types.

M-5. Consistency of Data Collection Techniques in 198201 and 200®nward Met hod s

Habitat condition®f depth and escape coweeremeasured at the monitoring sitesnsistentvith

methods usenh 1981 and 1992001 and 2003 onwaird the San Lorenzo RiveBoquel CreekAptos

Creek and Corralitos Creekatersheds. Donald Alley, the principal investigator and data collector in

1 9 9 401 an@ 200®nward had 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 currer
study, except for Aptos Cree®riith 1982). Hispreviousqualitative estimates of embeddedness,
streambed composition and habitat types were calibrated to be consistent with those of Dr. Smith, the
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primary investigator for the 1981 sampling program. Mr. Alley's method of measuring escape cover for
soonto-smoltsized (=>75 mm SL) and larger steelhead was consistent through the years, although the
escape cover index in 1981 was based upon linear cover per habitat pesincetgger escape cover

indices were based on linear cover per habitat length. In 20@@l Steindbegan assisting imabitat
typngsome reaches after being calibr ®uriegd t o be ¢
electrofishing from 1996 onward,dak nets were used to partition habitats at all electrofishingsites
preventsteelhead escapement. A multipiess method was used in each habitat with at least three passes.

From 1998 onward, underwater visual (snorkel) censusing was incorporateslegirofishing so that

pool habitat in the mainstem San Lorenzo River, which had been electrofished in past years, could be
effectively censused despite it being too deep for backpack electrofishing. Snorkel censusing was alsc
used to obtain density estates in deeper pools previously unsampled prior to 1998 at Sites 2, 3, 7, 8
and 9, in an effort to increase the accuracy of production estimates. A better juvenile production
estimate and predictions of adult returns were made with sre@keusing of pal habitat in the

mainstem San Lorenzo River for 19280 0 5 . | 15, d2€plr pdol? Were snorkegnsused at

Sites 1, 2, 4, 8 and 9in the lower and middle mainste®an Lorenzdo determine site densities only.

All other watersheds were sampled bgattofishingonly.

The City of Santa Cruz funded a separate San Lorenzo watershed sampling effort(id.Z002
Harvey & Associates (HTH) 2003). Much of heir data were not included in this repoecauseheir
methods werdifferent fromours. The method used for choosimmaprandonfish sampling sites was
not providedin their reportTheir size class divisiorsf juvenile steelhead differed from ours, thus
preventing annual comparisons by size clakgrefore, onl\2002total densities wregraphed in this
report HTH did not compute densities by age clds2002,HTH sampledandom and nonrandom
sites in the middle mainstem San Lorenzo and compasedts from both methodsITH found good
correlationfor juvenile densitiebetween radom and nonrandom samplisges,especially in riffles
and runsHTH found higher steelhead densities in some mainstem pbtiie middle mainstertihan
our earlier sampling. However, this may have been an artifadief eliminating about 20% dhe
pools for inventory because they were judg#éberto be too deep or had too much cover for
censusingcreating a bias towahort shallow poolghat would yield higher densities and
misrepresent typicabng mainstenpool habitatith fewer steelbad In typical mainstem pools,
juvenile steelheadnhabit primarilya short portion ofastwater habitat at the headdarig pools
whichtypically span hundreds of feet in length, with the majority of the pool ldrgtigunusedand
yielding lowoveral steelhead pool density H T2B02jsveniledensities in the San Lorenzo system
were generally above averagempared to other yeanshich was consistent with D.W.LAEY &
Associates findings in Soquel Creek in 20B@r a more detailedeview of HTH findings, please refer
to our 2003 censusing repoKl{ey 2004).

M-6. Assessinghange in RearingHabitat Qualitf Met hod s

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

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

maximum pool deptivasmore significant than change in average mean pool degites beyond the

| ower San Lorenzo mainstem. A change dn 0.170
significant habitathange. A change in 0.1 ft or more in fastwater hatigpthconstitutel significant
habitatchange in the lowémiddle San Lorenzo mainsterbelow the Boulder Creek confluence
Embeddedness and percent fines must have changed at least 10 percent to constitute change becaus
these factors are visually estimated and less than 10% changes are difficult to detect visually.
Decreaedescape cover, habitat depth or basefloaicated negativlabitatchange, along with

increased embeddedness and increased f\ssessment is more complex when some factors improve
while others decline or remain similar between years. This is wigdem of importance plays a key

role in judging overall habitat change.

Sometimes, habitatharacteristicehange togethePool depth will increase due to increased scour,

which also may occur during a wet year with associated high baseflow. Greatemagaalso reduce
embeddedness and increase escape cover under bamdenstream woadHowever, if high
stormflowsareassociated with high erosion and sedimentation, pool depth and escape cover may
diminish as embeddedness increadesrwards, despiteigher baseflowSometimes 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 reduced in this scenario.

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 mm SL were mask tompared 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 Steelhead 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 - Cwm4.73 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 the 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 Clear 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 Steelhead Reaches in Major Tributaries of the San Lorenzo River.

Creek - Reach Boundaries Reach Length
Reach # (Downstream to Upstream) (ft)
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 5,077
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
Zayante  Mt. Charlie Gulch Confluence to Confluence 4,874
13i * Immediately Above Camp Wasibo Access Bridge
CM5.72- CM6.64
Bean Zayante Creek Confluence to Mt. Hermon 6,706
1l4a* Road Overpass CM0.0 - CM1.27

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

1l4c-1 Ruins Creek Confluence to Mackenzie Creek 8,895
Confluence  CM2.15- CM8.83 (typically d ry)
1l4c-2  Mackenzie Creek Confluence t o Gradient Change 8,529

Above the Second Glenwood Road Crossing
CM3.83- CM5.45

Fall San Lorenzo River Confluence to SLVWD 2,420
15a Diversion CMO0.0- CM).46
15b San Lorenzo River Confluence to SLVWD 5,922

Diversion CM.46 - CM1.58

Newell  San Lorenzo River Confluence to Bedrock 5,491

16 Falls CM0.0 -CM1.04
Boulder San Lorenzo River Confluence to Foreman 4,488
17a Creek Confluence CM0.0 - CMO0.85
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Creek - Reach Boundaries Reach Length

Reach # (Down stream to Upstream) (ft)
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

Bear San Lorenzo River Confluence to Unnamed 12,778
18a Tributary at Narrowing of the Canyon Above
Bear Creek Country Club CM0.0 - CM2.42

18b Narrowing of the Canyon to the Deer Creek 11,986
Confluence CM2.42 - CM4.69

Kings  San Lorenzo River Confluence to Unnamed 10,771
19a  Tributary at Former Fragmented Dam Abutment
Location CM0.0 - CM2.04

19b Tributary to Bedrock - Boulder Cascade 8,923
CM2.04- CM3.73

Carbonera Branciforte Creek Confluence to Old Road 7,293
20a Crossing and Gradient Increase CMO0.0 -CM1.38

20b Old Road Crossing to Moose Lodge Falls 10,635
CM1.38- CM3.39

Branciforte Carbonera C reek Confluence to Granite 10,138
2la Creek Confluence CM1.12 - CM3.04
21b Granite Creek Confluence to Tie Gulch 14,203

Confluence CM3.04 - CMb5.73

TOTAL 182,680 (3 4.6 miles)
Branciforte Tie Gulch Confluence to Vinehill Road 4,322
21c Bridge CM5.73 - CM. 55
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Table 1c. Fish Sampling Sites in the San Lorenzo Watershed.
(2015 Sites Indicated by Asterisk.)

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

0 *0a T CM1.6 Above Water Street Bridge

0 Ob i CM2.3 Above Highway 1 Bridge

1 *1 -CM3.8 Paradise Park

2 *2 T 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 the 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 Larkspur Road (Brookdale)

9 9 -CM18.0 Downstream of Boulder Creek Confluence
10 * 10 - CM20.7 Below Kings Creek Confluence
11 *11 -CM22.1  Downstream of Teilh Road, Riverside Grove
12 * 12a - CM24.7 Downstream of Waterman Gap 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 Lompico Creek upstream of the fish ladder and
downstream of first bridge crossing.

13i * 13i -CM6.3 Zayante Creek upstream of first bridge crossing
upstream of Mt. Charlie Gulch confluence.

1l4a * 14a-CMO0.1 Bean Creek Upstream of Zayante Creek Confluence
14b *14b -CM1.8 Bean Creek Below Lo ckhart Gulch Road

14c 14c- CM4.7 Bean Creek 1/2 - mile Above Mackenzie Creek Confluence
and Below Gopher Gulch Rd.

15a  *15a-CMO0.3 Fall Creek, Below SLVWDFish Ladder and Diversion
15b *15b-CM. 0 Fall Creek, Above 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 17c¢c -CM2.6 Boulder Creek, Downstream of Jamison Creek

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 Creek 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 Complex
20b 20b -CM1.9 Carbonera Creek, Downstream of Buelah Park Trail
2la 2l1al -CML1.5 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

21c *21c -CM5.9 Branciforte Ck, Upstream of Tie Gulch Confluence
(resident rainbow trout - steelhead not likely)
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Table 2a. Defined Reaches on Soquel Creek.
(Refer to Appendix A for map designations. Surveyed reach segments indicadrink.)

Reach # Reach Boundaries Reach Len gth

(Downstream to Upstream) (ft)

0 Soquel Creek Lagoon 3,168

1 Upper Lagoon's Extent to Soquel Avenue 4,449
CM0.6 - CM1.41

2 Soquel Avenue to First Bend Upstream 2,045
CM1.41 - CM1.77

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 Purling 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
9b Mill Pond Diversion to 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 Water District Weir to Amaya

Creek Confluence CM10.66 - CM11.79 5,932
12a Amaya Creek Confluence to Gradient Increase

CM11.79 i 12.56 4,062
12b Gradient Increase to Ashbury Gulch

Confluence CM12.56 - CM14.38 9,647

SUBTOTAL 76,747
(14.5 miles)
D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report

P. O. Box 200 +« Brookdal £, Cal i f orDetailad ABabySisOAppendices A andB



Table 2a. Defined Reaches on Soquel Creek (continued).

Reach # Reach Boundaries Reach Length
(Downstream to Upstream) (ft)
13* West Branch Confluence to Hester Creek
Conf luence on West Branch CMO0.0 - CMO0.98 5,173
14a Hester Creek Confluence to Girl Scout Falls |
CM0.98- CM2.26 6,742
SUBTOTAL 88,662
(16.8 miles)
14b Girl Scout Falls | to Girl Scout Falls 1l
CM2.26 i CM2.89 3,311
l4c Girl Scout Falls 11 to Tucker Road (Tilly
CM2.89 i CM4.07 6,216
14d Tucker Road (Tillyés Ford) to Laurel Mi | |
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)
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Table 2b. Locations of Sampling Sites by Reach on Soquel Creek.
(An asterisk indicates sampling in1X))

Reach# Site # Location of Sampling Sites
i Channel Mile
1 *1 iCM1.2 Below Grange Hall
2 2 - CM1.6 Near the USGS Gaging Station
3 3 TCM2.1 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 Pr oposed Reservoir Site, End of Cherryvale
6 8 -CM4.2 Adjacent to Rivervale Drive Access
6 9 -CM4.8 Below Moores Gulch Confluence, Adjacent Mountain School
7 *10 -CMb5.5 Above Moores Gulch Confluence and Allr ed Bridge
7 11 -CM5.9 Below Purling Brook Road Ford
8 *12 -CM7.0 Above Soquel Creek Road Bridge

(]
o1

*13a -CM8.9 Below Mill Pond
13b -CM9.2 Below Hinckley Creek Confluence
14 -CM9.7 Above Hinckley Creek Confluence
11 15 -CM10.8 Above Soquel Creek Water District Weir
12a 16 -CM12.3  Above Amaya Creek Confluence
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 i1CM2.0 West Branch Near End of Olson Road
14b *21 T CM2.4 Above Girl Scout Falls | (Added in 2002)
1l4c 22 1 CM30 Above Girl Scout Falls Il (Added in 2002)

= ©
o T
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Table 3. Locations of Sampling Sites by Reach in the Aptos Watershed.
(An asterisk indicates sampling2015.)

Reach # Site # Location of Sampling Sites
- Channel Mile

Aptos Creek

0 0 i CM0.0 Lagoon/Estuary

1 1 T CM0.4 Below Mouth of Valencia Creek

2 2 T CM0.5 Just Upstream of Valencia Creek Confluence

2 *3 1 CM0.9 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 1CM2.85 Below Valencia Road Crossing and above East Branch
3 3 1CM3.26 Above Valencia Road Crossing
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Table 4a. Defined Reaches in the Corralitos Sub-Watershed.
(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 DiversionDam CM 9.46 1 CM10.25 4,171
2 0.25 miles below Diversion Dam to Diversion
Dam CM10.25 - CM10.5 1,320
3 Diversion Dam to Rider Creek Confluence
CM105 i 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
CM2.87 i CM13.33 2,429
7 Eureka Gulch Confluence to Shingle Mill Guilch
Confluence CM13.33 i CM13.98 3,432
Shingle Mill Guich
1 From Corralitos Creek Confluence to Second Eureka
Canyon Road Crossing on Shingle Mill Guich
CMO0.0 i CMO0.35 1,848
2 From 2 "™ Eureka Canyon Road Crossing of Shingle
Gulchto 3" Road Crossing CM0.35 T CMO0.62 1,420
3 3" Eureka Canyon Road Crossing of Shingle Mill Guich
to Beginning of Steep (Impassable) Gradient on
Rattlesnake Gulch CM0.62 1 CM1.35 3,858
Total 30,992 (5.9 miles)
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 f lows from the diversion dam.
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Table 4b. Locations of Sampling Sites by Reach in the Corralitos Sub-Watershed.
(An asterisk indicates sampling in12D)

Corralitos Creek

Reach # Site # Location of Sampling Sites
- Channel Mile

1 *1 1 CM10.1 Downstream of Diversion Pipe Crossing
2 2 I CM10.3 Below Diversion Dam Around the Bend
3 3a 1 CM10.6 Just  Upstream of Diversion Dam
*3b 1 CM11.1 0.6 miles Upstrea m of Diversion Dam (above Las

Colinas Drive)

4 1CM11.3 Below Rider Creek Confluence below bridge crossing

5 1CM11.4 Below Rider Creek confluence and upstream of bridge
crossing
4 6 iCM11.4 Upstream of Rider Creek Confluence
5 7 1 CM12.0 Upstream of First Bridge Crossing above Rider Creek
Confluence
6 *8 1 CM12.9 Downstream of Eureka Gulch near Clipper Guich
7 *9 i CM13.6 0.4 miles Above Eureka Gulch Confluence

Shingle Mill Gulch

1 1 1CMO0.3 Below Second Bridge on Shingle Mill Gulch
2 2 1 CMO0.5 Above Second Bridge on Shingle Mill Gulch
3 3 TCMO0.9 At and Above Washed Out Check Dams below Grizzly

Flat on Shingle Mill Gulch
Browns Valley Creek

1 *1 1 CM1.9 Between First Browns Valley Road Crossing and
Diversion Dam Upstream

2 *2 i CM2.7 Above Diversion Dam but Below Redwood Canyon Creek
Confluence

Pajaro River Lagoon

1 *1 T CMO0.01 CM8.0  From beach to 0.8 miles upstream of Thurwachter Bridge.
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M-7. Juvenile Steelhead Densities at Sampling Sitdgethods

Electrofishing was used at sampling sites to determine ste@lbratties 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 densities. If poor depletion
occurred witi3 passes, a fourth pass was performed anatimder offish captured in 4 passes

represented total counfor the habitat. Electrofishing mortality rate has been approximately 1% or less
over the years. Snorkeénsusing was used in deeper pools that could not be electrofished at sites in the
mainstem reaches of the San Lorenzo River, downstream of the BowdekrabnfluencdJnderwater
censusing of deeper pools was incorporatéid electrofishing data from more shallow habitatprovide
density estimates.

Visual censusing was judged inappropriate in hatithisr than deep mainstem San Lorenzo pools
becawse it would be inaccurate reavily utilizedfastwater habitat in the mainstem and ir980%6 of the
habitat in tributariesShallow depth and poor visibility prevent most all habitats in tributary reaches and
fastwater riffles of the mainstem reaches fitmeing effectively censused by snorkelingSanta Cruz
Mountain watersheds, tributaries to mainsteftenflow throughsteepwalled canyons, consisting of
densely shaded pools with undercut banks and other cover complexity, along with shallow fastwater
habitat usuallyaveraging 0.5 feet in depth or leBfinstem riffleswhere juvenile densities are especially
high, usuallyaverage less thanfootin depth Furthermore, or level of data analysiequires dividing
juveniles intosize and age classiesadequately evaluate the composition of juvenile populatidths
regard to potential smolt siamdannualgrowth rateswhich cannot be effectively accomplished by
snorkeling unless juvenile densities are very. ldawever, as is typical, 24f 26 sampled tributary pools
in the San Lorenzo systeftypically 50100 feet longhad more than 2fdivenile steelheash 2005.And
densities are typically between 50 and 100 juveniles per 100 feet at samplingigites3). Inventory

by size classequires actual measurement of individwaikh graduatedulers

In larger rivers of northern California, density estimates from electrofishing are commonly combined with
those determined by underwater observation in habitats too deep for electroftailyg, underwater
censusing would be calibrated to electrofishing data in habitat where capture approached 100%.
Calibration was originally attempted by Hankin and Reel®&8] for small trout streams. Their intent

was to substitute snorkel censudiogelectrofishing. However, attempts at calibration of the two

methods of censusing in large, deep pools of the mainstem San Lorenzo River was judged impractical,
beyond the scope of the study and probably inadequate.

Two divers were used in snork&nsusing. Visual censusing of deeper pools occurred prior to
electrofishing of sites. In wide pools, divers divided the channel longitudinally into counting lanes,
combining their totals after traversing the habitat in an upstream direction. Diversweonldach other

of juveniles being displaced into the other's counting lane to prevent doolntging. For juveniles near

the boundaries of adjacent counting lanes, divers would verbally agree to who would include them in thei
tallies. In narrower pos| divers would alternate passes through the pool to obtain replicates to be
averaged. In most pools, three replicate passes were accomplished per pool. The relative proportions o
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steelhead in the three Size Classes obtained from electrofishing weidkeceehin dividing visually

censused steelhead into size and age classes. The average number of steelhead observed per pass in e
age and size category became the density estimate. In Reaéhe®it juveniles were greater than 75

mm SL, and yearlirgwere considerably larger than YOY fishwas relatively easy to separate fish into

size and age classes. In Reaché) ore juveniles are normally around 75 mm SL, leading to a small
error in deciding division between Size Classes 1 aAdj@classesvere easily distinguished

Steelhead were visually censused for two size classes of pools in the San Lorenzo. There were short poc
less than approximately 200 feet in length and those more than approximately 200 feet. Juvenile densitie
in cersused pools were extrapolated to other pools in their respective size categories. Steelhead were
censused by size and age class, as in electrofishing. If less than 20 juveniles were observed in a pool, thi
maximum number observed on a pass was the estikivdten 20 or more fish were observed, the average

of the three passes was the best estimate.

Visual censusingy snorkelingpffered realistic density estimates of steelhead in deeper mainstem pools.
It was the only practical way to inventory such poalsich were mostly bedroelor boulder scoured

and had limited escape cover. Visibility wasially10 feet or more, making the streambed and counting
lanes observabl®elativelyfew steelhead used these pools in 12001 and 2002015, compared to
1998when mainstem baseflow was considerably higher (minimum of 30 cubic feet per second at the Big
Trees Gage compared to approximately 20 cfs or less in later years).

M-7. Age and Size Class Divisians Met hod s

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

older age class in each habitat, based on thepgfic break in the lengtinequency distribution

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

fish captured at lower mainstem sites in the San Lorenzo River and Soquel Creek. Density estimates of
age classes in each habitat type were determined by the standard depletion model used with multiple pa:
capture data. Densities were expresedish per 100 feet of chanrehd determineah the lowest

baseflow period when juvenile salmonids remain in specific habitats without up or downstream
movement. Density is typically provided per channel length by convention and convearehosybe
accurately measured quickl€onsistentensity measureent allowsvalid annualcomparisons.

Depletion estimates of juvenile steelhead density were applied separately 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 betweerC&igses 1 and 2 was 75 mm Standard Length (SL) (3
inches) because smaller 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 during fall sampling 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 angtandard_engh determinations by Smith of steelhead smolts

captured in spring of 1987 and 198&®nth unpublished). He found that 97% of a random sample
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(n=248) of yearling smolts in spring were 76 mm SL or longer after their first growing season. In
addition, abou?5% of smolts that were 75 mm SL or larger at their first annulus (n=319) smolted as
yearlings. All 2year old smolts from a random sample (n=156) were larger than 75 mm SL after 2
growing seasons prior to smolting. Also, 95% of theged olds were aehst 60 mm SL after their first
growing season, indicating that few 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 tha (<) 75 mm SL (Class 1) and those equal to or greater than (=>) 75 mm SL (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 proporiogach size class (Class 2 and 3

separately) in the group of captured 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 habitatype were added together and divided by the total length of that habitat type 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 :
clases: youngf-the-year (YOY) and yearling and older (1+) age classes. Age 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 stesdhend 10 larger Soquel Creek juveniles were aged

by scale analysis, 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
movedinto the mainstem after slow tributary growth in their first year. These 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 useddoein age classes at other sampling sites. Density estimates
determined by size class and age class were not the same when YOY reached Size Class Il by fall.

In 2015, thesecondowest baseflow year since sampling beganty the lower mainsterBites0, 1 and 2

of the San Lorenzo Rivérada proportion off QY steelhead reaafg Size Class 2 size in one growing
seasomwhen juveniles were well representéd Site 4 below Zayante Creek, most YOY were less than
75 mm SLNo YOY reached 75 mm SL in the ddlemainstem San LorenZ&ites 6and8, with only a

few at Site9. Middle BeanLompico, ipper Fall Newell, Bearand middle Brancifortereelshad YOY
reaching the larger size class, but YOY juvedéesitiesverevery lowat thesesitesin 2015 In the

sunny middle Reach 13c of Zayante Cr&€o ofYOY reached Size Classdespite high densities and
low baseflowas didmore than 30% in the wetter years of 2010 and 2Bidwth had been slower in
2014.The lowemainstem of Soquel Creskowed w growth in 205, with the majority of YOY being
less than 75 mm SL at Stk and 4 The upper mainstem Sites 10 and 12m@a¥OY reaching Size

Class Il.In this monitoring report, sampling site densities were compare® fgéks in the San Lorenzo
system by size and engadafdlid® DyedrsindS06qilel Greeld (1997varR

At each sampling site, habitat types were sampled separately, with density estimates calculated for each
habitatby size class and age clashen these dertgiestimates were combined and divided by the stream
length of the entire sit® calculateannual site density
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M-81l ndex of Abundance of Si ze ClMethads | | and |11

Indices of watershed abundance (production) of Size Class Il and Il steelhead for sampled reaches
were calculated to compare annual differences with reach lengths incorporated with site densities. 201
abundance was compared to 2@ 2015abundance toontrast production in a year with a near

median statistic of baseflow in late spring through fall (2010) with productioritically dry yeass

(2014and 2015%. This contrast would better describe the extreme reduction in aburidancstically

dry year more so thajust comparing site densities

In each sampled watershed, an index of reach abundance was calculated for Size Class Il and IlI
juveniles (soorto-smolt fish) in all reaches sampled. Then reach abundances were added together to
obtain a weershed index of these larger juveniles for the reaches sampled. Indices of reach abundance
were calculated by multiplying density estimates determined by electrofishing and snorkeling for Size
Class Il and Il juveniles for each habitat type at the senglite within the reach by the total distance

of that habitat type estimated for the entire reach. Habitat percentages were estimated in the reach
segments that were habitat typ#dhe reach segment was not habitat typed for the year in which an
abundnce index was being calculated, the most recent habitat typing data for that reach segment was
used to determine habitat percentdga. examplefor Zayante Creek Reach 13d, the reach length was
estimated to be 1388 feet. In 2010, pool habitat was estimated as 57% in the habitat typed reach
segment. The soete-smolt density for pool habitat was estimated to be 0.066 per foot, based on
electrofishing at the representative site for Zayante Reach 13d. To get thefineleeh abundance of
soonto-smolt juveniles for pool habitat in this reach, the prosad calculateas follows;13,836

feet for total reach lengtbstimated from the USGS topography mapltiplied by0.57 for the reach
percentagef pool habitatleiermined by habitat typing the reach segment, multiplied.0§6 for the

density per foot of pool habitat, equalitg2.39 Size Class Il and 11l juveniles for pool habitat in the
reach. The same calculationeremade for other habitat types, includindgles (6%) and runs/step

runs (37%). Then numbers of fislere theradded together for all habitat types to obtain a reach
abundance index. For 2010, the reach abundance index for Zayante 13d was 1,314 Size Class Il and
juvenilesfor all habitat typesa@ambined Then the reach abundances for each sampled reach were

added together to obtain a watershed abundance index for that year for those sampled reaches.
Watershed indices of abundance for different years were then compared for the same reaches, based
the habitat proportions determined by reach from habitat typing in those years or the most recent year
prior to index calculation.

M-9. Sampling of PajarcEstuary Met hod s

On 28 September 2015he main lagoon along the beach and Watsonville Sloaghits mouth were
sampled for steelhead with the Hadt bag seine§seine hauls)On 29 September 2015, the upper
lagoon was sampled for steelhead with the-faf seine (3 seine hauls) at the model airport and
Thurwachter Bridge (3 seine haul®n 29 September during steelhead sampling at the model airport
and Thurwachter Bridge in the upper lagoon, water quality was measured through the water column,
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mid-channel from a boat (2 site©n 1 October2015, the main lagoon along the beach (5 seined)aul
and the upper lagoon (3 seine haulgre sampled for tidewater goby with thef8dt, finemeshed
seineoriented perpendicular to the beach. DActober during tidewater goby sampling in the lower
(mid-channel) and upper lagoon (along margin), theema@mperature, salinity and oxygen were
measured through the water column at 0.25 meter intervalstations.
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DETAILED RESULTS

R-1. Capture and Mortality Statistics

For the overallsampling activitiegn 2015, a total 0f2,542juvenile steelheadnd 11 juvenile coho salmon
(Soquel Creekjvere captured by electrofishimag4l electrofishingsitesandl lagoon sitewith 25
steelheadnortalities 0.98% mortality rate) Aptos Lagoon/Estuanyas not sampled in 2015 because
CDFW took over monitoring and was to do it instead. However, CDFW did not sample it either in 2015.
No steelhead were captured in Pajaro Lagéaotal of 18 juvenile steelhead were visually censused
poolsat6 San Loenzomainstem siteslenmainstem sites andblributary sites were sampled in the San
Lorenzo watershed in 28, with a total ofonly 1,689juvenile steelhead captured at&imortaliies

(0.98%). A total 0f546 juvenile steelheadnd 11 juvenile cohevere captured atsites in the Soquel
watershed in 2[5 with 6 steelheadortaliies(1.08%). Only 16 juveniles steelhead were captulgd
electrofishingn the Aptos Watershed atAptossiteswith no mortality. A total of 307juveniles were
captured irthe Corralitos watershed @sites with3 mortalities 0.98%). A high proportion of YOY
steelhead weramsall in 205, and they were more vulnerable to electrofishing mortality than larger fish.

R-2. Habitat Change in the San Lorenzo Rivbtainstemand Tributaries, 2014 to 201, and Long Term
Trends at Two Sites

Refer toAppendix A for maps of reach locationSummary table of habitat change for all reachase
provided inTables 13b and 40. Weighing the relative importance of streamflow as an aspect of
habitat quality with other habitat parametiershe fallis not clear cut, especially when extadt
streamflow measurementgerelimited and spring streamflows were not measurglbst juvenile
steelhead growth occurs in the sprargl early summewrhen baseflow ifligherandmost important.

It was the winter of 1999 when substantial sediment entered the middle mainstem from erosion in
upstream tributaries that had occurred from the 1998 highffmalevent (19,400 cfs at Big Trees).

The 1999 water year had a low peak flow (3,200 cfs at Begd) that apparently moved sediment

from the tributaries into the mainstem but could not transport the sediment out of the system. Despite
the fact that substrate conditions have improved in riffles and runs in terms of reduced fine sediment
and embeddedsss since then, substrate in glides where spawning occurs apparently has not, and
spawning habitat in the mainstem remains poor in quality, consisting of primarily sand and fine gravel.

Baseflow in 2015 was higher than in 2014 early on in the dry séasahminished below 2014 levels
later in the dry season. So, we judged baseflow conditions more favorable for growth in 2015 than
2014 in all but Newell Creek, which had a regulated release the same in both years with drier
conditions late in the dry seasof 2015 that lead to intermittency of surface flbimlike in the wet
2011year, dl reachesn 2015 were muclbelow the median daily statistior baseflowfrom May

through the summethesecondowestin 19 years of calculationsehind 2014Figure 45), and they
were less than ithe previousdry years of2012and 2013Figures 33a-b, 34a —;Appendix C).

During the 20142015 winter, there were 4 storms in rapid succession in early tbeudmber 2014
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(one of which was likely above bankfull and priorthe main steelhead spawning season) and then

only 1 modest stormflow (below bankfull) between 1,000 and 2,000 cfs at Big Trees gage in February
2015 From previous calculations, bankfull at the Big Trees gage was between 2,800 and 4,300 cfs,
corresponihg to the 1.3 and 1.5 year recurrence intervals, respectiidy 1999). Small stormflows

of less than 200 cfsccurredn April 2015 (Figures 36a— B. Very low baseflowin 2015 providedless

food (lower insect drift velocity andeducedastwater habitatandreducedyrowth rateat most sites

similar to conditions in 2018ut slightly better early orexcept with more YOY present in 2015 to
increasecompetition for foodas indicated by higher total juvenile densi{iegures 21 and 23). The
average mean mont hly st r e &anhthd BigWreds gage waAsitgetoisle pt e
lowest in B yearsbehind 201410.4cfsin 2015with an 19-year average d4.7cfs) (Figure 45).

Slower YOY growth was exemplified by the low percen¥Y@Y reaching Size Class Il in 261

compared tahosein arotherrelatively dryyear of2014 and wetter 2011, except where YOY and total
densities were very low in 261Sites13e, 15b and )6(Figures 17a and 17b).

In 2015, habitat typing occurred isegments oReacles2, 4 and12ain the mainstem and Reaches
13c,13d,13i, 14a and 14in the tributaries. Therefore, other reaches were evaluated according to
habitat changes at sampling siteearing habitat qualitynprovedslightly in mainstem reaclsésitesn

2015 with slightly higher average baseflow from May through September and more escape cover at 5 of &
sites(exceptSite 2compared to 2008summaryTable 13b based on Tables 5a-c; 6a-b; 7a-b; 8a-b; 9a-

b; 10, 11, 12a-b; 13a). Rearing habitat ality also improved slightly in most tributary reaches/sites due to
slightly higher average baseflow from May through Septerabesimilar or better escape cover at most
sites Figure 13b). Exceptions wereompico 13eNewell 16, Boulder17b arBranciforte 21b cwhere
escape cover had lessened and baseflasnoticeably reducetb a trickleduring fall sampling

(intermittent in Newell CreekBaseflow was still very low in 2015 at all sites to reduce food availability
and reduce habitat depththe end of the dry seas@everal of the tributary sites improved with greater
pool depth and more pool escape cover despite slightly lower basefiloevend of the dry season

Percent fineand embeddednegsre mostly similar or improved in the msiem. Percent fines were
mostly similar or improved in tributgipoolsexcept forupper Fall 15b, upper Boulder 17b and middle
and upper Br. Bmbeddetiness in gibutariebréntained mostly sirilanproved It

worsened in poolsf Zayante 13@and Newell 16, as well as fastwater habitat of Newell 16 and Bear 18a.
Erosionand sedimentation weli&ely minimized in aotherdrought winter.

In the lower mainstem (downstream of the Zayante Creek confluence) habitat conditions in Reach 2 (i
theRimon area below the gorge and the Felton wa"
and 200712015, with no habitat typing in the
lower mainstem because warm water temperatures there wdbse energy requirements of juvenile
steelhead, forcing them to select fastwater habitat where water velocity and insect drift are maximized
Riffle habitat conditions have worsened in Reach 2 between 1999 and 2015 primarily due to shallower
conditions wih much less escape cover. Riffle deptisf ai r 1y constant in 200
shallower than in 200(Figure 45), which had a higher baseflow than in 2B009 to at least

partially explain greater depth th@rigure 54). But baseflow in 2000 and 2010 were very similar,
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indicating greater sedimentation and habitat decline in 2Zl}ign in 2011 the habitat typed segment
was changed to include the northern meander section at the lower endhadimbcoméhe main
channelThe increased depth from 2010 to 2011 may have been partially due to this change, along
with the higher baseflow in 201Figure 45). However, riffle depthwould be expected to bairly
consistent through the reach. Riffle depth was maintained in 20 #tedaseduction in baseflow.

This may have indicated continued, less sedimented conditions in 2012. Then riffle depth steadily
declined annually to 2015 during drought to a level less tha@0@2010.Escape cover in riffles has
also declined substanifiasince 1999 and 200 igure 55), which may be partially explained by

higher baseflows in the earlier yealFsgure 45). The escape cover index has fluctuated between 0.101
and 0.133 (between 10.1 and 13.3 feet of cover per 100 ft of stream) sinagcthbeatier conditions

in 2008 with twice as much cover (0.287). 2014 showed an improvement that continued in 2015 over
the low in 2013However, with nearlyl times the escape cover measured in 1999 compared%p 201
conditions were certainly better in 1809

The trend in pool deptim upper Zayante Reach 13igure 56) mirrored fluctuation in baseflow

(Figure 45). Depths were greatest during wetter years of 1998, 1999, 2005, 2006, 2010 and 2011.
Depths improved more so in 2010 than expected merely from increased baseflow, indicating pool
scour of more sediment that year. After 2011, pool depth steadily declirredraitght to a low in

2014. Maximum pool depth increased slightly in 2015 despite lower baseflow. These trends indicate
the importance of streamflow in affecting habitat quality. During the wet years of 1998 and 1999, the
average mean pool depth was simitathe average maximum pool depth in 2014 and 2015. However,
as flows decline, some habitats classified as run in a wet year became shallow pools in a dry year, to
drive the mean and maximum pool depths downward furfssrape cover indices have fludieg

since 1998Figure 57), with somewhat higher ones in some wetter years 43R, 2003, 2005 and
2011) Figure 45). However, there was an abrupt decline in 2006, despite high baseflow, and there
was an abrupt improvement in 2009 despite low basefltv.low point was in 2014 during the recent
drought, but a sizeable improvement occurred in 2015. This resulted from more instreaemdood
rootmasses the segment in 2015.
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Table 5a. Fall STREAMFLOW (cubic feet/ sec) measured by flowmeter at SAN LORENZO sampling sites
before fall storms (or in 2011 when summer baseflow had resumed after early storm) by D.W. ALLEY &

Associates.
Site #/
Location 1995 1996 | 1998 | 1999 | 2000 2001 | 2003 | 2004 | 2005 | 2006 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
1-SLR/
Paradise Pk 22.9 25.5 34.3 26.2 21.7 19.6 26.2 18.7 27.6 17.2 12.9 8.0 7.81
2- SLR/
Rincon 24.0 21.1 17.2
3-SLR Gorge | 233 | 205
4-SLR/Henry
Cowell 18.7 32.7 23.3 21.8 15.5 24.1
5-SLR/
Below Zay. 31.9
6- SLR/
Below Fall 14.6 23.4 12.8 11.6 9.4 10.6 8.8 18.9 14.3 3.7 3.25
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 2.8 1.7 0.95 1.11
9-SLR/
Below Bould. 4.6 7.2 35 3.0 3.7 2.1 5.8 0.80 0.88
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 1.5 0.94 1.10 0.40 0.38 0.13 0.21
12a-b SLR/ L
Waterman G 1.0 0.7 0.33 0.10 0.22
13a/ Zayante
below Bean 8.5 6.3 5.2 4.7 5.4 51 7.4 7.8* 4.9 7.2 4.4 3.9 3.2 2.9
13b/ Zayante
above Bean 3.9 2.9 2.8 1.9 2.1 1.7 3.2 2.8
14b/Bean bel
Lockhart G 1.5 1.1 1.1 1.0 1.1 1.1 0.77 1.0 1.1 0.62
14c/Bean abv
MacKenzie 0.03 | 0.11 Dry Dry Dry Dry
150/ Fall 2.0 34 22 17 17 10 | 0. 32
Abov Abov | Abov | Above | Abov belo Belo
e e e Div. e div. div.
Div. Div. Div. Div. Bal. Bal.
16/ Newell 1.6 0.51 1.2 0.92 0.78 0.78 0.08 0.04
17a/ Boulder 2.0 2.2 1.1 1.0 1.25 0.9 1.6 1.7 1.6 2.2 1.1 1.1 0.76 0.66
(Bal (Bal
ance | ance
18a/ Bear 0.45 0.61 0.34 0.6 0.51 0.90 1.1 0.68 1.3 0.23 0.16 0.03 0.02
19a/ Lower
Kings 1.1 | 011 | 017 | 0.02
20a/ Lower
Carbonera 033 | 036
21a-2/
Branciforte 0.80 0.44 0.81 0.32 0.29 0.13

*Streamflow in lower Zayante Creek done 3 weeks earlier in 2006 than usual and before other locations.
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Table 5b. Fall/Late Summer STREAMFLOW (cubic feet/ sec) Measured by Santa Cruz County Staff in
2006— 216 and from Stream Gages; Measurements by D.W. ALLEY & Associates; 2010 (September),

2011- 2 6 (Dctober) at fall baseflow conditions, County Staff (Date specified).

Location 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
SLR at Santa 14 0.6 0.3 0.6 5.5 12 5.2 5.6 (23 Oct) 0.617 2.418
Cruz Gage (30 (4Sep) | (3Sep) | (3Sep) (2 Oct) (23 Sep) (19 Oct) 9.1 (27 Oct) (17 Oct) (month of

Oct) 3.2 (7 Jan 14 1.2 October)
(19 Oct) 2.414
(16 Oct)
SLR at Sycamore 34.8 14.6 14.2 T 18.7 27.6 17.2 12.9 8.0 Paradise| 7.8 Paradise
Grove Paradise P.| Paradise P.| Paradise P.| Paradise P.| P.(DWA) P. (DWA)
(DWA) (DWA) (DWA) (DWA)
SLR at Big Trees 21 11 11 12 15 22 15 11.0 7.8 6.2
Gage (30 (4Sep) | (3Sep) | (3Sep) (2 Oct) (23 Sep) (9 Oct); (27 Oct) (17 Oct) (14 Oct)
Oct) 11 16
(11 Oct) (19 Oct)
SLR above Love 13.14 5.4 3.8 T 6.7 (9/7) 4.68 (8/14)
Cr After*
SLR below 7.49 | 2.9 After 3.1 T 5.9 (9/7) 1.75 (8/15) | 0.80 (DWA) | 0.88 (DWA)
Boulder Cr
SLR @ Two Bar 1.8 0.78 0.39 T 2.0 (8/4) 2.4 (8/16) 1.46 (8/1) 0.32 (10/10) 0.11(8/6) 0.09 (8/20)
Cr
SLR @ Teihl Rd 0.97 (DWA) | 1.1 (DWA) | 0.40 (DWA) | 0.38 (DWA) | 0.13(DWA) | 0.21 (DWA)
Zayante Cr @ 6.5 3.80 T T 4.9 Below 7.2 Below 4.4 Below 3.9 Below 3.2 Below 2.9 Below
SLR Bean Bean Bean Bean Bean Bean
(DWA) (DWA); 9.1 | (DWA); 5.1 (DWA) (DWA) (DWA)
(8/3) (9/16) 4.9 (10/10) | 3.1 (10/23)
Zayante Cr below 12 0.96 0.41 0.43 1.51 (8/24) 0.47 (8/15)
Lompico Cr
Zayante Cr above 0.23 0.16
Lompico Cr (Balance (Balance
Hydrologics) | Hydrologics)
(10/2) (8/27)
Lompico Cr @ 0.3 (8/10) 0.39 (6/13) | 0.18(6/13) | 0.06 (8/20) | 0.04 (8/12)
Carrol Ave 0.26 (8/2)
Bean Cr 2.6 1.9 21 2.2 3.1 35 2.27 1.75 (10/23) | 2.00 (7/22)
adjacent Mt. (9/2) (8/25) (8/13)
Hermon
Bean Cr Below 14 0.72 0.79 0.89 0.68 (9/2) 0.83 0.56 0.62 (DWA)
Lockhart Gulch (8/13) (10/16)
Newell Cr @ 1.2 1.2 11 T 1.17 (DWA) 0.92 0.78 0.78 (DWA) | 0.08 (DWA) | 0.04 (DWA)
Rancho Rio (DWA); (DWA); 1.05 @ 0.23 (8/20) | 0.11(8/12)
1.6(8/17) | 1.14 (11/4) | mouth (10/9)
Boulder Cr @ 2.19 0.84 1.0 0.97 1.6 (DWA) | 2.2 (DWA); [ 1.3 (DWA) 1.1 (DWA) 0.76 (10/2) | 0.66 (10/15)
SLR 2.6 (8/17) 0.81 (10/10) (Balance (Balance
Hydrologics) | Hydrologics)
0.55 (8/21) | 0.74 (8/20)
Bear Cr above 0.68 (DWA) | 1.3 (DWA) | 0.23 (DWA) | 0.16 (DWA) | 0.03 (DWA) | 0.02 (DWA)
Hopkins Gulch
Bear Cr @ SLR 1.9 0.37 0.27 T 1.6 (8/4) 2.0 (8/16) 0.69 (8/1) 0.19 (10/10) | 0.12 (8/6) 0.10 (8/20
Branciforte @ 0.3 0.25 0.42 (8/26) 0.57 (8/22) | 0.59 (6/20) 0.31 (8/7)
Isabel Lane
Soquel Cr above 2.3(DWA) 4.9 (DWA) | 1.8(DWA) | 0.33 (DWA) | 0.19 (DWA) | 0.18 (DWA)
Lagoon (Walnut St.) | (Walnut St.)
Soquel Cr @ 6.6** 1.4* 0.65** 1.2* 3.4 5.8** 1.8** 0.36** 0.35** 0.36**
USGS Gage 0.10 (9/9)
Soquel Cr @ 5.73 - 1.08 4.2 7.3 2.0 0.95 0.22 0.35
Bates Cr (9/1) (8/31) (9/19) (9/11) (9/17) (9/9)
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Location 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Soquel Cr above 2.16 43 2.0 1.26 (DWA) | 0.72 (7/16) | 0.54 (7/28)
Moores Gulch (DWA) (DWA) (DWA) 0.80(DWA) | 0.56 (DWA)
W. Branch 22 1.75 T T 12 22 11 0.91 0.80 (9/16) | 0.58 (9/14)
Soquel Cr @ Old After @ Mouth @ Mouth @ Mouth @ Mouth 0.74 059 @
S.J. Road Olive (DWA) (DWA); (DWA); (DWA) @ Mouth Mouth
Springs Bridge 3.0 (8/31) 1.21(9/05) | 1.73 (5/14) (DWA) (DWA)
W. Branch 15 1.0 T T T T T T
Soquel Cr above (15 (15 Sep)

Hester Creek Sep)
(SCWD Weir/
Kraeger-prelim.)
E. Branch Soquel - 1.0 After T T 0.77 21 0.54 0.16 0.0 (7/16) Dry
Cr @ 152 Olive @ Mouth @ Mouth @ Mouth @ Mouth Trickle (DWA)
Springs Rd. (DWA) (DWA); (DWA); (DWA) @ Mouth;

2.7 (8/31) 0.43 (9/05) 2.0 (5/14) Dry above

(DWA)
E. Branch Soquel 15 0.43 T T 1 T
Cr below Amaya (a5 (15 Sep)
and above Olive Sep)
Springs Quarry
(SCWD Weir/
Kraeger- prelim.)
E. Branch Soquel Trickle 0.44 0.03 (DWA) | Dry (DWA) Dry (DWA)
Cr above Amaya (DWA) (DWA)
Creek
Aptos Cr below 25 1.2 After 0.77 0.53 0.85 (9/1) 0.87 0.75 (DWA) | 0.47 (9/16)
Valencia Cr (DWA); 0.84 (9/11)
1.10 (9/05) (Valencia
Cr. dry)
Aptos Cr above 0.97 1.6 0.63 (DWA) | 0.44 (DWA)
Valencia Cr (DWA) (DWA)
Valencia Cr @ 0.007 0.34 0.09 0.8 0.20 0.105 (9/11)
Aptos Cr (May) Adj. School | Adj. School (9/05)
(DWA) (7/27)
Valencia Cr 0.22 (DWA)
below Valencia
Rd
Corralitos Cr 15.9 0.49 dry 171 0.47 0.2 0.10 (9/5) 0.51 (9/11) 0.37 (9/9)
below Browns (May) (May) (May) (9/2) (9/8) Below Below
Valley Road Browns Cr. | Browns Cr.
Bridge
Corralitos Cr 2.0 DWA) | 2.6 (DWA) | 2.0 (DWA) | 1.54 (DWA) | 1.29 (DWA) | 1.21 (DWA)
above Los
Cosinos Road Br
Corralitos Cr @ 3.35 2.5 After 1.44 1 2.4 1.73 1.12 1.24 1.01
Rider Cr (9/2) (9/13) (9/5) (9/11) (9/9)
Corralitos above 0.63 0.71 0.23 0.16 (DWA) | 0.07 (DWA) | 0.04 (DWA)
Eureka Gulch (DWA) (DWA) (DWA)
Browns above 0.96 0.30 0.32 i 0.41 0.79 0.30 0.10 (DWA) | 0.33(DWA) | 0.13 (DWA)
diversion dam After (DWA) (DWA); 0.5 (DWA); 0.21 (9/5) 0.21 (9/11)
(9/8) 0.14 (9/13)

*  After 2 early October storms that increased baseflow.
** Estimated from USGS Hydrograpliier September.1
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Table 6a. Averaged Mean and Maximum WATER DEPTH in SAN LORENZO Reaches Since 2009.
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ep Run
2014

Run/St
ep Run
2015

1.9/
3.1

0.6/
0.9

0/9
14

2.5/
4.4

2.7/
4.9

2.9/
5.4

Seg.

2.5/
5.0

2.6/
4.6

2.2/
3.9

2.2/
3.8

0.8/
1.4

0.8/
1.4

1.1
1.7

1.1
1.7

0.9/
15

0.8/
13

0.7/
1.2

1.3/
2.3

1.7/
2.7

1.6/
25
Seg

1.6/
23

15/
24

13/
1.95

1y
1.9

2.0/
36
(2008)

1.9/
35

0.5/
1.0
(0
08)

0.45/
0.8

0.9/
15
(2008

0.9/
1.45

2.8/
51

2.4/
4.0

0.6
5/
1.0

0.4/
0.7

0.7/
1.0

0.6/
1.0

1.8/
35

0.4/
0.7

0.5/
0.9

Main

1.2/
2.4

0.1/
0.3

0.2/
03

u.
Main

1.05/
1.8

1.1
2.0

0.2
5/
0.4

0.3/
0.5

0.4/
0.75

0.5/
0.7

12-
u.
Main

1.0
5/
17

0.3/
0.6

0.4/
0.7

12b-
u.
Main

11
1.9

0.3/
0.7

0.5/
0.8

Zayant
e
13a

Zayant
e
13c

1.3/
2.2

1.5/
24

1.3/
2.2

0.4/
0.7

0.5/
0.8

0.2/
0.4

0.6/
1.0

0.7/
11

0.35/
0.6

Zayant
e
13d

0.9/
15

1.2/
20

1.3/
2.0

11
1.8

1.0/
1.6

0.8/
14

0.8/
15

0.2
5/
0.5

0.4/
0.6

0.45/
0.8

0.3/
0.6

0.3/
0.5

0.2/
0.35

0.15/
0.3

0.55/
0.9

0.7/
11

0.8/
12

0.6/
1.0

0.5/
0.9

0.3/
05

0.4/
0.8

Lom-
pico
13e

Zayant
e 13i

11
5/
19

0.2/
0.4

0.3/
05
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Reach Pool Pool Pool Poo | Poo | Poo | Poo | Rif | Rif- Rif- Riff | Riff | Riff | Riffle [ Run/ Run/ Run/ Run/ | Run/St | Run/St | Run/st
2009 2010 2011 | | | | - fle fle le le le 2015 Step Step Step Step | epRun | epRun | ep Run
201 | 201 | 201 | 201 fle 201 2011 201 | 201 | 201 Run Run Run Run 2013 2014 2015
2 3 4 5 200 0 2 3 4 2009 2010 2011 2012
9
Bean 1.2/ 0.4/ 0.5/
l4a 20 0.6 0.8
Bean 1.2/ 1.15/ 1.2/ 12/ | 10/ | 09/ ]| 10/} 0.2/ ] 0.2/ 0.3/ 0.3/ | 0.3/ ] 0.3/ ] 0.25/ 0.4/ 0.4/ 0.5/ 0.4/ 0.4/ 0.4/ 0.35
14b 19 2.0 2.0 21 19 15 18| 04 ] 04 0.6 0.5 0.5 0.5 0.5 0.6 0.6 0.8 0.9 0.7 0.6 0.6
Bean 0.9/ 1.0/ 0.1/ 0.2/ 0.2/ 0.3/
l4c 16 1.8 0.2 0.4 0.4 0.5
Fall 0.7/ 0.3/ 0.4/
15a 11 0.6 0.8
Fall 0.9/ 1.3/ 0.8/ 0.3 0.6/ 0.3/ 0.5/ 0.8/ 0.5/
15b 14 1.9 1.2 5/ 1.05 0.6 1.0 1.25 0.7
0.7
5
Newell 1.3/ 1.5/ 1.4/ 0.2 | 03/ 0.3/ 0.4/ 0.4/ 0.5/
16 24 25 2.3 5/ 0.5 0.5 0.7 0.8 0.8
0.4
5
Boul- 1.8/ 1.4/ 0.3 0.4/ 0.65/ 0.6/
der 29 24 5/ 0.7 1.05 1.0
17a 0.7
Boul- 1.4/ 0.4/ 0.55/
der 24 0.8 1.0
17b
Boul-
der
17c
Bear 1.4/ 0.2/ 0.4/
18a 2.2 0/4 0.7
Bear
18b
Branci
-forte
2la-1
Branci 1.0/ 1.0/ 0.95 0.2/ | 0.2/ 0.25 0.45/ 0.5/ 0.5/
-forte 1.8 19 / 03] 04 / 0.65 0.8 0.7
2la-2 1.6 5 0.5
Branci 1.1 | 122 0.2/ | 0.3/ 0.4/ 0.4/
-forte 1.9 .0 045] 05 0.8 0.7
21b
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Table 6b. Averaged Mean and Maximum WATER DEPTH (ft) at REPLICATED San Lorenzo Sampling
Sites in 2009-2015.

Site Po | Po | Po | Poo | Pool | Pool | Po | Rif | Rif | Rif | Rif | Rif | Rif | Rif | Run/S | Run | Run/S | Run/S | Run/S | Run/S | Run/S
ol | of | o | 2013 | 2014 | ol fle | fle | fle | fle | fle | fle | fle tep /Ste tep tep tep tep tep
20 | 20 | 20 | 201 201 | 200 | 201 | 201 | 201 | 201 | 201 | 201 | Run p Run Run Run Run Run
0| 10] 11 2 5 9 0 1 2 3 4 5 2009 Run | 2011 2012 2013 2014 2015
2010
0a 1. ] 1. ) 1. |13/ | 22/} 12/ |09/ 01]07]11/] 06/ 0.7/ 04/ | 095 | 1.0/ - 1.8/ 0.6/ 1.0/
8 | 2|6/ 25] 35 19 | 14| 5 5 | 18] 0.9 15 0.8 1.8 1.8 3.0 1.2 15
3.1 21 2 0.2] 09
2 2 0
1 08/109/| 1.1]109/]09/]05/]0.7 1.2/ 1.3/ 1.6/ 1.1/ 1.3/ 1.0/
11114 5/ 151141 09] 10 1.7 1.9 2.1 17 19 1.5
5 1.6
2 13/]11]10/]09] 08 1.7/ 1.9/ 1.9/ 1.5/ 1.4/
15115 18] 14 5/ 2.95 2.6 25 2.2 2.2
1.1
4 05]05]08)]06/]06/]05 |06/ 08 1.1/ | 1.55/ 1.2/ 1.3/ 1.05/ 1.0/
5/ 5/ 5 ] 10]09]07] 10 1.35 2.2 2.0 1.65 1.6 1.45 14
09]109] 11
6 05/] 06| 06| 0.6/] 05/]|04/] 03 0.6/ 0.6/ 0.7/ 0.7/ 0.75/ 0.5/ 0.6/
0.7 5/ 5/ 1.0] 09 ] 0.6 5/ 1.1 1.2 1.2 11 1.05 0.9 1.6
08] 10| 5 0.8
8 06|08 ]09]07)06/]06/|] 05| 085 | 095 | 1.0/ 0.8/ 0.8/ 0.65/ | 0.65/
5/ 10112111} 11]038 5/ 1.0 1.2 1.3 12 1.0 1.0 1.0
0.9 1.0
9 0.9/ 0.4/]104/] 04 1.0/ 0.6/ 0.5/ 0.6/
1.4 0.7] 08 5/ 1.3 1.0 0.7 0.9
(20 5 0.7 | (2005)
05 5
10 13/ | 1.0/ 0.1/] 0./ 0.3/ 0.4/
25 | 24 01] 02 0.5 0.8
5
11 1. ] 1.1 0 | 12/|105) 11/} 10]01]02/]03/]04]04]01]01 0.4/ 0.6/ 0.6/ 0.4/ 0.3/ 0.2/ 0.25/
ojlo)al iy 17 | 18| 5 | 02]103]04] 5 |07] & 5/ 0.8 0.8 1.1 05 05 0.5 0.4
T R T 15 5 5 | o6 04 ] 04
8 6 5 5 &
riffl
e
12a 1.1/ 0.4/ 0.4/
1.8 0.5 0.6
5
12b 1.0 | 0.95/] 0.9/ 04 ] 05/] 0.3/ 0.55/ 0.5/ 0.5/
5/ 14 1.8 5/ 1 08] 06 0.9 0.9 0.95
2.0 0.8
Zayan | 1. | 2. | 2. 19| 17/ | 14/ )13/ | 01]02/|05/)]04]06/]03]03| 065 | 075 ]| 0.9 0.7/ 0.8/ 0.75/ 0.7/
te13a | 8/ | v | 8| 37| 30| 29 | 24| 5 |os5|o08|07|10]| 5 |o5| 10 1.3 15 1.05 12 11 |14
2. 3. 3. 0.4 0.6
9 4 8
Zayan 1. | 1.1/] 1.05/] 095/ | 1.0/ 0.6/] 03/]03/]02/] 01 0.7/ 0.5/ 0.55/ 0.4/ 0.4/
te 13c /] 17)18 ] 175] 18 09|o07]o05]05] 5 0.95 0.75 0.85 0.5 0.5
1. 5 5 0.4
85
Zayan 1.1/ | o8/ | 0.7/ | 065 0.2/ 075/ | 0.3/ 03/ | 045/
te 13d 19| 12 | 145 0.4 1.0 05 0.5 0.7
5 & & 1.0
Site | Site
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Site Po | Po | Po | Poo | Pool | Pool | Po | Rif | Rif | Rif | Rif | Rif | Rif | Rif | Run/ | Run Run/ Run/ Run/ Run/ Run/
ol ol ol | 2013 | 2014 | ol fle | fle | fle | fle | fle f fle Step / Step Step Step Step Step
20 ] 20 | 20 | 201 201 | 200 | 201 | 201 | 201 | 201 le | 201 Run Step Run Run Run Run Run
09]10] 11 2 5 9 0 1 2 3 201 5 2009 | Run | 2011 2012 2013 2014 2015
4 2010
Zayan 1.4/ 0.1/ 0.3/
te 13i 22 0.2 0.65
Lompi | O. | 2. | 1.} 12/} 12/ | 10/ J09/]01/]01/]02/]02 | 00] 00| 0.0 0.3/ | 045/ 0.5/ 0.35/ 0.4/ 0.4/ 0.3/
col3e | 85| 2/ | 25| 16| 20 | 175] 17| 01] 03] 04]05] 5 5/ | 5/0. 0.5 0.75 0.8 0.9 0.9 0.7 0.6
/ 1. / 5 5 03] 02] 15
1. 6 1.
75 75
Bean 0.8/ 0.5/ 0.5/
l4a 1.7 0.7 0.8
Bean 1.]J]0o0 |1 |13¥]1v]| 1y |1v]|o02/]02]02]03]01]j01]01 0.2/ 0.5/ 0.5/ 0.5/ 0.5/ 0.4/ 0.3/
14b o| 9| 4] 20] 25 20 ] 20|04 5 5/ 5 ] 02| 5 5/ 04 0.6 0.7 0.8 0.7 0.5 0.7
2.1 2. | 2 5 & 04| 08] 06 02] 03
0 0 4 Sit
e
Bean 0. | 0.8/ | Dry Dry 0.2/ 01/| Dr | Dr 0.3/ 0.25/ Dry Dry
14c 8| 14 03|02] vy y 0.5 0.35
1. 5 dry dry
65 | dry
Fall 0.7/ | 0.7/ 02] 0.2 0.45/ | 0.65/
15a 095112 5/ 5/ 0.8 0.9
05] 05
Fall 1.]11] 08 | 09/ ] 07 0.7/] 04]03]03]03 0.9/ 0.6/ 0.45/ 0.4/ 0.4/
15b 1/ 5/ 13 12 5/ 14| 5/ J06] 5 | 06 14 11 0.8 0.5 0.6
1. ] 16 & 10 0.8 0.5
85 5 Site 5 5
Newell | 1. ] 2. ] 2. ] 10| 1.2/ | 095/]| 09/] 0.2.] .25/| 0.4/] 0.3 ] 04/] 00] 0.1 0.3/ 0.5/ 0.4/ 0.3/ 0.4/ 0.2/ 0.2/
16 15125 15| 5 21 | 1751 14)05] 55| 05| 5 | 07 ] 3/ | 5/0. 0.5 0.9 0.6 0.5 0.55 0.5 0.45
/ / / 18 5 04 01| 4
1.1 1] 1 5
951 9185
Boulde | 1. | 1. | 1. | 1.2/ 105 10/ |11/ |04/ 07/ ) 1 05/|05/] 03] 03 0.7/ 0.9/ 1.1 0.8/ 0.85/ 0.7/ 0.7/
ri7a vy2/|4]|18] 18 ]|175)| 18] 08| 11 10| 07| 5 5/ 11 12 14 12 1.0 1.0 1.0
1.]1 ]| 1 5 06 ] 0.6
8175 95
Boulde | 1. | 1. | 1. | 1.3/] 1.05/| 1.15/] 1.0 05/ | 06/| 0.7/] 0.6 | 05/] 0.3/ 0.4/ 0.5/ 0.7/ 0.8/ 0.6/ 0.4/ 0.4/ 0.45/
ri7b 4 1 5 | 2/ 19| 18| 175 5 10| 11| 12] 5 | 06] 06] 07 0.9 0.9 14 12 0.85 0.7 0.7
2.1 2 | 1 & 19 11
4 2185 Site
Bear 1.1 1 |1y ]| 13/ | 12/ | 1.2/ 0.3/] 03/] 03/] 0.3/] 0.2/ | 0.2/ 0.7/ | 0.65/ | 0.45/ 0.4/ 0.35/ 0.3/
18a 4 | 4| 18] 23 | 195] 24 06| 06] 06| 05]04] 04 0.9 1.0 0.9 0.6 0.6 0.6
2.1 2 5
6 2
Branci | 1. | 1. | 1. | 1.2/ 0.8/ | 1.15/ 0.1/]01/] 021 01]01] 03 0.4/ 0.5/ | 0.35/ 0.4/ 0.35/ 0.5/
forte 201 3 )0 ] 19]165] 145 02]02] 5 | 03] 03] 5 0.6 12 0.6 0.6 0.6 0.7
21a-2 1.1 2| 2 =] 0.5 0.5
9 1 0 Site
Branci 1.2/] 1.05/| 1.05/| 0.9/ 0.3/] 04/]0.2/] 0.2 0.5/ 0.5/ 0.5/ 0.4/
forte 19] 175 165] 16 06 ] 06] 04] 5 0.85 0.7 0.8 0.7
21b 5 & 5 0.5
site
Branci 12/ ]| 14/ | 14 0.1/] 0.0 | 0./ 0.3/ 0.2/ | 0.15/0
forte 235] 25 5/ 01] 5 | 02 04 0.4 3
21c 24 5 0.1
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Table 7a. Average PERCENT FINE SEDIMENT* IN SAN LORENZO REACHES Since 20009.

Reach Po | Po | Pool | Pool | Po | Po Po | Rif | Riff | Riffl | Riffl | Riff | Riffl | Riffl | Run | Run | Run | Run | Run | Run | Run

ol ol | 2011 | 2012 | ol ol ol fle le e e le e e Step | Step | Step | Step | Step | Step | Step
200 | 20 20 | 201 | 201 | 200 | 201 | 2011 | 2012 | 201 | 2014 | 2015 | Run | Run | Run | Run | Run | Run | Run
9 10 131 4 5 9 0 3 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
1 60 5 31
2 48 | 48 47 44 50| 38 37 13 10 8 9 6 6 5 26 40 13 17 9 8 12
65 62 10 7 37 19
(20 (20 (200
08) 08) 8)
6
7
8 44 37 12 6 25 8
9 46 9 23
10 44 4 6
11 40 25 12 8 14 17
12a 15 2 6
12b 27 4 9
Zayan
te 13a
Zayan-
te 13b
Zayan- 411 43 53 10 14 35 19 19 14
te 13c

Zayan- 46 | 42 40 26 31 19 28 12 19 14 14 6 6 9 28 27 28 19 16 13 15
te 13d

Zayan 26 8 48
te 13i

Lompi-
co 13e

Bean 59 18 28
l4a

Bean 67 | 55| 61 49 | 64] 60 | 65 ] 13 13 32 10 13 13 15 34 28 72 25 34 56 66
14b

Bean 54 51 14 9 26 19
l4c

Fall 28 19 23
15a

Fall 69 57 40 34 19 13 50 37 47
15b

Newell | 46 | 22 22 11 6 3 19 12 4
16

Boul- 28 59 11 13 11 19
der 17a

Boulde 22 3 7
r17b

Boul-
der 17c

Bear 41 38 13 9 19 19
18a

Branci. | 38 | 43 40 8 9 6 13 22 14
21a-2

Branci. 56 45 24 18 43 41
21b

Branci. 73 14 50
21c

* Fine sediment was visually estimated as particles less than approximately 2 mm (0.08 inches).
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Table 7b. Average PERCENT FINE SEDIMENT* IN SAN LORENZO SITES Since 2011.

Reach Pool | Pool | Pool | Pool | Pool | Riffle | Riffle | Riffle | Riffle | Riffle | Run/ | Run/ | Run/ Run/ Run/
2011 | 2012 | 2013 | 2014 | 2015 | 2011 | 2012 | 2013 | 2014 2015 Step Step Step Step Step
Run Run Run Run Run
2011 2012 2013 2014 2015
0a 50 50 NA 25 60 30 5 NA 10 30 25 15 NA 10 30
1 NA NA NA NA NA 10 15 5 5 10 15 20 40 25 20
2 NA NA NA NA NA 10 15 5 15 10 20 25 5 20 25
4 NA NA NA NA NA 15 10 5 5 5 38 30 35 30 25
6 NA NA NA NA NA 15 15 5 10 15 15 15 10 15 15
8 NA NA NA NA NA 15 15 15 5 20 20 30 15 5 25
9 NA NA NA NA 10 13 8 13 35 45 23 23
(2005) (2005) (2005)
10 60 30 15 25 1 10 40 20 30
(2001) (2001) (2001)
11 35 20 33 33 38 5 NA 5 1 10 5 NA 15 10 15
12a 5 1 5
12b 45 35 30 28 23 5 5 2 20 5 5 10
(2001) (2001) (2001)
Zayante 13a 80 50 75 60 30 1 5 10 10 15 15 30 50 50 40
Zayante 13c 15 10 5 15 20 15 10 2 NA 2 10 13 10 NA 10
Zayante 13d 33 22 30 17 20 NA NA NA NA 10 23 25 20 15 20
Zayante 13i 18 10 15
Lompico 45 40 45 50 48 NA 20 10 2 10 25 20 30 30 40
13e
Bean 14a 70 20 20
Bean 14b 70 60 80 95 23 10 10 10 20 2 35 25 25 25 10
&
Site
Bean 14c 38 10 Dry Dry Dry 5 2 Dry Dry Dry 15 10 Dry Dry Dry
Fall 15a 32 25 15 7 13 15
Fall 15b 50 68 40 28 50 20 20 15 23 30 25 35 60 25 60
Newell 16 18 28 8 20 NA 5 2 2 1 NA 5 2 10 5 10
Boulder 17a 20 30 60 38 28 5 15 10 10 25 15 10 15 15 20
Boulder 17b 25 25 18 18 30 0 2 2 1 1 10 10 5 2 5
Bear 18a 28 33 43 45 35 5 15 5 5 10 20 20 10 15 20
Branciforte 75 48 65 43 2 NA 15 5 25 20 20 10
2l1a-2
Branciforte 73 53 28 50 35 15 10 10 5 15 45 20 20 15 20
21b (2001) (2001) (2001)
Branciforte 80 55 75 15 5 10 15 10 15
21c

* Fine sediment was visually estimated as particles less than approximately 2 mm (0.08 inches).
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Table 8a. Average EMBEDDEDNESS IN SAN LORENZO Reaches Since 20009.

Reach

Po
ol
200

Po
ol
201

Po
ol
201

Pool
2012

Po
ol
201

Po
ol
201
4

Po
ol
201

Rif

fle

200
9

Rif

fle

201
0

Riff
le
2011

Riff
le
2012

Rif

fle

201
3

Riff
le
2014

Riffl
e
2015

Run
Step
Run
2009

Run
Step
Run
2010

Run
Step
Run
2011

Run
Step
Run
2012

Run
Step
Run
2013

Run
Step
Run
2014

Run
Step
Run
2015

52

23

44

36

37

49

39

33

50

33

16

25

20

19

20

21

15

32

27

28

38

31

30

23

45
(20
08

52

33
(20
08)

32

42
(200
8)

39

33

56

19

36

32

38

48

26

63

57

28

35

48

46

22

14

33

30

47

23

41

12b

35

32

53

Zayan-
te 13a

Zayan-
te 13b

Zayan-
te 13c

49

48

54

29

31

29

36

56

54

Zayan-
te 13d

49

57

53

53

56

63

60

43

39

45

49

41

43

39

41

51

40

43

51

54

53

Zayant
e 13i

50

29

48

Lompi-
co 13e

Bean
l4a

53

25

33

Bean
14b

44

53

51

59

38

50

49

16

25

32

48

25

26

24

35

30

55

53

36

41

44

Bean
14c

60

53

42

31

43

46

Fall
15a

48

30

37

Fall
15b

52

46

53

28

18

26

41

42

46

Newell
16

42

39

53

20

24

31

31

34

43

Boul-
der 17a

38

58

18

27

27

39

Boul-
der 17b

33

26

34

Boulde
rl7c

Bear
18a

49

60

25

44

34

50

Branc-
21a-2

49

53

53

28

30

30

28

41

34

Branc-
21b

48

48

18

25

35

36

Branc-
21c

15

10

13
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Table 8b. Average EMBEDDEDNESS IN SAN LORENZO SITES Since 2011.

Reach Pool Pool | Pool | Pool Pool Riffle | Riffle | Riffle | Riffle | Riffle Run/ Run/ Run/ Run/ Run/
2011 | 2012 | 2013 | 2014 | 2015 2011 2012 | 2013 | 2014 2015 Step Step Step Step Step
Run Run Run Run Run
2011 2012 2013 2014 2015
Oa 60 40 45 50 30 20 25 20 35 35 25 30
1 65 25 30 20 25 20 50 40 40 40 30
2 55 35 33 58 15 20 25 35 25 30 30 25 30 35
4 15 20 20 25 5 50 50 50 38 33
6 20 30 40 50 30 30 30 40 50 30
8 65 30 25 45 35 30 35 45 45 25 35
9 55 30 15 25 38 38 25 65 60 35
(2005) (2005)
10 45 30 15 20 20 30
11 40 50 53 68 50 5 NA 15 15 15 5 NA 30 40 25
12a 40 20 25
12b 43 55 55 58 35 30 35 35 35 45 45 40
(2001) (2001) (2001)
Zayante 13a 60 65 45 50 50 20 30 30 30 30 35 40 40 50 35
Zayante 13c 30 45 50 28 55 45 45 30 35 10 35 35 40 60 20
Zayante 13d 43 53 55 73 53 20 35 45 45 65 75 70
Zayante 13i 38 30 35
Lompico 13e 50 40 38 58 50 NA 30 25 60 35 45 30 35 50 30
Bean 14a 65 30 30
Bean 14b 45 60 35 60 45 20 45 15 45 10 35 70 35 35 25
Bean 14c 53 10 Dry | Dry Dry 10 25 Dry Dry Dry 40 30 Dry Dry Dry
Fall 15a 43 45 30 30 43 35
Fall 15b 38 60 45 58 38 25 50 20 48 28 30 45 30 50 30
Newell 16 65 33 60 20 48 15 15 35 25 15 35 15 40 15 35
Boulder 17a 40 38 58 50 38 25 40 20 30 30 35 25 20 45 40
Boulder 17b 30 35 35 40 33 10 10 35 35 25 30 25 30 30 25
Bear 18a 38 65 50 50 58 25 60 65 60 70 35 60 60 45 50
Branciforte 53 48 53 63 20 25 60 40 30 40
21a-2
Branciforte 42 48 50 53 35 40 20 20 25 25 40 30 35 30 20
21b (2001) (2001) (2001)
Branciforte 20 35 38 35 10 10 15 30 25
21c
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Table 9a. ESCAPE COVER Indices (Habitat Typing Method*) in RIFFLE HABITAT in MAINSTEM
Reaches of the SAN LORENZO Since 1998, Based on Habitat Typed Segments.

Reach | 1998 1999 2000 2003 2005 2006 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
1 0.187 | 0.244 | 0.084 - - 0.270 | 0.257 | 0.200 0.076
2 - 0.503 | 0.260 - - 0.228 | 0.287 | 0.132 | 0.109 | 0.126 | 0.116| 0.101| 0.133| .132
Seg.
&
3 0.250 | 0.216 | 0.257 - -
4 0.125 | 0.078 | 0.109 - - 0.183 | 0.354 | 0.141 112
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 0.038
9 0.038 | 0.080 | 0.043 | 0.066 | 0.161 0.043
10 0.011 | 0.039 | 0.012 | 0.018 | 0.040 0
11 0.025 | 0.020 | 0.017 - 0.056 | 0.014 | 0.005 | 0.010 | 0.027 0.031
12a 0
12b 0.086 | 0.022 | 0.036 - 0.044 0.014

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as riffle habitat in
reach segment.
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Table 9b. ESCAPE COVER Indices (Habitat Typing Method*) in RIFFLE AND RUN HABITAT at
MAINSTEM SAN LORENZO SAMPLING SITES Since 2009.

Sampling Site 2009 2010 2011 2012 2013 2014 2015
Santa Cruz Levees 0.211 0.298 0.205 0.403 2.000 0.182 0.247
Oa Floating
veg.
Paradise Park 0.155 0.183 0.128 0.106 0.045 0.073 0.150
1
Rincon 0.129 0.117 0.100 0.141 0.200
2
Henry Cowell 0.537 0.479 0.374 0.308 0.307 0.320 0.379
4
Below Fall Creek 0.113 0.230 0.109 0.088 0.183 0.141 0.223
6
Below Clear Creek 0.082 0.194 0.154 0.163 0.148 0.054 0.104
8
Below Boulder Creek 0.133 0.035 0.060 0.122
9 (2005)
Below Kings Creek 0 0.053
10
Above Kings Creek 0.0 0.024 0.036 T 0.041 0 0.020
Near Teihl Rd
11
Waterman Gap 0.000 0.031 0.038 0.008
12b (Site
12a)

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as riffle/ run habitat
in reach segment.
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Table 10. ESCAPE COVER Indices (Habitat Typing Method*) in RUN HABITAT in MAINSTEM Reaches
of the SAN LORENZO Since 1998, Based on Habitat Typed Segments.

Reac | 1998 | 1999 | 2000 | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

1 0.27 | 0.13 | 0.06 - - 0.131 | 0.120 | 0.15 0.01
3 0 4 1 4
2 0.22 | 0.13 | 0.10 - - 0.282 | 0.22 | 0.19 | 0.25| 0.15| 0.18 | 0.13 | 0.13 | 0.10
8 6 0 6 6 2 8 0 2 9 8
Seg.
&
3 0.18 | 0.11 | 0.14 - -
6 3 4
4 0.23 | 0.15 | 0.09 - - 0.125 | 0.204 | 0.22 0.16
4 9 1 1 6
5 0.07 | 0.24 | 0.26 - -
1 9 1
6 0.14 | 0.10 | 0.04 | 0.06 | 0.09 | 0.101 | 0.049 | 0.04
5 7 4 8 8 4

7 0.03 | 0.03 | 0.02 | 0.16 | 0.07

8 012 1 0.15] 013 | 0.15 | 0.16 | 0.103 | 0.168 | 0.08 | 0.07 0.08
9 2 1 4 4 7 9 1
9 0.13 | 0.05 | 0.03 | 0.04 | 0.09 0.04
8 1 6 6 8 7
10 0.07 | 0.04 | 0.08 | 0.06 | 0.05 0
2 1 1 2 7
11 0.02 | 0.01 | 0.02 - 0.02 | 0.008 | 0.006 | 0.01 | 0.03 0.01
6 6 2 1 4 8 4 2 3
12a .011
12b 0.03 | 0.06 | 0.12 - 0.04 0.03
1 9 6 8 0

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as run habitat in reach
segment.
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Table 11. ESCAPE COVER Indices (Habitat Typing Method*) in POOL HABITAT in MAINSTEM
Reaches of the SAN LORENZO Since 2003, Based on Habitat Typed Segments.

Reach | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

1 - - 0.271] 0.186| 0.205 0.109

2 - - 0.076| 0.058| 0.046| 0.049| 0.061 | 0.043| 0.021| 0.077| 0.084
Seg

3 - -

4 - - 0.203| 0.275| 0.290 0.268

5 - -

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 0.027
9 0.037 10.070 0.021
10 0.054 | 0.051 0.033
11 0.054 | 0.059| 0.031| 0.034| 0.035| 0.042 0.040
(2000)
12b - 0.178 0.179 0.115
(12a)
*Habitat Typing Method = linear feet of escape cover divided by habitat typed length as pool habitat in reach
segment.
D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report

P. O. Box 200 +« Brookdal®, Cal i f orDetailad ABabSisOAppendices A andB



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 | 2011 | 2012 | 2013 | 2014 | 2015
Zayante | 0.320| 0.069| 0.056| 0.169| 0.081| 0.074| 0.071| 0.086
13a
Zayante | 0.150| 0.093| 0.072| 0.130| 0.087
13b
Zayante | 0.114| 0.110| 0.095| 0.110/| 0.109 0.102| 0.099 0.073| 0.075 0.145
13c
Zayante | 0.145| 0.191| 0.132| 0.237| 0.269| 0.126| 0.117| 0.118| 0.181| 0.091| 0.167| 0.102 | 0.086 | 0.073 | 0.120
13d
Zayante 0.111
13i
Lompico 0.089| 0.082| 0.095
13e
Bean 14a | 0.248| 0.143| 0.186| 0.124| 0.155 0.189
Bean 14b | 0.378| 0.280| 0.205| 0.288| 0.212 0.231| 0.171| 0.1279| 0.207| 0.225| 0.162 | 0.146 | 0.199 | 0.203
Bean 14c | 0.259| 0.093| 0.100| 0.142| 0.141| 0.131| 0.142| 0.131 0.135] 0.115
Fall 15a 0.081
Fall 15b | 0.380 0.330 0.375| 0.295 0.429 0.209
Newell 16 | 0.285 0.325 0.120 0.125| 0.111| 0.083
Boulder | 0.131| 0.051| 0.061| - 0.108| 0.064 | 0.076| 0.058| 0.047 0.026
17a
Boulder | 0.129| 0.141| 0.164| - 0.232| 0.100| 0.140| 0.155 0.062
17b
Boulder | 0.250| 0.072| 0.057| - 0.143
17c
Bear 18a | 0.069 0.103| 0.119| 0.114| 0.074| 0.088| 0.087 0.104 0.064
Branciforte 0.140]| 0.136
2la-1
Branciforte 0.121| 0.134| 0.151| 0.164| 0.188 0.180
21a-2
Branciforte | 0.147| 0.083| 0.102| - 0.189 0.156 | 0.211
21b
Branciforte 0.158
21c

* Habitat Typing Method = linear feet of escape cover divided by habitat length as pool habitat in reach segment.
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Table 12b. POOL ESCAPE COVER Indices (Habitat Typing Method*) at Replicated San Lorenzo
Tributary Sites Since 2009, Including the Mainstem Below Kings Creek, Teihl and Waterman Gap Sites.

Site Pool Escape | Pool Escape | Pool Escape | Pool Escape | Pool Escape | Pool Escape | Pool Escape
Cover Cover Cover Cover Cover Cover Cover
2009 2010 2011 2012 2013 2014 2015
Mainstem below 0.026 0.102
Kings Cr. 10
Mainstem @ 0.058* 0.094 0.033 0.039 0.081 0.085 0.120
Teihl 11
Mainstem @ 0.091 0.124 0.155 0.220
Waterman Gap 12b (Site 12a)
Zayante 13a 0.140 0.103 0.167 0.222 0.122 0.060 0.379
Zayante 13c 0.120 0.178 0.164 0.186 0.212
Zayante 13d 0.285 0.113 0.168 0.135 0.135 0.073 0.096
Site Site Site
Zayante 13i 0.223
Lompico 13e 0.154 0.092 0.061 0.072 0.098 0.057 0.065
Bean 14a 0.192
Bean 14b 0.145 0.120 0.165 0.175 0.137 0.181 0.424
Site
Bean 14c 0.098 0.094 Dry Dry Dry
Fall 15a 0.170 0.220
Fall 15b 0.302 0.571 0.429 0.500 0.357 0.174 0.491
Site
Newell 16 0.150 0.118 0.101 0.154 0.142 0.033 0.037
Boulder 17a 0.066 0.094 0.110 0.092 0.060 0.041 0.096
Boulder 17b 0.356 0.266 0.258 0.461 0.088 0.138 0.109
Site
Bear 18a 0.138 0.101 0.050 0.068 0.034 0.056
Site
Branciforte 21a-2 0.051 0.068 0.040 0.107 0.070 0.173
Site
Branciforte 0.158 0.184 0.254 0.225
21b Site
Branciforte 0.252 0.286 0.280
21c

* Habitat Typing Method = linear feet of escape cover divided by length as pool habitat sampled at site.
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Table 13a. ESCAPE COVER Indices (Habitat Typing Method*) for RUN/STEP-RUN HABITAT in

TRIBUTARY Reaches of the SAN LORENZO Since 1998.

Reach

1998

1999

2000

2003

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

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

0.007

0.017

Zayante
13d

0.050

0.098

0.143

0.223

0.297

0.071

0.101

0.130

0.136

0.103

0.134

0.072

0.030

0.042

0.036

Zayante
13i

0.023

Lompico
13e

0.001

0.042

0.020

Bean 14a

0.060

0.058

0.092

0.051

0.086

0.025

Bean 14b

0.045

0.048

0.041

0.107

0.050

0.138

0.141

0.056

0.080

0.084

0.016

0.062

0.094

0.051

Bean 14c

0.018

0.023

0.015

0.012

0.009

0.0

0.0

0.0

0.018

Fall 15a

0.021

Fall 15b

0.110

0.092

0.045

0.061

Newell 16

0.072

0.129

0.020

0.065

0.018

0.040

Boulder
17a

0.188

0.093

0.170

0.135

0.169

0.138

0.113

0.100

0.024

Boulder
17b

0.116

0.156

0.137

0.194

0.102

0.114

0.105

0.104

Boulder
17¢

0.019

0.122

0.107

0.114

Bear 18a

0.073

0.177

0.063

0.088

0.063

0.027

0.030

0.022

Branciforte
21a-1

0.087

0.040

Branciforte
21a-2

0.028

0.045

0.037

0.045

0.101

0.065

Branciforte
21b

0.138

0.014

0.087

0.133

0.026

0.032

Branciforte
21c

0.000

* Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as run habitat.
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Table 13b. Habitat Change in the SAN LORENZO MAINSTEM AND TRIBUTARIES from 2014 to 2015,
Based on Reach Data Where Available and Site Data, Otherwise.

Reach Baseflow Pool Depth / Fine Embed- Pool Escape Overall
Comparison Avg. May- Fastwater Sediment dedness Cover/ Fastwater Habitat
or September | Habitat Depth in Pool/ Pool/ Habitat Cover in Change
(Site Only) (Most Mainstem below Fastwater Fastwater Mainstem below
Important Boulder Cr. Boulder Creek
Parameter)
(Mainstem 0a) T -+ NA Similar +/+ +
(Mainstem 1) + /- / Similar / + Runs [+ +
Similar
Mainstem 2 + = = Similar +/ Similar + pools / +
Similar +riffles;— r u
Mainstem 4 = —/ Stnilar 4+ Similar == =
(since 2008) (since 2008) (since 2008) (since 2008) (since 2008)
(Mainstem 6) + [+ Similar [+ [+ +
Similar
(Mainstem 8) + [+ /[ - /[ - r [+ +
Similar Similar
(Mainstem 9) + [ = ri f| [/Similar / + runs [+ +
Similar + runs
(Mainstem 10) 4 - [/ + 1 Similar/-run +/ = runs 4 +
Similar
(Mainstem Near + — Similar Similar + (pool and + +
Teihl Rd 11) Similar run)
(Zayante 13a) + -/ - + (pool)/ + (run) + +
Similar (Cover)
(Zayante 13c) + +/ Similar Similar/ — (pool) + +
Similar Similar + (fastwater) (Cover)
Zayante 13d + +/+ — (pool)/ Similar + +
Similar Similar (Cover)
(Lompico 13e) + the = Similar/ 4 Similar/ + Similar =
Late
Bean 14b + +/ Similar +/+ +/+ Similar +
Similar
Bean 14c Dry
(Fall 15a) Similar +/+ Similar/ +/+ Similar +
Similar
(Fall 15b) + A - /A +/+ Similar +
Similar
(Newell 16) = —/+ NA = [ = similar =
Similar + riffle
(Boulder 17a) + +/ Similar F = +/ Similar + +
Similar
(Boulder 17b) + then very = % -/ Si n  Similar = =
- | aft
(Bear 18a) + +/Similar +/Similar Similar/ + +
Similar - rif
(Branciforte 21b) + then very = [ = + [ 4 +/+run = =
- | at
(Branciforte 21c) + then very = [ = -/ Si nl Similar/ Similar =
- | at Similar
*NA = Not available.
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R-3. Habitat Change in Soquel Creek and Its Branches

Refer toAppendix A for maps of reach locationSummary table of habitat change for aditesare

provided inTables 15g and 40. Weighing the relative importance of streamflow as an aspéall of

habitat qualitywith other habitat parameters is not clear d@dseflow was higher early on in 2015

than in 2014. However, in September 2015, baseflow was much lower than in September 2014 at mos
sites except in the upper mainstévtost steelheadjrowth occurs irspring and early summer before
baseflondecreasesallowing for slightly better growth in 2015 than 20M! reaches hatbwer

baseflow infall 2015 thanin fall 2014(Table 5b; Figures 36a-b; 37a-b; and 38). There werdour

December 2014tormsin the Soquel watershedne of whicHikely approachedbankfull at
approximatelyl,400cfs (Figure 39a). In February 2015tormflow reachin@pproximately 1,808fs
andlikely above bankfulduring a 57 day period of elevated streamflg¢izigures 39a-b). The only

stornflow afterwards waa small storm in Apit 2015 of about 80 cfs, which was enough for late

adults to move upstreamtospawih e aver age mean monthly stream
2015 at the Soquel Village gage was secondowest in B yearsafter 2014(1.6 cfsin 2015,with a

19-year average @.5 cfs), with very low summer baseflo@Figures 39c and 45).

Overall habitat quality declined in all Soquel reaches/sites in 2015 from 2014 except the upper
mainstem (Reaches 7 and 8) where pool depth and escape cover were simpapwedrm 2015.
(Table 15g). However, Reach 8 also declined in quality when compared to 2013, when fall baseflow
was more than double that in 20T=ble 5b). With habitat typed Reach@&s7, 8 and13there was
pool shallowing(except Reach 7 since 2014 had the same pool depdiheduced fastwater habitat
depth sincerevious habitat typingTables 14a and 15g). Average maximum pool depth the West
BranchReachl13declined from2.8 to 1.8feetsince 2012and in mainstem rehes it declined.1 ft in
Reach 3 and 0.2 feet in Reach 8 since 2Bb8Is at replicate8ites 1 (Reachl), 13a(Reach9a), and
21 (Reach 14halso shallowedbetween 0.2 and 0.5 feet averaged maximum depdde2014 (Tables
14b). Average pool depth declindzktween 0.05 and.3 feet at replicated siteSoquel Lagoorost
depthin 2015 due to sand pushed in from the bdadley 2016). Escape covedecreaseth mainstem
Reach3 but improved in Reaches 8 and 13 and at all replicated Sites 1, 10, 13a(@adl2d15e-g),
it being increased by more overhanging vegetatimhreduced embeddedness

Percent fines were mostly similar or lessened irb28%cept in pools at mairesh Reach 7andin the

West BranchiReach 13 and Site ZTables 15a-b; 15g). Percent fines in pools were in t8B8-85%

range. In riffles it was in th&-15% range. In runs/stequns it was in thd0-25% range.

Embeddedness was mostly simiéaicept for improvement in pools at Sites 1 and 21 and worsening in
Reach ATables 15¢c-b; 15g). Embeddedness in pools generally was in35&0% range. It was in the
20-40% range in riffles and in thE)-65% range in runs/stequns.

Low baseflowin 2015, as in 2014providedlow food andslow YOY growthin all reachesompared

to 2011 (wet year) as exemplified by lower percent of YOY reaching Size Class Il i5 26tnpared

to 2011 (Figure 18a). Yearling densitiesvere often belovaveragedespitea mildwinterin 2015

(Figure 7). The other contributing factor was below average YOY densities in the Branches in 2014.
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Table 14a. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat in SQOUEL CREEK Reaches*

Since 2009.
Reach | Pool | Pool Pool Pool | Pool | Pool | Riff | Riffle | Riffle | Riffle | Riffle Riffle Run/ Run/ Run/ Run/ | Run/ | Run/
2009 | 2011 | 2012 | 2013 | 2014 | 2015 le 2011 2012 2013 2014 2015 Step Step Step Step | Step | Step
2009 Run Run Run Run Run Run
2009 2011 2012 2013 | 2014 | 2015
1 1.15/ 1.35/ 1.0/ 0.25/ 0.35/ 0.1 0.35/ 0.5/ 0.3/
2.7 3.6 2.7 0.45 0.6 0.2 0.5 0.8 05
14/ | 1.6/ 1.2/ 1.1/ ]| 0.25/| 0.45/ 0.3/ 0.2/ 0.45/ 0.7/ 0.5/ 0.4/
235] 3.0 2.4 22 | 04 0.75 0.6 0.35 0.7 11 0.7 0.6
4
5
6
7 1.35/ 1.2/ 11/ ] 1.1/ ] 0.35 0.4/ 0.3/ 0.3/ 0.5/ 0.6/ 0.4/ 0.4/
2.4 25 21 2.1 | 055 0.7 0.5 0.45 0.8 1.0 0.7 0.7
8 16/2] 19 1.1 1.0/ | 03/ 0.6/ 0.3/ 0.2/ 0.5/ 0.9/ 0.5/ 0.3/
.8 35 2.1 22 | 045 0.9 0.6 0.4 0.75 13 0.85 0.65
9 145/ 1.6/ 1.0/ | 0.8/ 0.2/ 0.5/ 0.2/ 0.15/ 0.5/ 0.6/ 0.3/ 0.2/
2.3 2.7 1.8 15 0.45 0.7 0.3 0.3 0.75 0.85 0.6 045
10
11
12a 1.0/ | 1.0/ 0.9/ 0.6/ | Dry 0.25/| 0.4/ 0.3/ 0.15/ Dry 0.45/ 0.6/ 0.5/ 0.3/ Dry Dry
15 1.7 15 1.0 0.45 0.7 0.6 0.3 0.8 1.05 0.9 0.6
12b
13 1.25/ 1.3/ 09/ | 03/ 0.3/ 0.3/ 0.5/ 0.55/ 0.4/
23 25 18 0.5 0.5 0.45 0.8 0.9 0.7
14a
14b | 1.35/ 1.3/ 0.25/ 0.2/ 0.5/ 0.4/
25 2.35 0.5 0.4 0.8 0.7
14c

*Partial, ¥2mile segments habitat typed in 20@609 and 20111 2 6. Previously, the entire reach was habitat

typed.
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Table 14b. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat at Replicated SOQUEL CREEK

Sampling Sites Since 2010.

Site Pool | Pool | Pool | Pool | Pool | Pool | Riffle | Riffle | Riffle | Riffle | Riffle | Riffle | Run/ Run/ Run/ Run/ | Run/ | Run/
(Reach) | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 Step Step Step Step Step | Step
Run Run Run Run Run Run
2010 2011 2012 2013 | 2014 | 2015
1 1.0/ | 09/ | 165/ 165/ 13/ | 1.2/ 0.5/ 0.5/ 0.4/ 0.05/ | 0.2/ 0.05/ | 0.35/ 0.8/ 0.6/ 0.25/ | 0.3/ 0/1/
1) 2.8 3.2 35 3.6 3.1 2.6 0.75 0.8 0.6 0.3 0.4 0.1 0.8 11 0.9 0.4 0.4 0.2
Site Site Sit Site Sit Site
& & ® ®
4 20/ | 12/ | 17/} 14/ | 1.35/| 13/ | 055 | 0.6/ 0.3/ 0.3/ 0.3/ 073/ 0.7/ 0.7/ 0.5/ 0.6/ 0.3/ 0.5/
3) 4.3 25 2.6 2.2 2.0 1.7 0.8 0.9 0.5 0.7 0.5 0.6 1.0 1.0 0.9 1.0 05 0.7
10 14/ ) 14/ ) 1.1 | 155 09/ | 1.1/ 0.6/ | 0.65/ | 0.5/ 0.35/ | 0.3/ 0.2/ 0.6/ 0.9/ 0.8/ 0.5/ 0.3/ 0.3/
(7) 2.8 30 ] 205 235 16 2.0 1.2 0.9 0.9 0.9 0.45 0.35 1.2 1.2 0.9 0.85 0.9 0.8
Site Site Sit Site Site
& & & %®
12 22/ | 18/ | 09/ | 07/ | 12/ 0.9/ 0.45/ | 0.3/ 0.3/ 072/ 1.0/ 0.8/ 0.6/ | 045/ | 04/
(8) 2.8 2.6 2.0 2.3 3.3 1.2 0.95 0.5 0.5 0.6 15 11 0.8 0.7 0.6
Site Site
& &
13a 1.65/| 1.2/ | 0.95/] 0.7/ | 0.75/ 0.5/ 0.3/ 0.1/ 0.3/ 0.25/ 0.7/ 0.75/ | 0.35/ | 0./ 0.1/
(9a) 2.4 19 | 195 18 1.6 0.7 0.6 0.3 0.4 0.5 0.9 1.1 0.5 0.15 | 0.25
Site | Site Site Site
& & & ®
16 1.2/ | 1.25/] 0.5/ | Dry Dry 0.2/ 0.1/ Dry Dry 0.55/ 0.4/ 0.3/ Dry Dry
(12a) 185] 2.05] 0.85 0.4 0.15 0.95 0.9 0.8
Site | Site Sit Sit
& &
19 1.1/] 09/ ] 10/ | 09/ | 08/ | 15/ 0.5/ | 0.45/ | 0.4/ 0.35/ | 0.3/ 0.25/ 0.6/ 0.7/ 0.5/ 0.5/ 0.4/ 0.5/
(13) 2.1 2.9 1.9 25 2.2 2.4 0.9 0.6 0.8 0.6 0.5 0.4 1.1 1.1 1.1 1.0 0.95 0.6
Site Sit Site
® &
21 1.8/ | 19 155/ 1.25/| 0.4/ 0.3/ 0.4/ 0.2/ 0.6/ 0.4/ 0.35/ | 0.3/
(14b) 3.85] 3.75 25 2.2 0.55 0.7 0.6 04 13 13 0.6 05
Site Site Site
& & ®

D.W. ALLEY & Associates
P. O.

B o x

200

Brookdal &,

2015 Santa Cruz County Fishery Report
Cal i f o rDetailad ABab/€GsOAppendices A and B




Table 15a. Average PERCENT FINE SEDIMENT in Habitat-typed Reaches* in SOQUEL CREEK Since

2009.
Rea | Poo | Pool | Pool | Pool | Pool | Pool | Riff | Riffle Riff Riff | Riffle | Riffle Run/ Run/ Run/ Run/ Run/ Run/
ch | 2011 | 2012 | 2013 | 2014 | 201 le 2011 le le 2014 2015 Step Step Step Step Step Step
200 5 200 2012 2013 Run Run Run Run Run Run
9 9 2009 2011 2012 2013 2014 2015
1 59 62 64 14 8 7 16 24 16
2
3 58 59 60 56 8 11 19 14 19 14 38 17
4
5
6
7 70 51 31 42 16 11 4 13 20 21 14 10
8 58 63 68 64 5 11 5 3 28 23 15 9
9a 42 58 50 49 6 6 3 10 19 24 14 19
10
11
12a | 35 | 42 34 24 | Dry 12 8 8 5 Dry 19 15 14 20 Dry Dry
(S.ru
n)
12b
13 58 57 70 11 9 7 20* 18 22
1l4a
14b 52 27 8 3 20 11
(run)
1l4c

*Partial, ¥2mile segments habitat typed in 20@609and 2011 2 6 Wherepreviously, the entire reach was
habitat typed.
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Table 15b. Average PERCENT FINE SEDIMENT in SOQUEL CREEK SAMPLING SITES Since 2011.

Site Pool | Pool | Pool Pool | Pool | Riffle | Riffle | Riffle | Riffle | Riffle Run/ Run/ Run/ | Run/ | Run/
(Reach) 2011 | 2012 | 2013 | 2014 | 2015 | 2011 | 2012 | 2013 | 2014 2015 Step Step Step Step | Step
Run Run Run Run Run
2011 2012 2013 2014 | 2015

1 85 | 85 75 75 75 5 10 10 3 1 10 20 5 30 25
@)

4 45 | 70 70 70 80 10 5 20 20 15 10 15 25 5 25
(3a)

10 70 | 38 28 30 30 15 NA 5 5 8 20 25 10 2 15
@

12 25 | 30 80 95 70 10 NA 5 2 5 15 15 15 5 10
®) Sit Sit Sit

13a 50 | 40 40 95 53 15 20 2 15 10 25 15 15 25 15
9) Sit|sit Sit Sit

16 50 | 50| 20 [ Dry [ Dry | NA | 15 5 | by | by | NA | 15 | 25 | Dry | Dry
(12a) Sit

19 60 70 70 90 85 15 10 15 10 10 40 25 30 30 15

(13) Site Site Site
e e ae
21 70 20 45 2 5 2 10 15 10
(14b) Sit Sit Sit
D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
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Table 15c. Average EMBEDDEDNESS in Pool and Fastwater (Riffle and Run) Habitat of SOQUEL CREEK

REACHES Since 2008.

Rea | Po | Po | Po | Po | Po | Po | Po | Rif | Rif | Riff | Riffl | Riffl | Riffl | Riffl Run/ Run/ Run/ | Run Run/ | Run/ | Run

ch ol ol ol ol ol ol ol fle | fle le e e e e Step Step Step / Step | Step /
200 | 200 | 20 | 201 | 201 | 201 | 201 | 200 | 200 | 201 | 2012 | 2013 | 2014 | 2015 | Run Run Run | Step | Run | Run Step
8 9 11 2 3 4 5 8 9 1 2008 2009 2011 | Run | 2013 | 2014 Run

2012 2015

1 35| 37 54 58 18 | 19 30 32 29 23 39 40

2

3 39| 37| 40 50 54| 22| 19| 13 31 24 33* 23* 24* 38* 40*
* * * * * * * * * *

4

5

6

7 441 41 52 491 59| 23| 23 32 24 31 39* 38* 43* 40* | 43*
* * * * * * * * * *

8 43 |1 45 ] 60 52 50| 17| 17| 28 24 31 48* 33* 50* 43* 52*
* * * * * * * * * *

9a | 44| 50| 59 451 59 221 26 | 28 30 47 47 42 50 45 54

10

11

12a | 54| 59 | 57| 61| 65| Dr 451 34| 28 42 38 | Dry | Dry 39 46 38 43 51 Dry | Dry

y (Sru | (Sru| (Sru| (Sr | (Sru
n) n) n) un) n)

12b

13 42 | 53 50 581 23| 22 27* 23* 29* 37* 33* 33*
* * * * * *

l4a

14b | 44 | 44 60 19 ] 16 29 27 38 46

(run) | (run)
1l4c

*Partial, ¥2-mile segments habitat typed in 2006—2009 and 2011- 2 6 \there previously, the entire reach was
habitat typed.
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Table 15d. Average EMBEDDEDNESS in Pool and Fastwater (Riffle and Run) Habitat of SOQUEL
CREEK SAMPLING SITES Since 2011.

Site Pool Pool Pool Pool Pool | Riffle | Riffle | Riffle | Riffle | Riffle | Run/ | Run/ | Run/ Run/ Run/
(Reach) 2011 2012 2013 2014 | 2015 | 2011 | 2012 | 2013 | 2014 | 2015 | Step | Step Step Step Step
Run | Run Run Run Run
2011 | 2012 2013 2014 2015
1 55 60 70 60 50 35 30 25 25 25 25 35 40 40 40
1) Site Site Sit
® &
4 40 40 50 45 60 25 25 35 30 35 30 50 30 30 45
(3a)
10 50 50 40 50 60 25 NA 25 30 40 35 35 35 30 30
@ Site
&
12 30 55 65 65 50 35 35 15 30 40 35 50 35 35 65
8 Sitqg Site Site Sit
® &
13a 60 40 50 60 60 35 35 15 18 20 35 40 55 60 65
9 Site Site Sit
& &
16 63 58 65 Dry | Dry NA 45 45 Dry | Dry | NA 40 75 Dry Dry
(12a)
19 60 60 30 NA 65 15 25 40 35 20 40 30 45 30 10
(13) Site Site Site
® ® ®
21 60 - - 65 35 40 - - 20 20 45 - - 35 50
(14b) Site
®
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Table 15e. POOL ESCAPE COVER Index (Habitat Typing Method*) in SOQUEL CREEK by REACH
Since 2000, Based on Habitat Typed Segments.

Reach | Pool | Pool | Pool | Pool | Pool | Pool | Pool | Pool | Pool | Pool | Pool | Pool
2000 | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2011 | 2012 | 2013 | 2014 | 2015
1 0.091| 0.103 | 0.107 0.147] 0.134] 0.116 0.099 0.108

2 0.08 | 0.055 | 0.106

3 0.085| 0.092 | 0.141| 0.178| 0.177] 0.131] 0.112] 0.069 0.143 0.109

*% *% ** ** ** *%* **

4 0.041| 0.071| 0.086

5 0.061| 0.023 | 0.075

6 0.08 | 0.102 | 0.099

7 | 0.089| 0.101 | 0.129] 0.141| 0.164 0.170| 0.089 0.071 0.092 | 0.138
** ** ** *% *% *%*
8 |0.047 | 0.036 | 0.060 0.070| 0.071] 0.037[ 0.052 0.032 0.056
** ** *%* *%* *%* **
9a |0.146 0.101] 0.086] 0.117| 0.147] 0.100] 0.128 0.114| 0.069
10 | 0.100
11 | 0.068
12a | 0.113 0.222| 0.175| 0.121] 0.097 0.143] 0.169] 0.082] 0.067| Dry | Dry
12b | 0.129 0.158
13 | 0.077 0.081| 0.069| 0.060 0.064 0.075
*% ** *%* *%* **
14a | 0.064 0.048
14b 0.051 0.058| 0.076| 0.080| 0.069 0.045
(2002)
14c 0.068
(2002)

* Habitat Typing Method = linear feet of escape cover divided by reach length as pool habitat.
** Partial, ¥2-mile segments habitat typed in 2006—2009 and 2011- 2 6 \there previously, the entire reach was
habitat typed.

D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
P. O. Box 200 +« Brookdal &, Cal i f orDetailad ABabySisOAppendices A andB



Table 15f. POOL ESCAPE COVER Indices (Habitat Typing Method*) in SOQUEL CREEK, at Replicated
Sampling Sites Since 2009.

Site Pool Escape | Pool Escape | Pool Escape | Pool Escape | Pool Escape | Pool Escape | Pool Escape
(Reach) Cover Cover Cover Cover Cover Cover Cover
2009 2010 2011 2012 2013 2014 2015
1 0.10r 0.132 0.104 0.117 0.178 0.140 0.167
@ Site Site
4 0.102 0.067 0.085 0.191 0.086 0.094 0.111
©)
10 0.124 0.254 0.096 0.152 0.097 0.102
0] Site Site
12 0.092 0.231 0.059 0.089 0.143
(8) (Wood Site (more Site
cluster) wood)
13a 0.101 0.164 0.127 0.111 0.128
(9a) (Wood Site
cluster)
16 0.079 0.064 0.093 Dry Dry
(12a) Site Site
19 0.041 0.080 0.131 0.060 0.143 0.146 0.108
(13) Site
21 0.029 0.017 0.021 T T 0.048 0.084
(14b) Site

* Habitat typing method = total feet of linear pool cover divided by wdatpledength as pool habité sample site

Table 15g. Habitat Change in SOQUEL CREEK WATERSHED Reaches (2012 to 2015 or 2013-2015) or
Replicated Sites (2014 to 2015).

Reach Comparison Baseflow Pool Fine Embeddedness | Pool Escape Overall Habitat
or Avg. May-September Depth Sediment Cover Change
(Site Only)
(Site 1) + then very = Similar + pools + =
Reach 1 - later
Site 4 —Compared = + run Similar = =
Reach 3a to 2013 Since 2013 | Since 2013 Since 2013
Site 10 + Same - pool = + +
Reach 7 Similar Pool and riffle (cover)
Site 12 -Compal - av|{ + pool Similar + -
Reach 8 to 2013 + max. Since 2013 Since 2013 Since 2013
(Site 13a) + then very = i+ Similar + =
Reach 9a - later pool and
run
Site 16 Dry Dry Dry Dry Dry Dry
Reach 12a 2014 and 2015
Site 19 W. Br. = = - (po Similar i =
Reach 13 Compared to 2012 Since 2012 | Since 2012 Since 2012 Since 2012
(Site 21) W. Br. + then very - — (pool) + pool + -
Reach 14b - later -run
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R-4. Habitat Change in Aptos Creek

Refer toAppendix A for maps of reach locationSummary table of habitat change for adlitesare
provided inTables 16¢ and 42. The January 1982 storm caused severe streambank erosion and
landsliding throughout the Santa Cruz Mountains, and streams have been recovering since.-The 1997
98 winter also brought signifant stormflow and sedimentation irsomewatersheds by 1999, such as
the San Lorenzo RiveA(ley 2000). Weighing the relative importance of streamflow as an aspect of
habitat quality with other habitat parameters is not clear cut, especiallynelsteram gagexistson
Aptos Creelandstreamflow measurements amry limited.In 2010, we began measuring fall
baseflowin this watershedViostjuvenilesteelhead growth occurs in the sprgyly summewhen
baseflowis higher and morenportantthan later in the dry seasddased on hydrographs from stream
gages in other watershedadures 36-41), it is likely thatthe Aptoswatershed alsodd similarly low
baseflowin 2015 compared t@€01T 2 @, and considerabligelowthe median streamflow statistic in
spring and summethere was undoubtedhgducedood supplyin all reaches in 2@Las was the case
in previous dry yearddowever, juvenile densities were so low in 2015 that short food supply did not
reduce YOY growtlbecause there was little competitibheasured streamflow in fall ilmwer Aptos
Creek confirmedower baseflow in 208.than 2021 2 0 (Hr¢ yeas) and much lower than in 2011
(Table 5b). Baseflow early on in the dry season of 2015 was likely higher tha@lit, however,

based on hydrographic data from the San Lorenzo and Soquel stream gages.

Habitatquality wasimprovedat lower Aptos Site 3 above Valencia Creek confluenite to increased

pool depth and likely higher baseflow early in the dry season compared to conditions in 2014. Habitat
guality worsenedh the uppeptos Site 4(Nisene MarksState Park) compared to 2011 conditions
(wetter yeardue to reduced baseflowool depth angéscape cover in ReachBaples 16a-c).

Substrate conditions regarding percent fines and embeddedness were similar to previous measured
conditionsat both sitesThe percent of YOY reaching sctmsmoltsize, as an indicator of YOY

growth rde, showed higher percent a@Y reaching size class Il in 2015 than previous years,

despite low baseflowRjgures 19a-b). This was due to the extremely low YOY juvenile densities at

sites in 2015 and reduced competition for foddile 32).
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Table 16a. AVERAGE POOL HABITAT CONDITIONS IN REACHES and REPLICATED SITES (in
yellow) of APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS Creeks in 2011-2015.

Reach #/
Sampling
Site #

Mean Depth/
Maximum Depth

Escape Cover*

Embeddedness

Percent Fines

Aptos #2/#3in
County Park

20
11

20 201 | 201
12 3 4

1.1/ 1.0/
2.2 1.8

2015

201

20 2013 201
12 4

0.105 | 0.141

201

20
11

20 | 201 | 201
12 3 4

55 | 52 55

201

55

20
11

20 201
12 3

2014

59 59 85

2015

80

Aptos #3/#4
Above Steel
Bridge Xing
(Nis. Marks)

1.2/
2.3

0.9/
17

0.1
07

0.0
91

54

59

66

60

Valencia #2/#2
Below Valencia
Road Xing

Valencia #3/#3
Above Valencia
Road Xing

Corralitos
#1/#1- Below
Dam

1.1/
1.9

1.3/
2.3

0.080

0.1
03

43

53

43

53

Corralitos
#3/#3 Above
Colinas Drive

1.3/
2.0

1.1/ 1.0/
2.0 2.0

0.1
75

0.161 0.1
72

50

63 52

53

32

42 44

70

Corralitos #5
6/#8- Below
Eureka Gulch

1.2/

1.0/

0.8/

0.0

0.072

0.0

58

58

64

29

29

28

Corralitos
#7/#9 Above
Eureka Gulch

1.0/
15

0.9/ 0.7/
1.35 1.2

0.1
19

0.146 0.0
93

54

63 63

60

20

28 12

20

Shingle Mill
#1/#1- Below
2" Road Xing

Shingle Mill
#3/#3 Above
3“Road Xing

Browns Valley
#1/#2- Below
Dam

13
5/
2.0

0.208

56 30

38

29 20

25

Browns Valley
#2/#2 Above
Dam

1.3/

0.250

38 48

45

22 30

48

* Habitat typing method = total feet of linear pool cover divided by total habitat typed channel length as podhtigbitat
mile reachsegments
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Table 16b. POOL HABITAT CONDITIONS FOR REPLICATED SAMPLING SITES IN APTOS,
VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS Creeks Since 2010.

Reach #/ Avg Avg Avg Avg Avg Avg Pool Pool Pool Pool Pool Pool
Sampling Mean/ Mean/ Mean/ Mean/ Mean/ Mean/ Escape | Escape | Escape | Escape | Escape | Escape
Site # Maximum | Maximum | Maximum | Maximum | Maximum | Maximum | Cover Cover Cover Cover Cover Cover
Pool Pool Pool Pool Pool Pool Index- Index- Index- | Index- | Index- Index-
Depth- Depth- Depth- Depth- Depth- Depth- 2010 2011 2012 2013 2014 2015
2010 2011 2012 2013 2014 2015
Aptos #2/#3- 1.25/ 1.0/ 1.0/ 0.85/ 0.8/ 1.0/ 0.183 0.055 0.080 0.179 0.186 0.185
in County 2.6 2.4 2.5 1.75 1.55 2.2 (Sit (Site
Park (Sitg (Site &)
Aptos #3/#4- T 1.35/ 1.1/ 0.85/ 0.85/ 1.35/ T 0.156 0.177 0.170 0.064 0.128
Above Steel 3.25 2.05 24 1.45 2.7 (Sit
Bridge Xing (Site
(Nisene
Marks)
Valencia 0.45/ T T T No pool T 0.156 T T T 0.015
#2/#2- Below 1.05 habitat mostly
Valencia Road run
Xing
Valencia 0.9/ T T T 0.35/ T 0.250 T T T 0.049
#3/#3- Above 1.45 0.8 less
Valencia Road wood
Xing
Corralitos 0.85/ 0.9/ 1.05/ 0.85/ 0.9/ 0.9/ 0.087 0.120 0.156 0.083 0.111 0.109
#1/#1- Below 15 1.25 1.4 1.7 1.65 1.55
Dam (Sit g
Corralitos 0.7/ 0.95/ 1.35/ 1.4/ 0.85/ 1.1/ 0.173 0.231 0.121 0.128 0.206 0.150
#3/#3- Above 1.6 1.95 22 2.25 21 21 (Sit (Sit
Colinas Drive (Sit¢g (Site
Corralitos #5- 0.55/ 1.0/ 0.7/ 0.45/ 0.5/ 1.05/ 0.048 0.033 0.061 0.053 0.067 0.054
6/#8- Below 0.9 1.85 1.05 0.95 0.9 2.05
Eureka Gulch (Sitdg
Corralitos T 1.0/ 1.0/ 0.9/ 0.6/ 0.7/ 0.112 0.148 0.133 0.092 0.102
#7/#9- Above 1.8 1.6 1.3 1.3 1.3 (Sit
Eureka Gulch (Siteg
Shingle Mill 0.9/ 0.9/ 0.8/ 0.8/ 0.8/ T 0.296 0.310 0.357 0.397 0.220 -
#1/#1- Below 1.3 1.4 13 1.2 1.2
2nd Road
Xing
Shingle Mill 0.6/ 1.0/ 0.9/ 1.0/ 0.9/ T 0.139 0.173 0.145 0.168 0.233 -
#3/#3- Above 0.9 1.5 1.4 1.7 1.4
3™ Road Xing
Browns Valley 1.25/ 1.3/ 1.1/ 1.5/ 1.35/ 1.35/ 0.125 0.187 0.201 0.283 0.219 0.255
#1/#2- Below 2.0 2.05 16 2.3 2.05 2.15 (Site
Dam (Site &)
Browns Valley 1.15/ 1.35/ 1.25/ 1.3/ 0.9/ 0.8/ 0.243 0.203 0.272 0.210 0.213 0.209
#2/#2- Above 1.85 1.85 1.8 1.75 1.9 1.45 (Site
Dam (Site &)

* Habitat typing method = total feet of linear pool cover divided by sdatpledength agpool habitain sample site
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Table 16¢. Habitat Change in APTOS Reaches (2011 to 2015) AND CORRALITOS WATERSHED Reaches
(2011 2013 to 2015) and Replicated Sites in Both Watersheds (2014 to 2015).

Reach Baseflow Pool Fine Embeddedness Pool Escape Overall Habitat
Comparison or Depth Sediment Cover Change
(Site Only
Comparison)
(Aptos Site 3) + early + Similar Similar Similar +
Aptos 3 - late
(Aptos Site 4) T + Similar Similar TF TF
Aptos 4
Corralitos Site 1 = + = Similar = =
Corralitos R-1 C(t)mz%alr;d Since 2013 | Since 2013 Since 2013
0
(Corralitos Site 3) + early + avg. = Similar = 2+
Corralitos R-3 Similar depth
late
Corralitos Site 8 = = Similar Similar = =
Corralitos R- 5/6 C(t)mz%alr;d Since 2012 | Since 2012 Since 2012 Since 2012
0
(Corralitos Site 9) + early + avg. Similar Similar + +
Corralitos R-7 - |l a depth
Shingle Mill Site 1 NA
Shingle Mill Site 3 NA
above fault line
(Browns Site 1) + early + max. Similar Similar + +
Brown R-1 - |l a depth
(Browns Site 2) + early + Similar Similar Similar +
Brown R-2 - |l a

R-5. Habitat Change in Corralitos and Browns Valley Creeks

Refer toAppendix A for maps of reach locationSummary table of habitat change for all reachase
provided inTables 16¢ and 42. Weighing the relative importance of streamflow with other habitat
parameters is not clear cut, especially when exact streamflow measureméntsgesteBased on

stream gge data from other watershealsd Corralitos Creek, baseflow was higher early on in the dry
season of 2015 than in 2014, with streamflow disappearing at the town of Corralitos later in 2015 than
2014 Figures 42c and 44). Mostjuvenilesteelhead growth occurs in the spregyly summewhen
baseflowis higher andnost importantBaseflow measurements in October indicated very similar
streamflows in Corralitos Creek in both years and higher baseflow in Browns Valley Creek in 2014
(Table 5b). There was undoubtedly less food and slower growth rate in all reaches in 2014 and 2015 ir
springearly summer compared to the previous 3 yesggments in Reael1 and 5/6in Corralitos

Creekof the 8 reaches were habitat typed in2@lcomparevith reachhabitat qualityin 2013 and

2012 respectively. Habitat quality in 2015 was compareeplicated sites in 201r the remainder

of reaches
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Overall habitat qualityimproved slightlyat replicated sitesf the CorralitosBrowns ShingleMill sub-
watershedn 2015 compared to 2014rimarily due tchigherbaseflow in spring and early summer

(Table 16a-c). Habitat quality decreased in habitat typed Reaches 1 and 5/6 in 2015 compared to
previous years due to lower baseflow and less escape cover. Pool depth increased at all replicated sit:
(Corralitos 3, Corralitos 9, Browns 1 and Browns 2) in 2015, dedjgtelg lower baseflow. Escape

cover was similar or increased at replicated sites except Corralitos 3. Embeddedness and fine sedime
levels were similar at replicated sites between 2014 and 2015 except fine sediment increased at
Corralitos 3 CorralitosReach 1 had increased pool depth but less escape cover in 2015 than in 2013.
Corralitos Reach 5/6 had shallower pool depth and less escape cover in 2015 compared to 2012,
indicating lingering negative effects from the Summit Fire of 2008.

With somewhatmproved habitatonditions in 20%, the Corralitos suwatershed haanprovedYOY
densitiesat all 8 sitescompared to 2014 but stitlelow the averaggQY densityexcept at Corralitos 1
(Table 32; Figure 14). Poor adult access to Browns and Corralitoseks led to low YOY densities in
2014, with limited migratory opportunities during probably only 1 stormflow event at the end of
February when the sandbar was open. Then, of the eggs that were laid, mortality may have been high
with low winter and springows. Shallow conditions in spawning glides likely forced adults to spawn
further upstream into sandy pools to further limit water percolation through the redds of eggs.
Spawning access was likely improved in 2015, but spring baseflows were not b28#&5 ifor

spawning and egg incubation compared to 2Fidgufes 42c and 44). The small April storms in 2015
helped maintain baseflow, however. 20&arling densities wergmilar to 2014densities despite low
YOY densities in 2014 but were below the letegm averages. There wiagher yearling survival

over the mild wintethan normahknd likely insufficient growth in spring to leave earfaple 33;

Figure 15).
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Annual Comparison of Juvenile Steelhead Abundance

All figures presented within the text may be found in color in the FIGURES section after the
REFERENCES AND COMMUNICATIONS. In the 4 watersheds sampled2®15, 29 of 40 sites

wer e bebw aeragdor worse, based on densities of Size Class Il arjdvdniles and their

average sizesTables40and41l) ; t he breakdown (9wa si @)é daenbdo (Wi vaevrey
p ooti3pandtwositesweredry The remai nder oD axliigeac dhegee r ¢
were the lowest ratings since tt@mparison began in 20066 of the40 sampled sites with surface

water declined in ratings since 2Z0Wwhich already had relatively poor ratings due to the drought

Ratings were much betterin 2012wheom st sites (2 @o od o ¥@Bygdodvidr e r a

R-6. 205 Juvenile Steelheaensities in the San Lorenzo Drainage Comparted204 and Averages
Since 1997

In 2015, all but3 of 24 wettedsites had below average totinsities with 2 sites likely having
resident rainbow troyFigure 1). BranciforteSite21c likely had resident rainbow trowithout
steelheadnd SLR Site 12a likely had botFive sites had near average total densities, 4 of which
were in the mainstem. The lowest total densities measured since 1997 occurred at uppbr Fall
Newell 16 and Boulder 17b and since 2006 at Lompico T8blés 22a-b). Mainstem OaZayante 18
andBean 14&ad above average total densitiesoking at the trend in total densities, 8diad higher
densities than 2014 bthe fifth lowests-mainsem site averagsince 199114.6juveniles/ 100 ft)
since 1997Kigure 21). 2015 also had théfth lowest 4 to Aributarysite average46.2juveniles/ 100
ft) since 1997 Figure 23).

Twentyof 24 wettedsites had below average YOY densities, with @ghéjtes having above average
YOY densitieq2 of which were neaaverage)Mainstem Oa, Mainstem ayante 18 andbean 14a
(Figure 2a). YOY density increased at most sites compared to 2Biife 2b). The lowest YOY
densities measured since 199&reat upper Fall 15b and Newell 16 and since 2006 at Lompico 13e
(Tables 23a-b). Twenty-two of 24 wettediteshad below average yearlingensitieq5 of which had

no yearlings due to low YOY densities in 20{Bigure 3).

Twenty-two of 24 wettedsiteshad below average densitiesSize Class Il and 1l steelhe&Bigure

4). Regarding the trend in soga-smoltdensities, 208 had slightly higher mainstem densities than
2014, buthadthethird lowest 5mainstem site average {dish/ 100 ft) since 1997T{able 21b;

Figure 22). 2015 also hadslightly decreased or similaponto-smolt densitiesit mostributariessites
(except for an abundance at Zayante 13c that inflated the average) com2&ed, with a below
averagel to *tributary site averagel0.3fish/ 100 ft) since 1997Table 25b; Figure 24a). A small
percentage ahe YOY populationreached socto-smolt sizein 2015 with suchlow baseflowslittle
insect driftand slow growth rat@Figures 17a and 17b). When annual average site densities of soon
to-smolt sized steelhead were plotted witmbnth baseflow averages (May through Septembiesy,
increased in some wetter years because more YOY reached Size (Hagpsris(24b and 24c).
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Many yearlings likelysmoltedearlyin the springwvith good feeding visibilitynstead of holding over
the summeor did not survivehe winter, despite mild stormflowEigure 37a). Few YOY grew into

the larger size class with thawv habitat quality attributetb much reduced baseflgwhallower
conditionsand foodshortagen 2015. The increases in total and YOY density from 2014 to 2015 at
mainstem sites were statistically significahalle 45). The decreasegearling densities and increased
Size Clasgl/lll juvenile densiesfrom 2014 to 201%verenot statistically significantTable 44). The
Waterman Gap Site dZnot sampled in 2014nd Branciforte Site 21esident rainbowsyerenot
included in statistical analysis.

Site densitiesf YOY in themainstenmbelow the Boulder Creetonfluencehave been lowrrom 1999
onwardand at Site 11 from 2011 onwaatter past wet winters of 1998 and 2q@@ble 18). YOY
density improved at Site lih 2015after 4 years of very low densityOY densitiesmcreased & of

9 mainstem siteap toTeihl Roadin 2015 compared to 201but werebelow average at of 9
mainstensites {Table 18b; Figure 2a —)bThelow YOY densities resulted ibelow average densities
at8 o 9 mainstensites(close to average at 3 sit€3ble 17b; Figure 1). No lagoon PITftagged
juveniles were detected at Sites Oa, 1 or 2 in 29T5¢ densities were especially high in the mainstem
in 1997 and 1998he yearl997 was unusualith considerable rain prior toMarchandlittle
afterwards, resulting in very stable spawning conditions after March 1 and baseflows near the average
median flow. 1998 was a very wet year wsthich highbaseflow that steelhead were in high densities
at the heads ahainstenmpools anceven further back poolswhere water velocity was still high,

unlike other years when they primarily redm runs and rifflesYQY recruitment into the mainstem
from tributaries has apparently been minimal from 1999 onvexckpt for possibly at Sitein 2008

from lower Zayante CreekThe mainstem will need more YOécruitmentrom tributaries improved
spawning gravehnd higher baseflow to greatly increa®msities oboorto-smoltsized juveniles
Yearling densities at mainstem sites continweld similarly low in 20% as in past years except at
Teihl 11 andVaterman Gap B whichlikely hadincluded older residen{3 able 19b; Figure 3).

Densities of&rger Size Clas andlll juveniles werehigherin 2015 than 204 at5 of 9 mainstem
sites(Table 21b) andbelow averagat all sites(Figure 4). Relatively low densities of tlseimportant
soonto-smolt fish in high growtlpotentialreacheg 1 Tw&g due tdow densities of YOY and thiew
percent that grew into Size Class Il in a lbaseflow year with less drifting food compared to 2012
and 2011F i g u r e $. The Fead-rbthe mainstemsite average of these larger juveniles has
declined steadiljrom 2010 t02014, with only a slight increase in 2015hethird lowest vale since
1997 (27 fish/ 100 ft)(Figure 22). Spring and early summer baseflomws2015 were substantially
below the median statist{€igure 38b), as they had been in 20(HEigure 36a), and the Emonth mean
mont hly streamfl ow (seddangowesten phe lastnbyears)Figuweals. t h e
Baseflowin 2015began higher than in 2014 in spring and early summer but was less than in 2014 by
the end of summeReduced streamflow with associated reduced food supply hind€¥drom
growing into the sooio-smoltSize Classll.
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Table 17a. Density of Juvenile Steelhead for ALL SIZES at MAINSTEM SAN LORENZO RIVER
Monitoring Sites (Excluding Lagoon) in 1997-2001 and 2003-2015.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

1997 1998 1999 | 2000 | 2001 | 2003 | 2004 | 2005
Sample | EM L-w L-W | EW | E-D L-W | E-D L-W
Site
Oa 54
Ob 4.3 5.2
1 34.2* 26.9 17.6 3.4 7.6
2a 74.9 214 4.6 3.9 13.5
2b 24.8 15.4
3 83.9 73.5 29.0 33.0 36.0
4 86.9 37.8 39.6 12.0 33.1
5 133.8 46.2 4.5 23.6
6 45.4 46.0 141 4.0 10.9 4.7 8.7 6.7
7 149.3 21.7 11.8 7.6 155 294 38.9 11.0
8 158.6 140.1 48.2 11.2 21.4 323 216 20.3
9 126.8 77.3 27.6 12.0 29.6 17.4 10.9 17.1
10 69.1 17.9 10.9 18.4 19.7 51.9 44.6 219
11 73.0 10.9 33.4 28.7 51 57.2 45.7 32.3
12a 56.8 30.8 211 39.9 49.8
12b 32.2 25.9 43.5 30.4 51.9 48.4 98.2

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefMisx " we t ”
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Table 17b. Density of Juvenile Steelhead for ALL SIZES at MAINSTEM SAN LORENZO RIVER
Monitoring Sites (Excluding Lagoon) in 2006-2015.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 1997-

Sample L-W ] E-D E-D E-D L-W | L-W L- E-D E-D E-D 2015
Site M/D Avg.
Oa 24 204 21 26.9 4.6 6.2 12.4 10.1
Ob 4.8
1 1.2 1.9 7.0 34 16.4 2.7 7.6 4.2 18 6.5 7.7
2a 148 | 20.6 9.2 284 | 11.2 6.7 8.1 29 7.8 16.3
2b 20.1
& 511
4 16.6 21.3 71.2 28.4 23.1 4.1 175 213 12.0 17.6 295
5 52.0
6 4.5 24.0 21.4 13.2 174 9.1 16.7 20.6 4.6 15.7 16.0
7 35.7
8 13.7 55 33.0 | 180 | 36.7 9.2 142 | 30.7 57 10.1 35.0
9 20.9 21 11.8 321
10 0.7 15.1 27.0

11 3.0 21.3 | 476 6.8 29.1 9.1 45 5.7 6.5 23.2 24. 6
12a 18.5 36.2
12b 175 42.4 35.7 42.6

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefdisx " we t ”
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Table 18a. Density of Juvenile Steelhead for the YOUNG-OF-THE-YEAR Age Class at MAINSTEM
SAN LORENZO RIVER Monitoring Sites (Stream Habitat) in 1997-2001 and 2003-2005.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

1997 1998 1999 | 2000 | 2001 | 2003 | 2004 | 2005
Sample | EEM L-W L-W | EEW | E-D L-W | E-D L-W
Site
Oa 2.2
Ob 3.3 2.3
1 32.3* 25.6 12.6 1.8 6.8
2a 66.3 19.2 3.2 2.7 11.0
2b 21.2 12.1
3 84.3 68.2 24.7 29.4 29.6
4 86.2 32.9 34.2 10.5 30.5
5 132.4 38.5 3.5 22.8
6 42.0 44.4 13.2 3.3 10.6 4.4 85 5.9
7 143.5 19.8 5.7 3.6 12.0 9.7 38.0 11.2
8 152.0 135.3 44.2 10.9 21.0 305 20.9 18.7
9 119.9 69.7 23.4 11.0 28.9 17.6 10.0 154
10 65.8 11.7 6.5 13.4 5.9 45.1 40.5 18.4
11 64.2 6.8 27.6 16.4 21.8 49.8 345 29.6
12a 50.9 27.9 5.4 34.4 37.3
12b 24.2 14.3 379 15.8 444 39.3 89.1

*Density in Number of Juveniles per 100 feet of Stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b éasdfolwowne dD a"nd rbya&bavd mediawbhasefdie ” we t ”
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Table 18b. Density of Juvenile Steelhead for the YOUNG-OF-THE-YEAR Age Class at MAINSTEM
SAN LORENZO RIVER Monitoring Sites (Stream Habitat) in 2006-2015.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 1997-
Sample L-W ] E-D E-D E-D L-W | L-W L- E-D E-D E-D 2015
Site M/D Avg.
Oa 1.2 19.0 21 234 4.6 51 125 8.8
Ob 2.8
1 1.2 1.6 7.0 2.7 16.0 1.9 6.6 4.1 14 6.1 6.8
2a 13.7 | 19.0 8.1 27.6 8.6 6.4 8.1 2.7 7.6 14.6
2b 16.7
3
4 13.9 20.7 69.8 26.5 225 35 17.2 19.9 114 17.8 27.8
5
6 4.2 23.4 20.6 11.1 16.7 8.1 15.8 205 4.5 15.7 15. 2
7 304
8 11.6 55 312 | 163 | 354 5.8 13.7 | 301 4.9 10.1 33.2
9 20.8 19 11.8 30.0
10 0.7 13.7 22.2
11 15 20.8 46.1 4.4 26.8 8.4 3.7 34 4.9 17.4 21. 6
12a 11.8 28.0
12b 6.2 325 144 318

*Density in Number of Juveniles per 100 feet of Stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near median baseflow,D=" dbg1 ow medi an b aabawdnediawhasefix " we t ”
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Table 19a. Density of Juvenile Steelhead for YEARLINGS AND OLDER at MAINSTEM
SAN LORENZO RIVER Monitoring Sites in 1997-2001 and 2003-2005.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

1997 | 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005
Sample | EM L-W | L-W | EEW | E-D L-W | E-D L- W
Site
Oa 2.2
Ob 1.0 29
1 1.6* 1.4 29 1.9 0.5
2a 7.9 15 0.9 1.2 1.5
2b 2.4 2.0
3 5.2 5.3 3.9 4.4 6.6
4 7.6 4.7 2.2 1.2 0.5
5 2.9 5.4 1.0 0.8
6 4.6 2.2 0.8 0.7 0.5 0.3 0.2 0.8
7 6.0 25 6.3 4.8 3.6 04 0.3 3.0
8 5.4 4.2 4.1 0.3 0.4 2.0 2.6 24
9 4.3 8.1 25 1.0 0.6 0.8 1.9 25
10 3.3 6.4 4.6 55 4.1 6.8 2.7 4.7
11 8.8 3.9 6.5 11.2 4.7 7.4 3.0 7.1
12a 5.9 3.2 15.7 55 12.9
12b 6.8 12.6 55 14.3 7.5 9.1 9.3

*Density in Number of Juveniles per 100 feet of Stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b éasdfolwowne dD a"nd rbya&bavd mediawbhasefdie ” we t ”
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Table 19b. Density of Juvenile Steelhead for YEARLINGS AND OLDER at MAINSTEM
SAN LORENZO RIVER Monitoring Sites in 2006-2015.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 1997-
Sample L-W ] E-D E-D E-D L-W | L-W L- E-D E-D E-D 2015
Site M/D Avg.
Oa 1.2 17 0 3.9 0 11 0 1.3
Ob 2.0
1 0 0.3 0 0.7 0.4 0.5 1.0 0.1 0.4 0.4 0.8
2a 0.9 0.4 1.0 0.5 22 0.4 0 0.2 0.5 14
2b 2.2
3 5.1
4 24 0.2 0.3 0.4 0.6 0.6 0.2 0.2 0.7 0 1.5
5 25
6 0.3 0.7 0.03 0 0.5 12 0.3 0.9 0 0 0.8
7 3.4
8 1.6 0 2.0 15 1.0 0.2 0.3 0.5 0.6 0 1.6
9 0.2 0.2 0.3 2.0
10 0 14 4.0
11 15 0.6 11 25 24 0.6 0.8 23 1.6 5.8 4.0
12a 7.0 8.4
12b 10.7 10.0 21.3 10.7

*Density in Number of Juveniles per 100 feet of Stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b éasdfolwowne dD a"nd rbya&bavd mediawbhasefdie ” we t ”
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Table 20a. Density of Juvenile Steelhead for SIZE CLASS | (<75 mm SL) at MAINSTEM SAN LORENZO
RIVER Monitoring Sites (Stream Habitat) in 1997-2001 and 2003-2005.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

1997 1998 1999 | 2000 | 2001 | 2003 2004 2005
Sample | E-M L-w L-w | E-w | E-D L-W| EED | L-W
Site
Oa 0
Ob 0 0
1 3.3* 0.2 2.2 0 0.7
2a 7.9 1.3 0.4 0.2 25
2b 1.2 6.7
3 47.7 9.4 3.7 59 18.1
4 63.0 8.6 6.8 31 17.6
5 19.1 5.2 0 8.1
6 35.1 20.5 11.2 1.8 8.4 4.1 8.3 4.7
7 126.7 11.7 2.9 15 8.6 236 | 35.0 4.9
8 138.6 | 118.7 | 37.4 8.0 205 | 279 | 199 | 132
9 102.2 57.5 185 6.2 28.4 | 154 9.6 12.2
10 65.8 9.6 4.4 101 | 122 | 451 | 398 | 176
11 64.2 4.1 26.9 15.6 18.7 49.8 345 19.3
12a 50.9 26.2 54 34.4 40.3
12b 195 4.1 37.0 17.4 444 39.3 87.6

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefMisx " we t ”
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Table 20b. Density of Juvenile Steelhead for SIZE CLASS | (<75 mm SL) at MAINSTEM SAN LORENZO
RIVER Monitoring Sites (Stream Habitat) in 2006-2015.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 1997-

Sample L-W | E-D E-D E-D L-W | L-W L- E-D E-D E-D 2015
Site M/D Avg.
Oa 0 0.6 0 0 0 0 7.6 1.0
Ob 0
1 0 0.3 21 0 11 0.1 0 0.8 0 21 0.7
2a 3.7 8.4 1.2 6.0 0 0.1 19 0.5 4.3 2.7
2b 4.0
3 17.0

4 0.5 15.4 58.1 145 10.5 0.4 8.6 14.6 4.4 15.0 16. 1
5 8.1

6 2.2 22.8 19.2 10.7 11.3 3.4 13.5 18.6 3.2 15.2 11. 9
7 26.9

8 7.9 4.8 294 | 145 | 285 5.8 12.2 | 288 4.3 10.1 29.5

9 18.6 15 10.5 255
10 0.7 13.7 21.9

11 0 20.8 44.9 3.7 244 1.3 1.6 34 49 17.4 19. 8
12a 11.8 28.2
12b 6.2 325 14.4 30.2

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefdisx " we t ”
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Table 21a. Density of Juvenile Steelhead for SIZE CLASS I1/ 111 (=>75 mm SL) at MAINSTEM SAN
LORENZO RIVER Monitoring Sites (Stream Habitat) in 1997-2001 and 2003-2005.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

1997 1998 1999 | 2000 | 2001 | 2003 | 2004 | 2005
Sample | EEM L-W L-W | EEW | E-D L-W | E-D L- W
Site
Oa 5.4
Ob 4.3 5.2
1 30.9* 26.7 15.4 34 6.9
2a 67.0 20.1 4.2 3.7 11.0
2b 23.6 8.7
3 36.2 64.1 25.3 27.1 17.9
4 23.8 29.2 32.8 8.9 155
5 114.7 41.0 4.5 15.5
6 10.3 255 29 2.2 2.5 0.6 0.4 2.0
7 22.6 10.0 8.9 6.1 6.9 5.8 3.9 6.1
8 20.0 21.4 10.8 3.2 0.9 4.4 1.7 7.1
9 24.6 19.8 9.1 5.8 1.2 2.0 1.3 4.9
10 3.3 8.3 6.5 8.3 7.5 6.8 4.8 43
11 8.8 6.8 6.5 13.1 6.4 7.4 11.2 13.0
12a 5.9 4.6 15.7 5.5 9.5
12b 12.7 21.8 6.5 13.0 7.5 9.1 10.6

* Density in number of fish per 100 feet of stream.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mediawhasefdis " we t ”
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Table 21b. Density of Juvenile Steelhead for SIZE CLASS 11/ 111 (=>75 mm SL) at MAINSTEM SAN
LORENZO RIVER Monitoring Sites (Stream Habitat) in 2006-2015.
Empty boxes indicate no data. (Resident rainbow trout likely present at Site 12b).

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 1997-

Sample L-W ] E-D E-D E-D L-W | L-W L- E-D E-D E-D 2015
Site M/D Avg.
Oa 24 19.8 21 26.9 4.1 6.2 4.8 9.0
Ob 4.8
1 1.2 1.6 4.9 34 15.3 2.6 7.6 34 18 4.4 7.0
2a 111 12.2 8.0 224 11.2 6.6 6.2 24 35 135
2b 16.1
& 341

4 16.2 6.0 13.2 13.9 12.6 3.7 8.9 6.7 4.4 2.6 13.2

5 43.9

6 23 1.2 2.2 0.5 6.1 5.3 3.3 2.0 14 0.5 4.0
7 8.8

8 5.8 0.7 3.6 35 8.2 34 2.0 19 14 0 5.6
9 23 0.6 13 6.6
10 0 1.4 51
11 3.0 0.6 2.8 31 4.7 7.9 29 2.3 16 5.8 6.0
12a 6.8 8.0
12b 11.3 10.0 21.3 12.4

* Density in number of fish per 100 feet of stream.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b eaoew médianbasefl@ws:W=d"r w dilbove median baseflow

At mainstem sites, 2@lsoorto-smolt ratings were the same as in2@15 of 10 sites(Table 42). All

3 of the middle mainstem sites, S&é the lower mainstem and Site 10 in the upper mainstem

remai ned at otrh el pibngenrdyl5Siotoer 600a dropped to a fApoc
increased to Aibel ow averageo ratings, tghee hig
than in 2014, but few grew into the semrsmolt size range in 2015.

In tributaries of the San Lorenzo Rivar2015 soonto-smolt ratings increased at only 3 of 15 sites
comparedto20ld igoodo ratings at Zay andtBrandifGrte2la)nd Be a
(Table42).Ni ne of 15 sites wer e rotalueetile stdeladacbdensibes e r a |
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increased at 6 of 12 wetted;sampled sites (Zayante 13a, Zayante 13c, Bean 14b, Boulder 17a,
Boulder 17b and Bear 18a)4ble 22b). YOY densities increased at 5 of the same 12 sites except not
at Boulder 17bTable 23b). Despite the slight uptick in 201%here has beengeneraldownward

trend in total juvenile densities in tributaries since 2003, as indicated bysiteeakerage \laes that
began in 1999Kigure 23). Bean 14c going dry and Bear 18a becoming inaccessible to adult spawners
has brought the average dowr2ii22014 Bear 18a had more YOY in 2015, indicating it was more
passableDensities foryOY and all juveniles combedwerebelowaverage at2 of 14 tributarysites
having steelheafFigures 1 and 2a). Zayante 18 hadBean 14a hadbove average YOY and total
densitiesThe lowest YOY densis in 205 wereatNewell 16, Branciforte 21b and Falbb, in
increasing ordeMewell Creek seamflow was less than 0.1 efsthe fall and intermittent in places
during fish samplindgas in 2014)nstead of the typical near 1 cfs that was maintained in previous
years.Spawning success must have been {@myin Newell Creek the previous winter/sprimgdult
steelhead access to Bear 18a agzarentlisomewhasuccessfulith the remaining logs a dam
remnant below the Lanktré@oadBridgeflushed out over the winteBean 14c¢ went drigefore fall
samplirg, as ithadin 2013and 2014andafter samplingn 2012,to eliminatetypically high densities

of steelhead inhabiting the area

All tributary siteswere dominated by very small YOY in Zb&xceptat sites where YOY and total
densities were very low, allowing the few YOY to grow larger than usual (Lompico 13e, Fall 15b,
Newell 16 andBranciforte 21b)Very few YOY reached soeto-smoltsize in 205 attributaly sites

with more than few YOMue to lav baseflow and very limited insect drifthe exception was the
sunny Zayante Site 13Eigure 17a —)bAt tributary sitesn 2015, yearlingand olderensities were
relatively low, similar to those in 2018nd 2014and below averagat 12 of 14 sites,except atFall 15a
(only 2 years of datérable 24; Figure 3). The highest yearling and older steelhead densities were at
Zayante 13d, ZayantE3i, Bean 14b and Boulder 17b, in decreasing order.

In tributaries Size Class Il and 11l densiti€soonrto-smoltsizedfish) weremorethanin 2014 at5 of

12 steelheadites andelow average 2 of 14 sites(Table 25b; Figures 4 and 24). The poor
showingin smolt densities tributaries occurred because the juvenile steelhead populationin 201
was dominated by small YOY at mostly below average densities and yearlings at mostly below
average densitie¥his was the same pattern that was observed in 0d2014The overall trend in
average Size Class Il and Il densities has declined in arilegtsince 1999, as indicated by the site
average values graphed since 199ig\re 24). Bean 14c going dry and Bear 18anggnaccessible

to adult spawnersntil 2015 after 3 years of blockagehe big exception to low densities of larger
juveniles wagZayante Site 18 with high YOY density and 31% of those reaching Size Class II.
Growth likely occurred in spring and early summer before baseflow became much reduced.
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Table 22a. TOTAL DENSITY of Juvenile Steelhead at SAN LORENZO TRIBUTARY
Monitoring Sites in 1997-2001 and 2003-2015.
Empty boxes indicate no data.

1997 1998 1999 2000 2001 2003 2004 2005
Sample E-M L-W L-W E-W E-D L-W E-D L-W
Site
Zay 13a 83.0 104.0 46.6 54.8 68.3 69.9 53.6
Zay 13b 74.9* 50.7 749 249 38.0 70.0 65.1 53.3
Zay 13c 69.0 61.9 25.8 40.0 123.6 63.4 78.2
Zay 13d 82.2 105.0 57.5 84.1 243.8 145.3 99.7
Lomp 13e
Zay 13i
Bean 14a 44.2 45.9 17.0 38.0 50.9 31.9 54.0
Bean 14b 73.0 115.6 92.1 48.3 65.5 146.4 78.5 103.5
Bean 14c 78.2 22.7 87.5 36.8 41.3 99.6 87.4
Fall 15a
Fall15 b 84.5 82.7 85.0 55.0 59.8
New 16 94.9 76.3 40.5 28.8 40.3
Boul 17a 134.2 149.2 68.5 32.0 61.1 60.0 38.6 40.1
Boul 17b 100.7 74.9 49.5 43.0 51.8 98.6 54.2 70.2
Boul 17¢ 42.8 339 36.0 39.4 75.8 815 67.4
Bear 18a 118.5 81.2 76.0 33.6 58.8 86.8 87.7 87.9
Bear 18b 69.5 116.1 67.6 63.5
King 19a 10.8 0.5 8.4 7.6
King 19b 52.7 229 44.9 375 41.6
Carb 20a 13.4 21.0 18.9 9.7 19.6
Carb 20b 53.4 51.7 45.2 45.2
Bran 21a- 1
Bran2la - 2 70.0 60.2 47.1 65.2 45.2
Bran 21b 67.8 57.6 59.6 575 20.4
Bran 21c

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medianbasef | owsbeD=o'wd re™di an b aabavdnediawhasefdx " we t ”
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Table 22b. TOTAL DENSITY of Juvenile Steelhead at SAN LORENZO TRIBUTARY
Monitoring Sites in 2006-2015.
Empty boxes indicate no data.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 1997 -
Sample L-wW E-D E-D E-D L-w L-w L- M/D E-D E-D E-D 2015
Site Avg.
Zay 13a 17.0 66.9 84.8 29.9 61.4 5.2 26.3 91.7 22.8 375 54.3
Zay 13b 56.5
Zay 13c 18.0 94.4 112.2 741 66.6 54.0 62.4 189.4 40.1 134.9 76.9
Zay 13d 69.8 80.5 131.7 105.5 91.9 29.1 70.6 169.7 116.0 82.2 103.8
Lomp 13e 26.2 108.3 27.8 1233 231 16.6 54.8 56.3 442 85 48.9
Zay 13i 57.6 57.6
Bean 14a 77.1 44.9
Bean 14b 131 8.9 67.6 11.2 328 18.2 105 27.7 20.4 47.8 54. 5
Bean 14c 66.0 18.2 0 dry 0 dry 58.8 29.1 0 dry 0 dry Odry Odry 36.8
Fall 15a 329 25.8 29.4
Fall15 b 84.0 48.7 46.1 78.5 101.5 92.6 50.4 8.1 67.5
New 16 26.0 18.6 325 13.4 37.7 36.8 3.8 2.6 34.8
Boul 17a 30.7 62.7 69.9 13.6 19.2 19.0 19.6 73.2 8.1 17.9 51.0
Boul 17b 57.6 45.1 97.8 44.0 43.4 48.7 108.7 90.3 26.8 26.0 62.9
Boul 17¢ 53.8
Bear 18a 52.9 47.3 69.6 20.7 47.6 30.0 222 33 16 14.3 52.2
Bear 18b 79.2
King 19a 6.8
King 19b 39.9
Carb 20a 16.5
Carb 20b 48.9
Bran 21a- 1 6.6 3.3 5.0
Bran2la - 2 29.5 49.1 33.0 20.0 15.7 25.0 314 10.9 44.6 39.1
Bran 21b 50.7 69.9 22.6 79 46.0
Bran 21c 15.7 133 8.6 125

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=nearme di an basef-delwgw Dme dirayri b aabavdnediawhasefix " we t ”
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Table 23a. Density of Juvenile Steelhead for YOUNG-OF-THE-YEAR Fish (and Size Class | Juveniles in
Most Years) at SAN LORENZO TRIBUTARY Monitoring Sites in 1997-2001 and 2003-2005.
Empty boxes indicate no data.

1997 1998 1999 2000 2001 2003 2004 2005
Sample E-M L-w L-w E-W E-D L-wW E-D L-wW
Site

Zay 13a 80.0 96.4 29.0 52.9 64.4 68.3 50.1
Zay 13b 64.9* 435 60.6 7.7 31.2 60.4 58.7 48.1
Zay 13c 66.9 50.2 9.4 30.9 112.9 53.2 74.2
Zay 13d 77.4 7.7 41.9 67.0 220.6 130.0 88.5
Lomp 13e
Zay 13i

Bean 14a 43.4 42.0 111 36.0 46.4 30.0 50.9
Bean 14b 60.7 104.3 59.0 41.3 60.2 137.3 70.3 84.7
Bean 14c 71.8 6.9 76.6 18.1 23.0 87.4 81.5
Fall 15a

Fall15 b 79.6 74.8 68.1 45.1 45.4

Newell 16 77.1 67.6 17.7 19.9 35.6

Boul 17a 119.2 141.5 50.7 22.9 55.9 45.6 31.3 36.5
Boul 17b 91.8 68.0 36.2 33.9 38.9 84.1 48.0 62.0
Boul 17¢c 37.6 15.3 275 30.7 64.0 69.7 61.3
Bear 18a 100.2 724 57.9 12.6 50.8 75.0 76.6 75.2
Bear 18b 66.6 89.2 58.3 48.1

Kings 19a 9.8 0 6.6 6.0

Kings 19b 48.2 20.8 321 315 285

Carb 20a 9.1 17.2 13.2 5.6 16.5

Carb 20b 50.9 40.3 29.7 334

Bran 2la-1

Bran 21a -2 64.6 54.1 355 47.2 34.2

Bran 21b 60.1 442 45.8 49.4 9.1
Bran 21c

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
b ebxd folwo wne dD a"nd rbyadbavd mMeddawhasefldle " we t ”

M=near me d i

an
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Table 23b. Density of Juvenile Steelhead for YOUNG-OF-THE-YEAR Fish (and Size Class | Juveniles in
Most Years) at SAN LORENZO TRIBUTARY Monitoring Sites in 2006-2015.
Empty boxes indicate no data.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 1997 -
Sample L-w E-D E-D E-D L-w L-w L- M/D E-D E-D E-D 2015
Site Avg.
Zay 13a 14.6 62.1 82.3 26.1 58.3 2.6 21.9 72.2 20.4 354 49.2
Zay 13b 46.9
Zay 13c 171 85.1 109.4 65.0 59.4 434 58.1 187.6 389 127.4 69.9
Zay 13d 68.0 63.1 107.0 88.6 83.3 25.6 62.2 151.2 92.4 81.3 89.8
Lomp 13e 242 96.9 21.4 118.4 14.4 14.2 52.5 47.7 39.5 7.2 43. 6
Zay 13i 50.1 50.1
Bean 14a 75.7 41.9
Bean 14b 10.9 0 63.0 4.9 317 14.3 8.3 26.9 17.6 38.3 46. 3
Bean 14c 61.1 12.8 0 0 55.7 27.2 0 dry 0 0 0 30.7
dry dry dry dry dry
Fall 15a 285 20.8 24.7
Fall15 b 68.2 30.6 335 717 86.2 84.3 422 6.7 56.6
Newell 16 20.1 15.0 312 13.1 37.1 33.7 23 21 28.7
Boul 17a 253 55.9 64.9 9.3 16.3 17.0 135 70.0 43 16.9 443
Boul 17b 56.1 35.1 94.1 333 39.6 46.4 98.1 79.6 13.9 20.3 54.4
Boul 17¢c 43.7
Bear 18a 51.0 41.7 64.5 19.1 242 29.0 19.1 13 1.0 143 43.7
Bear 18b 65.6
Kings 19a 5.6
Kings 19b 32.2
Carb 20a 12.3
Carb 20b 38.6
Bran 2la-1 2.8 2.7 2.8
Bran 2la -2 30.6 47.6 27.3 125 112 215 222 10.0 40.0 56.4
Bran 21b 234 56.7 15.3 4.2 34.2
Bran 21c 5.7 0 25 27

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=nearme di an basefHdelwgw Dme dirayri b aabavdnediawhasefldlx " we t ”
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Table 24a. Density of Juvenile Steelhead for YEARLING and OLDER Fish at SAN LORENZO
TRIBUTARY Monitoring Sites in 1997-2001 and 2003-2005.
Empty boxes indicate no data.

1997 1998 1999 2000 2001 2003 2004 2005
Sample E-M L-w L-wW E-W E-D L-wW E-D L-wW
Site

Zay 13a 3.0* 7.6 17.7 1.9 3.9 1.6 3.5
Zay 13b 10.0 7.2 14.3 17.2 6.8 9.6 6.4 5.2
Zay 13c 21 11.7 16.4 9.1 10.7 10.2 4.0
Zay 13d 4.7 27.3 15.6 17.1 23.2 15.3 11.2
Lomp 13e
Zay 13i

Bean 14a 0.8 3.9 5.9 2.0 45 1.9 31
Bean 14b 12.3 113 331 7.0 53 9.1 8.2 18.8
Bean 14c 6.4 15.8 10.9 18.7 18.3 12.2 5.9
Fall 15a
Fall 15b 4.9 7.9 16.9 9.9 14.4

Newell 16 17.8 8.7 22.8 8.9 4.7

Boul 17a 15.0 7.7 17.8 9.1 52 14.4 7.3 3.6
Boul 17b 8.9 6.9 13.3 9.1 12.9 145 6.2 8.2
Boul 17¢ 5.2 18.6 8.5 8.7 118 11.8 6.1
Bear 18a 18.3 7.8 18.1 21.0 8.0 11.8 111 12.7
Bear 18b 2.9 26.9 9.3 15.4

Kings 19a 1.0 0.5 1.8 1.6

Kings 19b 4.5 21 12.8 6.0 13.1

Carb 20a 4.3 3.8 5.7 4.1 3.1

Carb 20b 25 11.4 15.5 11.8

Bran2la-1

Bran 21a-2 5.4 6.1 11.6 18.0 11.0

Bran 21b 7.6 134 11.1 8.1 11.3
Bran 21c

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b éasdfolwo wne dD a"nd rbya&bavd mediawbhasefdie ” we t ”
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Table 24b. Density of Juvenile Steelhead for YEARLING and OLDER Fish at SAN LORENZO
TRIBUTARY Monitoring Sites in 2006-2015.
Empty boxes indicate no data.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 1997-
Sample L-W E-D E-D E-D L-w L-W L- M/D E-D E-D E-D 2015
Site Avg.
Zay 13a 3.2 4.9 2.1 2.6 2.9 14 4.0 0.3 21 2.1 3.8
Zay 13b 9.6
Zay 13c 1.0 8.8 29 9.1 7.6 10.1 21 2.9 1.0 6.7 6.8
Zay 13d 1.7 17.4 24.0 16.9 8.6 15 8.3 18.5 235 8.3 14. 3
Lomp 13e 1.9 11.3 6.4 4.9 8.7 33 2.3 8.7 9.5 11 6.5
Zay 13i 7.4 7.4
Bean 14a 14 29
Bean 14b 2.0 8.9 37 5.6 0.8 3.9 29 11 2.8 71 8.0
Bean 14c 4.1 5.4 0 dry 0 dry 31 1.8 0 dry 0 dry 0dry 0dry 6.0
Fall 15a 29 4.9 3.9
Fall 15b 15.8 18.0 123 6.5 145 83 7.7 2.2 10.7
Newell 16 5.4 3.9 15 0.6 1.2 2.8 15 0.7 6.2
Boul 17a 5.9 6.8 5.8 4.1 2.8 29 6.3 3.2 38 1.0 6.8
Boul 17b 11 9.8 3.8 10.7 3.6 1.8 10.6 10.7 13.0 57 8.4
Boul 17¢ 10.1
Bear 18a 1.6 5.7 5.1 2.0 35 0.7 32 2.0 0.7 0 7.4
Bear 18b 13.6
Kings 19a 12
Kings 19b 7.7
Carb 20a 4.2
Carb 20b 10.3
Bran2la-1 3.9 0.5 2.2
Bran 21a-2 0 15 57 75 4.4 34 9.2 15 4.6 6.4
Bran 21b 273 133 7.3 37 115
Bran 21c 10.0 133 6.2 9.8

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b asdfolwowne dD a"nd rbya&bavd mediawhasefdie ” we t ”
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Table 25a. Density of Juvenile Steelhead for SIZE CLASS II/111 (=>75 mm SL) Fish at SAN LORENZO
TRIBUTARY Monitoring Sites in 1998-2001 and 2003-2005.
Empty boxes indicate no data.

1997 1998 1999 2000 2001 2003 2004 2005
Sample E-M L-W L-W E-W E-D L-W E-D L-W
Site
Zay 13a 12.3* 13.5 17.7 1.9 3.9 1.6 31.4
Zay 13b 11.7 14.9 19.9 17.2 7.1 9.6 6.4 17.3
Zay 13c 14.7 16.8 16.4 9.5 10.7 10.2 15.0
Zay 13d 10.7 27.3 15.6 17.1 23.2 15.3 15.7
Lomp 13e
Zay 13i
Bean 14a 2.1 3.9 5.9 2.0 4.5 1.9 12.0
Bean 14b 13.7 11.3 33.1 7.1 5.3 9.1 8.2 39.4
Bean 14c 6.4 15.8 10.9 18.4 18.3 12.2 12.4
Fall 15a
Fall 15b 8.2 13.3 16.9 9.9 13.0
New 16 23.6 14.9 22.8 8.9 4.7
Boul 17a 22.8 21.9 17.8 9.1 5.2 14.4 7.3 9.0
Boul 17b 9.7 11.5 13.3 9.1 12.9 14.5 6.2 8.2
Boul 17c 5.2 18.6 8.5 8.7 11.8 11.8 8.4
Bear 18a 18.3 13.0 18.1 21.0 8.0 11.8 11.1 13.7
Bear 18b 6.2 26.9 9.3 13.2
King 19a 6.2 0.5 1.8 1.6
King 19b 4.5 6.2 12.8 6.0 10.0
Carb Oa 11.5 5.7 4.1 3.1
Carb Ob 11.4 11.4 15.5 11.8
Bran 21a- 1
Bran2la - 2 4.3 8.5 11.6 18.0 10.8
Bran 21b 14.8 13.4 11.1 8.1 16.0
Bran 21c

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefdisx " we t ”
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Table 25b. Density of Juvenile Steelhead for SIZE CLASS 11/111 (=>75 mm SL) Fish at SAN LORENZO
TRIBUTARY Monitoring Sites in 2006-2015.
Empty boxes indicate no data.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 1997-
Sample L-W E-D E-D E-D L-W L-W L- M/D E-D E-D E-D 2015
Site Avg.
Zay 13a 11.7 4.9 6.3 12.1 18.8 4.8 14.2 2.7 2.4 2.1 9.4
Zay 13b 13.0
Zay 13c 12.6 8.8 4.4 104 24.5 29.2 20.0 8.4 37 44.7 15.2
Zay 13d 17.3 17.4 22.5 16.9 9.1 11.7 8.6 18.5 22.1 8.3 16.3
Lomp 13e 5.7 11.3 6.4 4.9 8.7 7.8 2.3 8.7 6.7 6.8 6.9
Zay 13i 7.4 7.4
Bean 14a 1.4 4.2
Bean 14b 11.9 8.9 4.7 10.9 8.4 7.4 10.1 125 2.8 115 12.0
Bean 14c 171 5.4 0 0 6.7 8.8 0 0 0 0 7.8
dry dry dry dry dry dry
Fall 15a 2.7 6.0 4.4
Fall15 b 15.8 18.7 14.3 14.7 13.0 12.1 7.3 6.7 12.6
New 16 16.2 4.4 24.7 13.1 7.3 23.7 31 2.0 13.0
Boul 17a 18.2 6.8 7.2 5.5 11.8 10.6 7.2 3.2 3.8 1.0 10. 2
Boul 17b 13.7 9.8 3.8 10.7 12.7 13.6 10.6 10.7 13.0 5.7 10. 5
Boul 17¢ 10.4
Bear 18a 13.6 5.7 5.1 2.5 9.5 9.4 4.1 2.6 0.7 1.0 9.4
Bear 18b 13.9
King 19a 25
King 19b 79
Carb Oa 6.1
Carb Ob 12.5
Bran 21a- 1 3.9 0.5 2.2
Bran2la - 2 10.8 1.5 5.7 7.5 12.6 13.6 12.3 6.0 4.6 9.1
Bran 21b 27.3 133 7.3 6.8 13.1
Bran 21c 10.0 133 6.2 9.8

* Density in number of fish per 100 feet of stream.

E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mediawhasefdis " we t ”

R-7. 2015 Juvenile Steelhea®ensities in Soquel Creekomparedo 204 and Averagesince 1997

2015 totaland YOYjuvenile steelheadensitiesncreasedrom 204 at 6 of 7 wettedsamping sites
except for mainstem Site(@ables 26b and 27b). The increased YOY densities westatistically
significant (Table 46). Site 16(Reach 12ain the SDSF went drgggain in 20152015 totaland YOY
site densities were below average at B shmpled sitesHigures 5 and 6). The two upper mainstem
sites were above averadée trend in total densities (consisting of mostly YOY) for the watershed
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showed a increase 2015, with thefifth lowest 6site average since 199¥8 years)29.9fish/ 100

ft) (Figure 25). Total densities have steadily declined through the yearg &MISF Site 16 to zero in
2014and 2015when the reach went driyn 2015, the juvenile steelhead population in Soquel Creek
consisted primarily of little Size Class 1 steelhead, whose densities were below average except at Site
1,10 and 12 in the mairesin (Table 29).

2015 yearling densitieslecreased atdf 7 wetted sites from 2@land were above average3aif 7
sampled sitefMainstem 12, East Branch 13a and West Brancl{T&)le 28; Figure 7). Mainstem

Sites 4 and 10 had no yearling steelh&erwinter retention/survival of yearlings may have been
goodin 2015 after a very mild winter, though yearling density was very low at all sites (maximum of
4.4 yearlings/ 100 ft at Sit&9).

2015 cbnsities of Size Class Il and 11l juvenilesreased &4 of 7 sitesfrom 2014 butwere below

average at 7 of 7 site$dble 30; Figure 8). Below average densities wepartly because few YOY

grew into the soorto-smolt size class the mainstencompared to past years and few yearlings

(Figure 7) remained in the watersheéspite only mild winter stormflow&igures 39a— B. Also,

baseflows wersubstantially belovthe median statisti¢less food)Figures 41a and 45) to hinder

YOQOY from growing into the socto-smolt size class the upper mainstemnd lower branch sites
compared to wetter yearSi§ures 18a and 18b). The averaged mean monthly streamflow for May
through September was the second lowest since T®@7rend in Size Class Il and 11l (sctm

smolt) densities has fluctuated through ykars mostlydepending on the percent of YOY reaching
soonto-smolt size which is positively related to streamfloihe trendshowed alecline since 2012 to
thesecondowest 6site average (B.fish/ 100 ft) since 1997Hjgure 26a). When averagedoornto-

smolt site densities were plotted annually with thednth average baseflow (May through

September), densities increased during some wet years and decreased in some ¢higyears (
26b).This fluctuation in site densities was affected by the @rogn of YOY reaching Size Class I, it
being higher in wet years and lower in dry yeBased on soctp-smolt size densitieg, of 7 sampled

sites decreased in ratingsmpared t®014, and Site 16 was diggain(Table 42). Three of the
mainstemsited r opped to fAvery pooro and the | ower mos
There were no yearlings at some of these sites and few YOY reached Size Class IFigngth {
and18a). The hi ghest 2015 rating waosthéHast BranoBocgudl Si t
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Table 26a. TOTAL Juvenile Steelhead SITE DENSITIES (fish/ 100 ft) at Monitoring Sites in
SOQUEL CREEK in 1997-2005.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 1997 1998 1999 2000 2001 2002 2003 2004 2005
Site E-M L-W L-W E- W E-D E-D L-W E-D L-W
1- Near
Grange 2.9 5.6 3.0 2.4 3.5 7.4 2.5 1.7 9.5
2- Adj.
USGS Gage 4.5 9.4 1.2 5.9 7.7 - 4.1 3.5 4.2
3- Above
Bates Ck 13.2 50.6 7.6 2.2 8.4 14.8 7.9
4- Adj.
Flower 49.6 20.7 6.8 5.5 23.0 333 7.7 20.1 9.2
Fid
5- Adj.
Beach Shk 56.3 20.6 8.1 9.2 28.0
6- End of
Cherryval 24.7 9.4 2.6 53 5.7 47.6 15.9 13.1 16.1
@

7- Adj.
Orchard 96.6 14.0 5.6 2.0 27.5
8- Below
Rivervale 21.0 10.7 4.1 4.9 12.4 59.2
9- Ad].
Mt. 61.6 18.4 51 7.9 20.7 94.8 26.2 45.8 26.8
School
10- Above
Allred 54.2 11.9 9.1 9.2 15.5 70.7 19.9 37.2 26.2
11- Below
Purling 81.9 13.1 10.5 13.1 31.6
Br

12- Near
SoqCk Br 83.5 19.5 17.4 12.0 34.4 65.5 20.1 48.5 21.3
13a-
Below 79.4 57.6 21.5 22.8 26.2 142. 33.3 110. 46.9
Mill Pond 0 5
13b-
Below 17.0 24.4 47.3 110.
Hinckley 6
14- Above
Hinckley 49.6 47.7 23.6 18.5 37.7 107. 86.0 78.0 39.5

15- Below
Amaya Ck 137. 79.9 55.4 39.0 38.3 91.6

16- Above
Amaya Ck* 153. 179. 283. 122. 85.7 121. 134. 98.7 127.3

17- Above
Fern 138. 104. 170. 93.8 96.3 129. 102. 117. 157.3
Glch* 3 2 9 5 4 2
18- Above
Ashbury 44.1 24.5 53.0
G*

19- Below
Hester Ck 62.3 21.7 32.1 27.6 37.8
20- Above
Hester Ck 28.2 36.9 37.7 28.3 52.1 49.1 87.2 50.2
21- Above
GS Falls 119. 112. 99.4 102.0
| 0 9
22- Above
GS Falls 65.5 27.5 58.1 55
Il

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwo wne dD a"nd rbya&bovd mMediawbhasefMisx " we t ”
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Table 26b. TOTAL Juvenile Steelhead SITE DENSITIES (fish/ 100 ft) at Monitoring Sites in
SOQUEL CREEK in 2006—2015.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 200 200 2008 200 201 201 201 201 2014 2015
Site 6 7 E-D 9 0 1 2 3 E-D E-D Avg
L-W E-D E-D L-W ] L-W L- E-D
M/
1- Near
Grange 15. 8.7 7.7 9.5 2.7 4.2 10. 2.4 6.6 5.9
8 7
2- Adj. USGS
Gage 5.1
3- Above
Bates Ck 15.0
4- Adj.
Flower Fid 3.2 23. 63.0 18. 5.3 5.3 13. 20. 121 5.5 18. 2
5 6 5 4
5- Adj. Beach
Shk 24.4
6- End of
Cherryvale 15.6
7- Adj.
Orchard 29.1
8- Below
Rivervale 18.7
9- Adj. Mt.
School 34.1
10- Above
Allred 12. 54, 105. 18. 15. 5.8 37. 54, 38.0 60.0 34.5
1 3 8 0 0 1 9
11- Below
Purling Br 30.0
12- Near
SoqCk Br 50. 61.8 37. 12. 6.0 33. 134 44.3 73.3 43.3
7 4 3 8
13a- Below
Mill Pond 3.2 35. 57.9 22. 37. 11. 41. 61. 22.8 33.6 45.6
0 8 1 2 1 2
13b- Below
Hinckley 49.8
14- Above
Hinckley 54.2
15- Below
Amaya Ck 73.7
16- Above
Amaya Ck* 69. 57. 76.0 107 71. 37. 43. 42. 0 0 95.3
4 0 4 8 0 2
17- Above
Fern Glch* 123
18- Above
Ashbury G* 40.5
19- Below
Hester Ck 8.3 26. 70.7 43. 13. 24, 48. 58. 25.1 34.3 35.6
5 1 0 3 7 2
20- Above
Hester Ck 22. 43.6
9
21- Above GS
Falls | 44. 68. 49. 26. 13. 16.6 25.2 61.6
2 3 9 2 7
*k *%
22- Above GS
Falls 11 8.6 33.0

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mediawbhasefMisx " we t ”

D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
P. O. Box 200 +« Brookdal BEll Cal i f o rDetailad ABabySisOAppendices A and B



Table 27a. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YOUNG-OF-THE-YEAR AGE CLASS
at Monitoring Sites in SOQUEL CREEK in 1997-2005.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 1997 1998 1999 2000 2001 2002 2003 2004 2005
Site E-M L-W L-W E-W E-D E-D L-W E-D L-W
1- Near
Grange 1.7 4.3 1.0 0.9 2.8 6.7 1.7 1.2 8.6
2- Adj.
USGS Gage 4.1 8.3 0.4 5.3 6.3 4.9 3.5 2.6
3- Above
Bates Ck 11.7 48.0 5.6 2.0 8.2 14.1 6.7
4- Adj.
Flower Fd 45.7 18.2 6.2 3.5 19.9 28.8 7.1 19.4 8.7
5-Adj.
Shack 54.0 19.2 5.8 7.6 27.2
6- End of
Cherryval 21.1 8.3 2.4 4.4 51 46.4 15.8 12.8 12.9
7- Adj.
Orchard 94.0 13.6 5.2 1.6 26.4
8- Below
Rivervale 18.9 9.9 3.9 1.7 11.4 57.2
9- Adj. Mt.
Schl 53.4 16.0 4.5 4.9 18.8 92.5 22.7 43.6 22.2
10- Above
Allred 52.2 10.8 7.8 7.9 12.9 68.8 17.2 36.3 22.3
11- Below
Purlin Br 78.3 12.4 9.5 10.2 31.7
12- Near
SogCkRd B 79.8 18.7 14.4 11.2 33.1 65.1 19.7 48.6 9.3
13a- Belo
Mill Pond 75.3 57.4 20.9 24.5 24.0 73.4 30.9 109.9 417
13b- Belo
Hinckley 16.2 22.0 45.9 109.5
14- Above
Hinckley 46.9 46.6 24.7 14.6 37.2 104.6 83.7 76.8 36.7
15- Below
Amaya Ck 139. 76.9 49.6 35.8 35.4 87.1
0
16- Above
Amaya Ck* 148. 171. 271. 123. 77.6 113.9 131.1 96.4 122.4
6 9 6 8
17- Above
Fern Gch* 131. 101. 159. 84.7 78.1 112.4 94.4 101 147.9
9 3 4
18- Above
Ashbury G* 29.4 24.8 33.3
19- Below
Hester Ck 60.6 5.7 30.8 27.0 36.6
20- Above
Hester Ck 30.6 36.3 34.3 26.2 49.2 45.3 84.9 49.4
21- Above
GS Falls I 107.2 104.0 93.7 98.7
22- Above
GS Falls II 56.2 24.7 53.2 1.0

* Raw data obtained from the Soquel Demonstration State Forest, 1997—1999.
** Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b éasdfolwo wne dD a"nd rbya&bavd mediawbhasefdie ” we t ”
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Table 27b. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YOUNG-OF-THE-YEAR AGE CLASS
at Monitoring Sites in SOQUEL CREEK in 2006—2015.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Site L-W E-D E-D E-D L-W L-W L- E-D E-D E-D Avg
M/D
1- Near
Grange 14.6 8.0 6.1 8.1 1.8 3.0 9.6 1.7 5.3 4.8
2- Adj.
USGS Gage 4.4
3- Above
Bates Ck 13.8
4- Adj.
Flower Fd 2.4 22.2 61.4 14.4 4.2 3.9 12.6 19.1 8.5 5.5 16.4
5-Adj.
Shack 22.8
6- End of
Cherryval 14.4
7- Adj.
Orchard 28.2
8- Below
Rivervale 17.4
9- Adj.
Mt. Schl 31.0
10- Above
Allred 11.8 51.9 105.3 17.1 12.3 5.2 34.3 54.0 35.2 60.0 32.8
11- Below
Purlin Br 28.4
12- Near
SogCkRd B - 49.2 61.5 33.5 12.3 4.3 31.4 133.1 41.6 70.4 41.0
13a- Belo
Mill Pond 2.5 34.6 55.0 21.4 35.2 8.3 37.8 56.6 18.5 29.5 39.9
13b- Belo
Hinckley 48.4
14- Above
Hinckley 52.4
15- Below
Amaya Ck 70.6
16- Above
Amaya Ck* 65.8 37.1 67.3 93.5 63.9 32.8 29.2 36.0 0 0 88.6
dry Dry
17- Above
Fern Gch* 102.2
18- Above
Ashbury 29.2
G
19- Below
Hester Ck 8.3 24.9 70.4 38.3 12.5 22.6 48.7 55.5 22.7 30.0 33.0
20- Above
Hester Ck 21.5 42.0
21- Above
GS Falls 42.7 63.2 44.9 20.8 11.9 11.9 24.7 56.7
I * % * %
22- RAbove
GS Falls 6.1 28.2
IT

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medianbas ef | owsbeD=o'wd re™di an b aabadnediawhasefldx " we t ”
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Table 28a. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YEARLING AND OLDER AGE
CLASS at Monitoring Sites in SOQUEL CREEK in 1997-2005.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Site E-M L-wW | L-W E-W E-D E-D L-wW E-D L-w
1- Near
Grange 1.2 15 1.0 19 0.7 0.6 0.9 0.5 1.0
2- Adj.
USGS Gage 0.6 1.2 0.4 0.5 1.4 0 0 13
3- Above
Bates Ck 25 2.6 2.0 0.5 0.2 0.5 13
4- Adj.
Flower 2.2 15 0.9 2.0 0.7 2.6 0.6 0.7 0.6
Fie Id
5- Adj.
Beach Sh ck 2.8 14 2.0 1.6 0.5
6- End of
Cherryvale 3.2 1.7 0.7 1.0 0.5 1.3 0 0.3 3.1
7- Adj.
Orchard 2.2 0.5 0.4 0.4 1.1
8- Below
Rivervale 1.0 0.9 0.7 3.1 1.4 1.6
9- Ad].
Mt. School 3.4 1.7 1.3 4.7 1.7 2.6 3.6 2.3 4.5
10- Above
Allred 1.3 1.1 1.3 11 0.9 1.8 3.0 0.2 2.9
11- Below
Purling Br 2.7 0.6 2.2 4.1 0.3
12- Near
SoqCkRd B 3.6 0.5 2.0 11 0.9 0.3 0.5 0 19
13a- Below
Mill Pond 7.1 0 11 2.9 2.1 2.6 2.1 0.6 53
13b- Below
Hinckley 11 4.7 1.4 2.0
14- Above
Hinckley 2.6 1.0 1.6 4.8 1.9 2.9 14 0.6 2.8
15- Below
Amaya Ck 0 25 6.7 4.0 2.9 4.3
16- Above
Amaya Ck* 3.6 54 11.6 2.8 8.1 8.0 35 2.3 4.4
17- Above
Fern Gch* 5.7 3.1 11.5 6.9 18.2 17.0 7.8 7.1 9.6
18- Above
Ashbury G* 13.8 9.6 19.8
19- Below
Hester Ck 1.2 0.4 1.6 1.2 1.2
20- Above
Hester Ck 0.3 0.3 3.0 2.1 2.9 3.8 2.3 1.0
21- Above
GS Falls | 11.9 8.8 5.3 2.1
22- Above
GS Falls 9.3 2.8 4.9 4.5
1]

* Raw data obtained from the Soquel Demonstration State Forest, 1997—1999.
** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwo wne dD a"nd rbya&bovd mediawbhasefMisx " we t ”
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Table 28b. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YEARLING AND OLDER AGE
CLASS at Monitoring Sites in SOQUEL CREEK in 2006—2015.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 2006 2007 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Site L-wW E-D E-D E-D L-w L-w L- E-D E-D E-D | Avg.
M/D
1- Near
Grange 1.0 0.7 1.6 1.9 0.9 1.2 0.4 0.7 1.0 1.0
2- Adj.
USGS Gage 0.7
3- Above
Bates Ck 1.4
4- Adj.
Flower 0.7 2.2 1.6 1.9 0.7 1.4 1.0 1.2 35 0 1.4
Fie Id
5- Adj.
Beach Sh ck 17
6- End of
Cherryvale 1.3
7- Adj.
Orchard 0.9
8- Below
Rivervale 1.2
9- Adj.
Mt. School 2.9
10- Above
Allred 0.4 4.3 0.4 0.7 0.7 0.6 25 0.7 2.8 0 1.4
11- Below
Purling Br 2.0
12- Near
SoqCkRd B 15 0.3 3.2 0 1.7 2.3 11 2.8 2.9 1.5
13a- Below
Mill Pond 0.7 0.7 2.9 1.6 1.9 2.7 2.6 4.0 4.3 33 2.6
13b- Below
Hinckley 2.3
14- Above
Hinckley 2.2
15- Below
Amaya Ck 34
16- Above
Amaya Ck* 35 20.0 11.0 13.1 75 5.1 13.8 6.2 0 0 6.8
dry dry
17- Above
Fern Geh* 9.7
18- Above
Ashbury G* 14.4
19- Below
Hester Ck 0.3 1.6 0.4 4.6 0.4 2.4 1.0 2.7 2.4 4.4 1.7
20- Above
Hester Ck 0.6 1.8
21- Above
GS Falls | 1.2%* 5.1%* 4.9 5.7 2.1 4.7 0.8 4.8
22- Above
GS Falls 25 4.8
1l

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mediawbhasefMisx " we t ”
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Table 29a. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS | at Monitoring Sites in
SOQUEL CREEK in 1997-2005.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 1997 1998 1999 2000 2001 2002 2003 2004 2005
Site E-M L-W L-W E-W E-D E-D L-W E-D L-W
1- Near
Grange 1.7 0.2 0 0 0.5 35 0.3 0.5 0
2- Adj.
USGS Gge 0.9 0.2 0 0 2.2 3.5 1.7 1.9 0
3- Above
Bates Ck 1.8 0 0 0.9 4.0 10.4 0
4- Adj.
Flower F 20.1 15 0 0.5 7.6 20.0 4.4 13.8 0
5- Adj
Beach 38.2 0 0.3 1.1 21.6
Shk
6- End of
Cherryval 14.3 0 0 0 2.8 42.9 13.7 12.5 0.4
7- Adj.
Orchard 71.6 1.0 1.6 0.4 215
8- Below
Rivervale 11.7 0.2 1.0 0.2 6.3 49.6
9- Adj.
Mt.Schl 36.7 11 0.4 0.5 6.6 79.7 12.7 27.1 2.1
10- Abov
Allred 43.2 0 3.3 0 9.4 60.8 13.8 34.7 35
11- Belo
Purlin Br 60.5 0.9 4.1 2.8 29.1
12- Near
SoqCkRdBr 68.1 3.8 9.2 5.9 289 60.1 16.3 44.0 45
13a- Belo
Mill Pd 60.2 30.4 13.0 16.4 231 138.3 29.8 109.9 20.8
13b- Belo
Hinckley 3.2 15.8 43.9 105.1
14- Above
Hinckley 274 26.9 11.8 35 243 101.7 78.9 76.1 17.8
15- Below
Amaya Ck 130.4 64.1 38.2 30.5 35.4 84.9
16- Above
Amaya * 143.3 165 267.8 114.7 77.6 113.9 131 96.4 118.2
17- Abov
Fern Gh* 130.3 90.1 151.7 82.4 78.1 112.4 94.4 110.1 130.9
18- Above
Ashbury 29.2 20.6 33.2
G*
19- Belo
Hester C 60.1 20.4 23.4 245 36.6
20- Abov
Hester C 20.6 33.2 324 26.2 49.2 45.3 84.9 47.3
21- Above
GS Fall 107.2 103 91.8 90.0
|
22- Above
GS Fall 56.2 24.7 50.9 0.3
1l

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefdis " we t ”
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Table 29b. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS I at Monitoring Sites in
SOQUEL CREEK in 2006-2015.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Site L-w E-D E-D E-D L-wW L-wW L- E-D E-D E-D Avg.
M/D
1- Near
Grange 9.2 4.9 2.6 1.6 0 0.2 8.9 1.7 4.2 2.2
2- Adj.
USGS Gge 12
3- Above
Bates Ck 24
4- Adj.
Flower F 0.4 17.2 58.1 10.5 0.4 0 2.4 18.3 7.8 4.7 9.9
5- Adj
Beach 12.2
Shk
6- End of
Cherryval 9.6
7- Adj.
Orchard 19.2
8- Below
Rivervale 11.5
9- Adj.
Mt.Schl 185
10- Abov
Allred 5.8 43.0 102.7 11.8 1.0 0 21.2 49.6 35.2 59.5 26.2
11- Belo
Purlin Br 195
12- Near
SoqCkRdBr 45.9 60.4 255 4.3 0.4 20.7 131 41.6 70.4 35.6
13a- Belo
Mill Pd 0 318 53.9 11.6 4.3 0.7 225 54.4 18.5 245 35.0
13b- Belo
Hinckley 42.0
14- Above
Hinckley 40.9
15- Below
Amaya Ck 63.9
16- Above
Amaya * 60.3 37.1 66.0 94.1 63.4 225 29.2 36.0 0 0dry 86.1
dry
17- Abov
Fern Gh* 109
18- Above
Ashbury 27.7
G*
19- Belo
Hester C 3.6 217 65.0 29.0 14 7.4 43.8 54.8 22.7 30.0 29.6
20- Abov
Hester C 17.1 39.6
21- Above
GS Fall 30.1 61.3 43.1 8.7 1.2 11.9 23.6 52.0
| *x ™
22- Above
GS Fall 3.9 27.2
1}

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b adsdfolwowne dD a"nd rbya&bovd mMediawhasefMisx " we t ”
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Table 30a. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS II/111 at Monitoring Sites
in SOQUEL CREEK in 1997-2005.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 1997 1998 1999 2000 2001 2002 2003 2004 2005
Site E-M L-W L-W E-W L-D E-D L-W E-D L-W

1- Near
Grange 1.2 5.4 3.0 2.4 3.0 3.9 2.3 1.2 9.5
2- Adj.
USGS G 3.6 9.4 0.8 5.9 5.5 2.4 1.6 4.2
3- Above
Bates C 11.4 50.6 7.6 1.3 4.4 4.4 7.9
4- Ad.
Flowerily 29.5 19.2 6.8 5.0 15.4 13.3 3.3 6.3 9.2
5- Adj.
Beach Shk 18.1 20.6 7.8 8.1 6.4
6- End of
Cherryval 10.4 9.4 2.6 5.3 2.9 4.7 2.2 0.6 15.7
7- Ad].
Orchard 25.0 13.0 4.0 1.6 6.0
8- Below
Riverval 9.3 10.5 3.1 4.7 6.1 9.6
9- Adj.
Mt. Schl 24.9 17.3 4.7 7.4 14.1 15.1 13.5 18.7 24.7
10- Above
Allred 11.0 11.9 5.8 9.2 6.1 9.9 6.1 2.5 22.7
11- Below
Purlin Br 21.4 12.2 6.4 10.3 2.5
12- Near
SoqCkRdBr 15.4 15.7 8.2 6.1 5.5 5.4 3.8 4.5 16.8
13a- below
MillPond 19.2 27.2 8.5 6.4 3.1 3.7 3.5 0.6 26.1
13b- below
Hinckley 13.8 8.6 3.4 5.5
14- Above
Hinckley 22.2 20.8 11.8 15.0 13.4 5.9 7.1 1.9 21.7
15- Below
Amaya Ck 7.5 15.8 17.2 8.5 2.9 6.7
16- Above
Amaya C* 9.9 14.9 15.7 7.9 8.1 8.0 35 2.3 9.1
17- Above
Fern G* 8.0 14.1 19.2 11.4 18.2 17.1 8.0 7.1 26.4
18- Above
AshburyG* 14.9 3.9 19.8
19- Below
Hester C 2.2 1.3 8.7 3.1 1.2
20- Above
Hester C 7.6 3.7 5.3 2.1 2.9 3.8 2.3 2.9
21- Above
GS Falls 11.8 9.8 7.6 12.0
|
22- Above
GS Fall s 9.3 2.8 7.2 5.2
1l

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
**Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an béadowimtdoan Das df ly-Abeve medianbasedaw”
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Table 30b. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS II/111 at Monitoring Sites
in SOQUEL CREEK in 2006-2015.
(Resident rainbow trout likely present at Sites 18 and 22). Empty boxes indicate no data.

Sample 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Site L-W E-D E-D E-D L-W L-W L- E-D E-D E-D Avg
M/D
1- Near
Grange 6.6 3.8 5.1 7.9 2.7 4.0 1.8 0.7 2.4 3.7
2- Adj.
USGS G 4.1
3- Above
Bates C 12.5
4- Adj.
FlowerFId 2.8 6.3 4.9 8.1 4.9 5.3 11.1 2.1 4.2 0.9 8.3
5- Adj.
Beach Shk 12.2
6- End of
Cherryval 6.0
7- Adj.
Orchard 9.9
8- Below
Riverval 7.2
9- Adj.
Mt. Schl 15.6
10- Above
Allred 6.3 11.3 3.1 6.2 14.0 5.8 16.0 5.2 2.8 0.5 8.2
11- Below
Purlin Br 10.6
12- Near
SoqCkRdBr 4.8 15 11.9 8.0 5.6 13.1 3.1 2.8 2.9 7.5
13a- below
MillPond 3.2 3.1 4.0 11.2 32.8 10.1 18.6 6.8 4.3 9.1 10. 6
13b- below
Hinckley 7.8
14- Above
Hinckley 13.3
15- Below
Amaya Ck 9.8
16- Above
Amaya C* 9.1 20.0 10.0 13.1 8.0 15.4 13.8 6.2 0 0 9.2
dry dry

17- Above
Fern G* 14.4
18- Above
AshburyG* 12.9
19- Below
Hester C 4.7 4.8 5.7 14.1 11.6 16.9 6.1 3.4 2.4 4.4 6.0
20- Above
Hester C 5.8 4.0
21- Above
GS Falls 14.1 7.5 6.8 17.5 12.4 4.7 1.6 9.6
| ** *x
22- Above
GS Fall s 4.7 5.8
I

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
**Raw data obtained from NOAA Fisheries in 2006 and 2007.
E=early large stormflows before March 1, L=late large stormflows after March 1,
M=near medi an b éhadosvimédianb,a sDe=f"| dorwy,-abovwé-mediae taséflow
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R-8. Comparison of 205 to 204 and Average Steelheddensities in Aptos Creek

Results from théwo Aptos Creeksamplingsites indicatd thatall size classes and age classes of
juvenile steelhead declinéal 2015 to the lowest levels in the recent 10 ygdables 31— 3; Figures

9 - 1 Phe trend in total densities declined ttlayear low @.9juveniles/ 100 ft), witbut Valencia
Creek densitieavailable(Figure 27). This was 1/18 the multiyear average. No yearlings were
captured at the upper Aptos #4 site. The trend in Size Class Il and 1l juveniles declined-tgean 11
low (2.5 juveniles/ 100 ft), without Valencia Creek dd&ag(re 28).The low soonto-smolt density
detectedn AptosCreek in 2015 wadue to few YOYpresent that could grow into sctmsmolt size
(likely few adult spawnerspoor growth of YOY fishinto Size Class Il in a year with low baseflow
andoverwinter retention of few yearlingfewer than average dsities of YOY in 2014 to become

yearlings) The soorto-s mo|l t ratings for Aptos #3 and Apt ocs

respectively Table 42). The ratings would have been lower except the average size of the few larger
fish was greater than 10%n SL at each site.
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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- 2015.
Empty boxes indicate no data.

Sample 1981 1994 2006 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Avg.
Site

Aptos #3 - in 35.2* 26.2 61.7 45.4 8.5 394 10.3 24.5 25.9 9.8 3.9 26.4
County Park

Aptos #4 - 43.0 38.6 26.8 89.3 8.0 21.7 21.6 65.5 235 18.5 1.9 32.6
above steel
Bridge Xing
Nisene Marks

Valencia #2 - 33.1 28.3 43.0 38.5 22.7 25.1 3.0 27.7
Below
Valencia
Road Xing

Valencia #3 - 29.8 334 23.0 55.5 26.3 39.4 5.4 30.4
Above
Valencia
Road Xing

Corralitos 33.9 36.2 69.9 34.2 10.4 16.2 65.4 41.1 10.1 40.1 36.0
#1- Below Dam

Corralitos 39.1 18.6 35.5 42.1 35.9 14.9 6.2 16.2 60.2 44.1 13.3 14.0 28.3
#3- Above
Colinas Dr

Corralitos 81.9 28.6 49.0 52.9 55.9 51.9 20.1 34.0 27.6 30.7 6.1 11.6 37.5
#8- Below
Eureka Glch

Corralitos 86.1 29.9 87.1 38.5 61.7 73.2 33.6 38.7 49.2 43.4 8.8 27.4 48.1
#9- Above
Eureka Glch

Shingle Mill 245 30.0 33.9 16.2 18.8 6.7 11.9 22.0 25.2 8.9 7.0 18.6
#1- Below
2" Road
Xing

Shingle Mill 32.6 22.9 12.7 24.5 21.8 33.1 22.3 24.8 20.7 15.6 23.1
#3- Above
2" Road
Xing

Browns 54.3 225 101.6 35.4 36.5 25.6 24.9 45.6 52.2 35.5 7.2 16.1 38.1
Valley #1 -
Below Dam

Browns 71.6 18.5 99.5 79.0 44.8 54.9 41.4 49.2 69.1 334 19.4 36.3 51.4
Valley #2 -
Above Dam

* Density in number of fish per 100 feet of stream.
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Table 32. YOUNG-OF-THE-YEAR Steelhead Density at Monitoring Sites in APTOS, VALENCIA,

CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994, 2006- 2015.
Empty boxes indicate no data.

Sample
Site

1981

1994

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Avg.

Aptos #3 - in
County Park

24.4*

23.7

54.0

43.4

3.3

37.3

8.9

17.5

22.4

5.2

1.6

22.0

Aptos #4 -
above steel
Bridge Xing
Nisene Mks

37.1

35.2

9.8

84.6

3.9

20.1

20.7

52.4

18.6

15.3

1.9

27.2

Valencia #2 -
below

Valencia

Road Xing

16.6

245

26.6

275

8.9

16.4

2.7

17.6

Valencia #3 -
Above
Valencia

Road Xing

16.6

20.5

4.7

41.5

7.8

25.6

2.5

17.0

Corralitos
#1- Belo Dam

30.8

27.0

61.2

26.5

9.1

14.8

57.5

30.4

3.9

354

29.5

Corralitos
#3- Above
Colinas Dr

33.9

10.2

24.6

30.6

27.6

9.8

5.2

14.2

38.5

34.7

10.3

10.0

20.8

Corralitos
#8- Below
Eureka Gulch

59.7

14.3

45.0

44.0

46.6

39.3

19.0

29.4

18.2

28.9

2.4

9.4

29.7

Corralitos
#9- Above
Eureka Gulch

55.8

16.7

78.4

31.3

44.6

54.0

30.7

335

36.9

32.9

3.2

22.4

36.7

Shingle Mill
#1- Below2 ™
Road Xing

14.3

5.7

251

2.9

13.2

7.0

15.7

21.0

2.0

2.8

10.0

Shingle Mill
#3- Above 2 ™
Road Xing

18.6

195

6.0

23.9

18.4

25.2

14.3

191

14.7

5.8

16.6

Browns
Valley #1 -
Below Dam

26.9

7.0

96.6

15.3

25.0

8.9

214

41.8

34.6

17.4

29

11.3

25.8

Browns
Valley #2 -
Above Dam

66.1

12.8

94.7

47.0

32.2

43.0

38.8

45.2

48.9

231

11.7

30.9

41.2

* Density in number of fish per 100 feet of stream.
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Table 33. YEARLING AND OLDER Juvenile Steelhead Density at Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994 and 2006- 2015.
Empty boxes indicate no data.

Sample
Site

1981

1994

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Avg.

Aptos #3 - in
County Park

10.8 *

3.1

7.6

2.3

5.2

1.9

1.4

6.4

3.5

4.6

2.3

Aptos #4 -
above steel
Bridge Xing
Nisene Marks

59

3.0

171

4.9

3.9

1.0

2.8

8.9

51

3.0

Valencia #2 -
below
Valencia

Road Xing

16.5

3.8

16.4

11.0

13.8

8.9

0.3

10.1

Valencia #3 -
Above
Valencia

Road Xing

13.2

12.9

115

14.0

185

14.2

3.0

12.5

Corralitos
#1-
Below Dam

3.1

9.1

8.7

6.9

13

13

7.3

10.7

6.1

4.6

6.2

Corralitos
#3- Above
Colinas Dr

5.2

8.4

10.8

11.5

8.3

5.3

11

1.8

20.5

9.6

3.8

4.0

7.5

Corralitos
#8- Below
Eureka Glch

22.2

14.3

4.0

9.0

9.4

13.2

11

3.9

9.4

1.8

3.7

2.2

7.9

Corralitos
#9- Above
Eureka Glch

30.3

13.2

9.5

7.2

171

19.2

2.8

51

12.2

10.5

5.6

5.0

115

Shingle Mill
#1- Below2 ™
Road Xing

10.2

24.3

9.0

13.3

5.6

6.7

5.6

6.3

4.2

6.9

4.2

8.8

Shingle Mill
#3- Above 2 ™
Road Xing

14.0

3.4

6.7

0.7

7.2

6.1

8.0

5.7

6.9

5.8

6.5

Browns #1 -
Below Dam

27.4

155

4.3

19.6

11.5

12.9

3.7

4.5

17.6

18.0

4.2

4.8

12.0

Browns #2 -
Above Dam

5.5

7.7

2.8

32.0

12.6

11.9

2.0

4.3

20.2

10.4

7.7

54

10.

2

* Density in number of fish per 100 feet of stream.
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Table 34. SIZE CLASS | (<75 mm SL) Steelhead Density at Monitoring Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994, 2006- 2015.

Empty boxes indicate no data.

Sample
Site

1981

1994

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Avg.

Aptos #3 - in
County Park

244 *

7.2

50.8

39.4

3.3

22.2

3.2

12.9

20.8

5.2

0.4

17.3

Aptos #4 -
above steel
Bridge Xing
Nisene Marks

37.1

28.5

9.0

83.8

12.0

4.9

51.9

17.4

13.7

23.5

Valencia #2 -
below
Valencia

Road Xing

16.6

245

26.6

275

8.9

16.4

2.7

17.6

Valencia #3 -
Above
Valencia

Road Xing

16.6

20.5

5.7

41.5

7.8

24.6

2.5

17.0

Corralitos
#1-
Below Dam

30.8

27.0

61.2

20.5

1.7

8.6

56.8

29.0

1.8

35.1

26. 9

Corralitos
#3- Above
Colinas Dr

33.9

10.2

16.2

30.6

27.6

5.6

0.7

9.6

36.0

33.4

1.3

10.0

17.9

Corralitos
#8- Below
Eureka Glch

59.7

14.3

35.8

43.0

46.6

36.6

141

217

18.2

28.9

9.4

27.4

Corralitos
#9- Above
Eureka Glch

55.8

16.7

45.5

31.3

44.6

53.5

224

242

36.5

32.9

0.5

22.4

32.2

Shingle Mill
#1- Below2 ™
Road Xing

14.3

5.7

17.7

2.9

13.2

5.6

15.0

21.0

2.0

2.8

9.1

Shingle Mill
#3- Above 2 ™
Road Xing

32.4

195

6.0

23.9

18.4

252

14.3

191

17.6

10.4

18.7

Browns #1 -
Below Dam

26.9

7.0

84.6

18.1

25.0

8.9

14.8

314

34.6

17.4

0.6

11.3

23.4

Browns #2 -
Above Dam

66.1

12.8

82.6

48.8

32.2

43.0

32.0

35.9

48.9

23.7

12.3

30.9

39. 1

* Density in number of fish per 100 feet of stream.
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Table 35. SIZE CLASS /111 (=>75 mm SL) Steelhead Density at Monitoring Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994 and 2006- 2015.
Empty boxes indicate no data.

Sample 1981 1994 2006 2007 2008 | 2009 2010 2011 | 2012 | 2013 | 2014 | 2015 | Avg.
Site

Aptos #3 - 10.8 * 19.0 10.9 6.0 5.2 17.2 7.1 11.6 5.1 4.7 35 9.2
in County
Park

Aptos #4 - 5.9 10.1 17.8 55 8.0 9.7 16.7 9.6 6.1 4.7 1.9 8.7
above steel
Bridge Xing
Nisene
Marks

Valencia 16.5 3.8 16.4 11.0 13.8 8.7 0.3 10.1
#2- below
Valencia
Road Xing

Valencia 13.2 12.9 10.5 14.0 18.5 14.8 3.0 12.4
#3- Above
Valencia
Road Xing

Corralitos 3.1 9.1 8.7 13.7 8.7 7.6 8.7 12.1 8.3 5.0 9.1
#1
Below Dam

Corralitos 5.2 8.4 19.3 11.5 8.3 9.3 55 6.6 24.2 10.7 12.1 4.0 10.4
#3- Above
Colinas Dr.

Corralitos 22.2 14.3 13.2 9.9 9.4 15.3 6.0 12.3 9.4 1.8 6.1 2.2 10. 2
#8- Below
Eureka Glch

Corralitos 30.3 13.2 41.6 7.2 17.1 19.7 11.2 14.5 12.7 10.5 8.3 5.0 15.9
#9- Above
Eureka Glch

Shingle 10.2 24.3 16.2 13.3 5.6 6.7 6.3 7.0 4.2 6.9 4.2 9.5
Mill #1 -
Below 2 ™
Road Xing

Shingle 4.0 3.4 6.7 0.7 7.2 6.1 8.0 5.7 3.1 5.2 5.0
Mill #3 -
Above 2 ™
Road Xing

Browns #1 - 27.4 15.5 17.0 17.4 11.5 12.9 10.1 14.2 17.6 18.0 6.6 4.8 14.4
Below Dam

Browns #2 - 55 5.7 16.9 30.2 12.6 11.9 9.4 13.3 20.2 9.6 7.2 54 12.3
Above Dam

* Density in number of fish per 100 feet of stream.
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R-10. Comparison of 205 to 204 and AverageSteelheadensities inthe Corralitos Sub-Watershed
and Pajaro Lagoon

Fall baseflow in Corralitos Creek wakghtly less in2015 than 20% but not reduced as much as in the
San Lorenzo and Soquel watershedsipared to 204 (Table 5b). Measured aseflow in Browns

Creek wasnuch lower in October 2015 (0.13 cfs) than measur&itober 2014 (0.3 cfsHowever,
spring and earlysnmer baseflows in 2Gwere likelyhigherthan 204, based on the observatgim

other Santa Cruz Mountain watershdulsg dropped slightly below 2014 levddg fall (Figure 42c).

The gage at Freedom indicated flow until late April 2015, with two latendtows in April, albeit

small. In 2014, flonat the Freedom gage stopped in Akl (Figure 44). Furthermore, Corralitos

Creek was still recovering from the Summit fire of 2008 that caused high sedimentation to Corralitos
Creek over the 2062010winter, mostly downstream @&urekaGulch Browns Creelhad missed the
sediment

In 2015, YOY densitiesverenot aslow as in 2014 but stibbelow averagat5 of 6sites(except the
site downstream of the Corralitos diversion d@iirgble 32; Figure 14). This indicated either better
adult spawning access or more spawners in 2015 than PB&dpperBrowns Creek sitbad the
highest YOY density30.9YOY/ 100 ft)in 2015, as was the case in 20lreased¥ OY juvenile
densities at sitesom 204 to 2AL5 werestatistically significantTable 47).

In 2015, otal juvenile densitiefollowed the same pattern ¥©Y densitiescomparedo 204 and
long termaverage densitieF @ble 31; Figure 13). Total densities wereelow average at 5 of 6 sites
but higher than in 2014 at all of thefirhe trend in total densitider the 6 Corralitos and Browns
creek sitesncreased fron2014but was still the third lowest in 12 years of monitor{fggure 29).
Increasedotal juvenik densitiesrom 2014 to 2015 werestatistically significantTable 47).

In 2015, arling densitiesariedbetweer2.2and5.4fish/ 100 feet Table 33; Figure 15). Yearling
densities were less than in 20dt 4 of 6siteswith so few YOY present in 201@lecreasaot
statistically significantTable 47)). 2015 yearling densities webelow average all 6 sites.

In 2015, Size Class ltlensitiesvereless than those in 28htall 6 sites(decrease statistically
significant (Tables 35 and 47)). Densitiesveremuchbelowaverage aall 6 sites(Table 35; Figure
16). The trend in sooo-smolt densities had declined since 20IRe 4site average in Corralitos
Creek by itself was the lowest since 20871 (fish/ 100 ftYFigure 31). The 6-siteaveragen 2015for
both Corralitos and Browns creeks (4.4 fish/ 100 ft) was the lowest compared to past yests of 8
averagesn 12 years of monitoringKigure 32). The highest density of sodn-smolt fishin 2015 was
atBrowns 2above the dan(b.4fish/ 100 ft).Below average densities of yearlingshisites along
with thesmall number o¥OY reaching Size Class (low baseflow Table 5b), lead to relatively low
densities of the larger fistompared t@revious yearOnly 1% of YOY reached sm-to-smolt size at
Site 1 and none reached it at the other 5 sites, compared to much higher percentages in a wetter year
like 2011 (Figure 20a). Sampling site ratings based on sdofsmolt densities declined atsite in
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2015 compared to 2014 (Corralittss t e 1 went from fAfairo to Apoo
(Browns Site 2 went f Table4?).0he Caralitossuwatesslgedltad t o i
relatively higher ratings than the other 3 sa

Themuchbelow average densities of Size Classolhsisting of fewyearlings and a preponderance of

YOY (at below average densitigbatcould notreach Size Class Il weo®nsistent with lower

baseflow limited spawning success aretiuced habitat qué} overall There weremixedindications

of habitat improvement in 268egardingsedimentation problems caused by the previouslfire.

Reach 5/6 below Eureka Gulch on Corralitos Creek, pool depth was reduced from 2012, pool escape
cover was less amgkrcent fines in pools had increas@&dlgle 16a). However, in Reach 1 below the

dam, pool depth and pool escape cover had increased compared to 2013, though embeddedness and
percent fines had increased. Pool depths at replicated sites were similar (&itveand 2015T@ble

16b). Pool escape cover was also similar at 4 of 6 sites, except Corralitos 3 pools had less cover and
Browns 1 pools had more.

R-11. Comparison ofAbundance Indices for Size Class Il and Il Juvenilés 2015,2014 and 2010 for
the San Lorenzo, Soquel and Corralitos Watersheds

When habitat proportions in reach segments were factored in with reach length atolsnoit
juvenile densities by habitat typeriepresentativeampling sites within reach segmerlkgn
abundance indicesere calculated for each sampled reach in each wate’shexerall watershed
index of abundance for the sample reaches combined was then caldotiites. were compared for
2010 (awetbaseflow year) and 2014 (a very dry ye&gfer to thanethods setion for more details.

For the San Lorenzwatershedthetotal reach indces forl8 reachegnot including the lagoonyere

21,000( 2010), 7,800 (2014) and 7,500 (2015) $ize Class Il and 11l juvenile@-igures 33a-b). The

2015 index was 36% of the 2010 ind&knce it is this size class of juveniles that will soon smolt and
contribute most to adult returns, the potential for adult returns from juvenile prodirotiostream

habitatin 2014 and 201%asonly about 1/3hat in 2010 for the San Lorenzo drainaige2010, 8

reaches contributed more than 1,000 larger jugsrid the total inde»xespecially in the mainstem,

upper Zayante, Newell and Bear creeks. In wetter years, the mainstem River contributes much more t
the index than in drier yegrwhen YOY densities androwthratearecurtailed.In comparing reach

indices between 2015 and 2014, reaches which contributed decide@ym2015 included SL-R1,

Zayante 13c and Bean 14Bigure 33b). Reaches that contributed decidedly less to the index in 2015
were Zayante 13d (39% of the total 2014 index) and BoulderAllrffampledmainstem reaches in
2010had higher densities of YOYhan in 205 (Table 18b), andstill a sizeablghigherpercentge of

YOY reacledSize Class IIn 2010(Figures 17b €). In 2015, larger juveniles as fast growing YOY

and yearlings were scarcelowerand middlemainstem reacheandtheir reach indices were much
reducedby 21 6 times the 2010 reach indicdsis important to note that while two reaches, Newell 16

and Bear 18a, contributed significantly to the total index in 2010, they were minor contributors in 2014
and 2015The decline in Bear 18aas because adult spawnimgd beerseverely restricted, if not
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preventedor 2 years prioby theflashboard dam abutment with log jam identified in lower Bear

Creek below Lanktree Bridge. The decline in Newell 16 was likely because of poor spawning success
below the danfor 2 winterswhen no releases were made dumagural stormflows after December

2012 and because habitat quality was substantially reduced when bypass from the dam was reduced
0.2 cfs from the previous minimum bypass of 1 cfs. Parts of Newell Creek went intermittent in Newell
16 in summes of2014and 2015Newell Creelaverages 2¥0Y/ 100 ft(Table 23b), and a sizeable

portion reach Size Class Il with the 1 cfs minimum release. 16 2@LYOY density was onlg.1

YOY/ 100 ft (Figure 2). Yearlings that contribute to the setmasmolt index averagé.2 yearlings/

100 ft in Newell 1§ Table 24b). But yearling density was onB.7 yearlings/ 100 ft in 208 (Figure

3).

For the Soquelvatershedthetotal reach index total for 8 reaches (not including the lagoon) was 3,800
(2010), 880 (2014) and 580 (2015) faize Class Il and 1l juvenile@-igure 34a-b). The 2015 index

was only 15% of the 2010 indeRince it is this size class of juveniles that will soon smolt and
contribute most to adult returns, the potential for agitrns from juvenile production in 28from

stream habitat wdsss than 1/5tkhat in 2010 for the Soquel drainage.2010, Reach 13a (from the

Mill Pond diversion down to the West Branch conflueand the longest reach sampledas the

highest conibutor to the total index (@18 fish). The next highest reach contributors in declining
numbers were West Branch Soquel 13, mainstem Soquel 8 and East Branch Soquel 12 in the SDSF.
All 8 reaches contributed more than 200 large fish to the total ind2X1id. In 205, as in 2014all 8
reaches contributed less tharli2@ch. In 201dnd 2015Reach 12a was drgnly %2 mile of the 1.9

mile Reach 9a had surface floamv2014 and 2015nd Reach 1 experienced intermitteirc2015 and
possibly in 2014lue towater diversionFive of 8 reaches had reduced indices in 2015 compared to
2014 by at least Y2 in most cases, with the only improvement being in Soquel 9a below Mill Pond
(Figure 34b). The negative difference in 2054d 201500nto-smolt numbers compared 2010
increases when lagoon production is considered01®, the lagoon population estimate was about
1,200soonto-smolt size fisHAlley 2014a). In 2014and 20150nly 10and 15were captured during 2
sampling daysrespectivelyand no recapturesere maden either yeafAlley 2015; 2016). The

lagoon population was likely less than 102014 and 2015

For the Corralitos sulwvatershed inheabundancéndicesfor Size Class Il and Il juvenile®r 6
reachegexcluding Shinglemill Gulchyvere3,000in 2010, 2,000 in 2014 and 1,0002015(Figures
35a and 35b). The reach index total 015 was onlyne third the2010 index. Since it is this size
class of juveniles that will soon smolt and contribute most to adult returns, the potential for adult
returns from juvenile production in 2Bfrom stream habitat was only abdu8 that in 2010 for the
Corralitos/Browns sudrainage. In 2010, the lower 4 sampled reaches in Corralitos Creek all
contributed equally to the index at about 600 larger fishigmah. In 2010, these setmsmolt fish
consisted of both fast growing YFNe2Qd&d 85% of
yearlings. However, in 2@] these4 reaches contributed only 290 lessfish. The decline was due to
virtually noYOY reading Size Class lin 2015,and reach indices congsstof yearling at below
average densitiggigures 15 and 20a). The total index in 201#as double that in 201&artially
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because yearling densities were generally higher in ZDdldl€ 33) and some Y® reached Size
Class Il in 2014 due to their low densities and lack of competifiablé 32).

R-12. Sampling Results for the Pajaro Rivéiagoonin 2015

An expansive lagoon had formed behind the complete barrier beach in summer 2015, another severe
drought year. The lagoon extended more than three miles from the Neastieelhead were captured

in PajaroRiver Lagoonin fall 2015, as was the case in f&lD12 2014. A small population of

tidewater goby still existeoh 2015. However, its future is uncertain due to potential conflicts between
maintaining fish habitat and flood contr@idewater gobies were captured in reduced numbers in

2015.

Methods

The purpose of sampling was to determine presence/absence and distribution of tidewater goby and
steelhead. The barrier beach sandbar had been closed for some t@8eS€ptember 201%he main
lagoon along the beach and Watsonville Slough near its mardhsampled for steelhead with the
106-foot bag seine (3fhch mesh) & seine hauls)Table 36). On29 September 201%e upper

lagoon was sampled for steelhead with the-ffa seine (3 seine hauls) at the model airport and
Thurwachter Bridge (3 sedrhauls) Table 37). On 1 October 201%he main lagoon along the beach
(5 seine hauls) and the upper lagoon (3 seine hauls) were sampled for tidewater goby Afiotht a 30
seine with 1/8nch mesh Table 38). On1 October 205, during tidewater gobgampling in the lower
(mid-channel) and upper lagoon (along margin), the water temperature, salinity and oxygen were
measured through the water column at 0.25 meter intervals at 5 s{@attes39). On29 September
2015during steelhead sampling at theatel airport and Thurwachter Bridge in the upper lagoon,
water quality was measured through the water columnchaeinel from a boat (2 site@)able 40).

Results — Fish Capture
Results of sampling the lower lagoon28 Septembewith the largebagseire (106 ft long)yielded

only 1 native fish speciestnelt)compared t@ in 2014 and.0in 2013(Table 36). The presumably

early closure of the sandbar in Z8eparated the lagoon from many Bay species that were in the 2013
estuary in sufficient numbers to be captufeesults of samplinghe upper lagoonear the model
airportand Thurwachter Bridge d2P Septembewith the large seingieldedmore species dersity; 4
tidewater golg, despite the 3fnch mesh sizean arrow goby, a staghorn sculpin, more smelt,
threespine stickleback and a new species, striped nflilbte 37). Our tidewater goby samplinghd
Octoberyieldedno tidewater gobies in the malower lagoon along the beach dod densities at
Thurwachter Bridge and thmoat ramp in the upper lago¢hable 38). Other species captured with the
30-foot long fine-meshed seine (1#@&ch mesh) included mosquitofish and threespine stickleback.

Water Quality

On1 October during tidewater goby sampling in the lower ¢otidnnel) and upper lagoon (along
margin), the water temperature, salinity and oxygen were not stratified lower lagoon regarding
water temperature, salinity or oxygéhable 39). Oxygen levels were high in the lower lagoon.
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However, although only sliglmcreases in salinity and water temperature occurred at the bottom in the

upper lagoon, oxygen concentration was very stratified and rapidly diminishing with depth to complete
depleton at the bottom even in late morning and early afternoon. Salinity concentration was low at all
sites.

On 29 Septembeduring steelhead sampling at the model airport and Thurwachter Bridge in the upper
lagoon,neither water temperature ngalinity statificationwereat midchannel from a boat with low
salinity conditiongTable 40). However, oxygen concentration diminished with depth and was low
throughout the water column (< 3.23 mg/l) at 0944 hr adjacent to the model airport.

Table 36. Fish capture* results from sampling lower Pajaro Lagoon with the 106foot bag
seine(3/8-inch mesh) 28 September 2015.

Date Location Seine | Tide- | Arrow | Yellow | Pacific | Bay | Shiner | Smelt | Stag- Stri- Three- | Prick | Gam
Haul | water | goby fin herring | pipe- | Surf- (jack horn ped spine ly busia
Goby goby fish perch | and Sculpin | Bass stickle- | sculp
top) back in

28 Sep | East of 1 5 1
2015 Watsonville

Slough

confluence

East of #1 2 96

East of #2 3 197

East of #3 4 604

East of #4 5 330

East of #5 6 96

East of #6 7 28

Adj. mouth of | 8 44

Watsonville

Slough
Total 0 0 0 0 0 0 1,400 0 0 0 0 1

*2 Crabs captureffom 2 seine hauls.

Table 37. Fish capture results from sampling Upper Pajaro Lagoon with the 106foot bag seine (3/8
inch (3/8inch mesh) 29 September 2015.

Date Location Seine Tide- Arrow | Yellow | Hitc | Prickly Sac. Smelt | Staghorn | Three- Striped
Hauls | water Goby fin h sculpin sucke | (jack | Sculpin spine Mullet
Goby goby r and Stickle-
top) back
29 Model I 3 2 1 181 9 4
Sep Airport
2015
Thurwachter | 471 6 | 2 23 1 13 21
Bridge
Total 4 1 0 0 0 0 204 1 22 25
D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
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Table 38. Fish capture results from sampling the periphery of lower Pajaro Lagoon, Watsonville
Slough and upper Pajaro Lagoon with the 30foot seine (1/dnch mesh) 1 October 2015.

Date

Location

Seine
Haul

Tide-
water
Goby

Arrow
goby

Yellow
fin
goby

Gam-
busia

Hitc
h

Bay
pipe-
fish

Shiner
Surf-
perch

Smelt
(jack
and
top)

Staghorn
Sculpin

Three-
spine
stickle-
back

1 Oct
2015

Approx.

200 m east of
Pajaro Dunes
Complex

East of #1

East of #2

East of #3

East of #4

Airport- 0.3
milesdown from
ThurwachteBr

OO~ |W|N

15

Thurwachter Br.

~

19

21

Boat Ramp0.8
milesupstream
of Thurwachter
Bridgeand 2.9
miles upstream
of Watsonville
Slough confl.

16

93

40

Total

38

97

76
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Table 39. Water quality measurements in the lower Pajaro lagoon (Stations 2 and 4 in mid-channel)
and the upper lagoon sites (along margin) during tidewater goby sampling, 1 October 2015.

| | 1-October 2015 | |
Station 2 (lower lagoon) \1033hr Station 5 (lower lagoon) 0950hr
02 4

Depth [Temp 2 |Salin 2 |O2 2 (%sat.) |Cond 2 |Temp 4| Salin 4 |%sat.) ( Cond 4
(m) (O (ppt) (mg/1) umhos |(C) (ppt) (mg/l) umhos
0.00 |[19.8 4.8 14.78 7657 18.4 5.1 12.02 7927
0.25 |19.6 4.8 14.52 7631 18.4 5.1 11.49 7956
0.50 [19.5 4.7 14.34 7586 18.4 5.1 11.60 7953
0.75 [19.6 4.7 14.42 (162%) |7586 18.4 5.1 11.45 (126%)7962
1.0b [19.6 4.7 14.15 7590 18.4 5.1 11.12 7967

Model Airport — Thurwachter Bridge —

air temp. 19.1 C 1139hr  Jair temp. 18.0 C 1258hr
Depth [Temp Salin 02 (sat.) Cond Temp |Salin 02 (sat.) Cond
(m) (O (ppt) (mg/l umhos (O (ppt) (mg/l) Umhos
0.00 (224 3.1 12.22 5457 21.6 2.6 18.33 4516
0.25 (204 3.2 5.53 5331 21.3 2.6 11.82 4511
0.50 [20.3 3.2 4.06 (44%) |5339 20.0 2.6 1.62 (18%) |4569
0.75 ([20.4 3.2 1.62 5385 20.8 3.1 0.12 5156
1.00b |21.0 4.2 0.00 7106 21.4 4.3 0.08 7313
1.25
1.50

Table 39 (continued). Water quality measurements in the lower lagoon (Stations 2 and 4)
and the upper lagoon during tidewater goby sampling, 1 October 2015.

\ \ 1-October 2015 \ \

Boat Launch Ramp Air Temp

(above Thurwachter Br.) 1356 hr |21.8 C
Depth |[Temp 2 |Salin 2 |02 2 (%sat.) |Cond 2
(m  [(C) (ppY) (mg/l) umhos
0.00 [19.8 1.0 4.41 1723
0.25 [18.7 1.0 3.85 1727
0.50 [19.1 1.1 1.04 (12%) 1876
0.75 |20.6 2.3 0.10 3912
1.00 |20.9 2.7 0.00 4573
1.10b |20.6 2.8 0.00 4764
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Table 40. Water quality measurements in the upper Pajaro lagoon during steelhead
sampling, 29 September 2015.

| | 29 September 2015 | |

Model Airport (mid-channel)  |0944hr  [Thurwachter Bridge (mid-channel) 1258 hr
Depth [Temp Salin |02 (%sat.) |Cond Temp  |Salin 02 (%sat.) |Cond
(m) (O (ppt) (mg/) umhos (O (ppt) (mg/l) Umhos
0.00 [21.3 3.5 3.23 5951 21.4 3.0 9.52 5186
0.25 [21.3 3.5 3.01 5937 214 3.0 9.64 5148
0.50 [21.3 3.5 2.73 5947 21.4 3.1 1.92 (21%) |5244
0.75 [21.3 3.5 2.59 (29%) |[5976 21.5 3.4 0.05 (0.6%) |5789
0.85b 6017 21.6 3.6 0.04 6135
1.00 |21.3 3.5 1.35 (15%)
1.25b [21.6 3.7 0.04 6376
1.50

CONCLUSIONS- Pajaro Lagoon

The upper lagoon showed evidence of low oxygen concentrations in the morning and near the bottom
that would likely restrict steelhead distribution there. The low oxygen levels even at the surface on a
sunny afternoon near the boat ramp indicated that oxiayels had been very low at dawn. These low
oxygen concentrations indicated that the biological oxygen demand was high and capable of
depressing oxygen levels even during the period of high photosynthetic production of oxygen during
sunny days. No steedhd were detected in lower Pajaro Lagoon or elsewhere in the lagoon in 2015.
This was despite the absence of temperature and oxygen stratification, low salinity and good oxygen
concentrations in the lower lagoon along the beach which made the lower tedwiaile for

steelhead, though water temperature was wArsmall population of tidewater goby still existed in
Pajaro Lagoon in fall 2015 but appeared absent in the lower lagoon along thevheezlalgae and
submerged vegetation appeared abseEmt hghesttidewaterdensities were in the upper lagoon, but

they were much reduced from past years. Water quality was adequate for tidewater goby survival
during the dry season, though oxygen was very low at times in some locations. Holnegwersence

of striped mullet, a more southern species, indicated their distributional shift northward as the El Nino
developed.

After 15 years of water quality monitoring and fish sampling of Santa Rosa Creek Lagoon near
Cambria and 25 years at Soquel @reagoon in Capitola, the following were recommendations to
insure steelhead habitatiothese recommendatiomsuld bedifficult to attain at Pajaro Lagoon
because of the absenaieor extremely limited stream inflow

1 The #day rolling average water terepature within 0.25 m of the bottom should
be 19°C or less.

1 Maintain the daily maximum water temperature below 25°C (77°F).

1 If the maximum daily water temperature should reach 26.5°C (79.5°F), it may be lethal and
should be considered the lethal limit.
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1 Water temperature at dawn near the bottom for at least one monitoring station should be
16.5°C (61.7°F) or less on sunny days without morning fog or overcast and 18.5°C (65.3°F) or
less on days with morning fog or overcast.

1 Maintain the daily dissolved ggen concentration near the bottom anBligrams/liter or
greater, though it does not become critically low g@otkentially lethal until it is less than 2
mg/lthroughout the water column for several hquasth the daily minimum occurringear
dawn or ®on after.

Recommendations- Pajaro Lagoon

The following recommendations are suggested under the current hydrologic rdédgisandbar should
be allowed taontinue taclose naturally as flows decline in the sumpaerit has in the pagartificial
breaching shouldontinue tdbe prohibited in summeas it has been in the paSpatial heterogeneity
should be protected in the Pajaro Lagoon/estsathatslackwater areas with overhanging riparian
vegetatiorcontinue to ballowed Slackwater pocketamong overhanging vegetatjmrovide rearing

and perhaps breeding habitat for tidewater goby during the dry season. Tule beds are valuable rearing
habitat and provide winter refugeatural training of the outlet channel to the east, as occurs at other
local creek mouths, results in a long lateral extent of the summer lagoon to the east of Watsonville
Slough. This is significant summer habitat along the beachfront for tidewater goby and arrow goby.
There is a long history of emergency breaching of thdlsamwhich potentially reduces tidewater

goby numbers.

Emergency breaching of the sandbar for flood control should be minimized. Breaching should be done s
that lagoon draining is as slow as possible and with a maximum residual backwater depthiuarhe es
after draining. Breachingn an incoming tide dsgh tideapproachewill encourage thislt may be

infeasible to cut the notch in the sandbar with heavy equipment on the beach near high tide. The notch
may be cut ahead of time, as is done at Sdcaggbon prior to emergency breaching. A berm may be left

at the upstream end of the notch at the lagoon margin, which may be breachehdstiovels at the
appropriate time if access with a loader is infeasilie. elevating of Beach Street, road as¢esPajaro
Dunes, would reduce the need to atrtificially breach the lagoon for flood control. Access roads within the
Pajaro Dunes complex could be elevated to alleviate flooding of essential infrastructure. If levees
bordering the lagoon are reconstructgtkewater gobies should be relocated from lagoon margins along
affected reaches prior to disturbance, and any wetted work area should be isolated from fish.

Status of the Tidewater Gobies in Pajaro Lagoon
A small population of tidewater goby still exastin Pajaro Lagoon in 201&ith lower densities than
in previous years

R-13. Rating of Rearing Habitat in 205, Based on Site Densities 8bonto-SmoltSizedSteelhead

Habitat was rated at sampling sites, basesbomto-smoltsized (=>75 mm Shnd likely to smolt the
following spring steelheadiensity according to the rating scheme developed by SI8R)((Table 41).
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In this scheme, the average standard lengtbdomrto-smoltsized fish was calculated for each site. If the
average was lessan 89 mm SL, then the density rataggigned bgensity alone was reduced one level.
If the average was more than 102 mm SL, then the rating was increased ol de®ethe rating scale
was applied to all sites, and lower San Lorenzo sites wexk vaty goodo excellent in 1981.) This
scheme assumed that rearing habitat was usually near saturation withizedolivenigs, at least at
tributary sites. Assumptions includtedht spawning rarely limited juvenile steelhead abundandehat
sufficient yearlings survived overwinter to saturate the rearing habiatwas highly unlikely in 2

For 204 and 205, soont-smoltsized juvenile ratings for sampling sites were tabulated and
summarizedTables 42 and 43). Ratings for5 sites in the San Lorenzo drainage impro\&ain
Lorensd 1(poorto below averagemore YOY), San Lorenzd 1 (poor to below averaggearling
retentior) andZayante 13¢very poor togood many fast growing YO¥at a sunny sije Bean 14b
(poor to goodretention of large yearlings) and Branciforte 21b (below average t@fgw, large
YOY and a few yearlingsfive San Lorenzo watershed sit@8%) had decreased ratings in 301
despite already depressed ratings in 20i¢he San Lorenzo drainage af 25 sampled site€76%)
were rated between very po®),(poor @) and below average (6And Bean 14c was dry. Onlisites
were rated fairZayante 13dZayante 13i, Branciforte 21b and Branciforte 21c (resident rainbow)
Only two steelheadsites,Zayante 13c and Bean 14ere rated goodue tohigh YOY density and
somegrowthinto Size Class lat the former anthcreased retention of yearlings after a mild wiratier
both sites

In the Soquel drainage in 2BJonly 1 site wasated fair or bettefSite 13a on the East Branch rated

fair) (Table 42). The ratingdess than faiwent from very poor4) to poor () to below averagelj.

And Site 16 in the SDSF went diy. the Aptos drainage in 26llower Aptos #3 had the highest

rating ofbelow averagéue to thenear absence gkarlingsand slow growing YOYAptos #4 was
ratedpoor, with itsabsence of yearlings and few YOY that were able to grow into Size Class Il due to
the lack of competition

The Corralitos suwatershed had the best overalings of the 4 watersheds samp(&eble 42).

Four of the 6 samplesites were ratethir due to retention of a few, large yearlings and older
steelhead; Corralito#3 and#9 and Brownsgt1l and#2. These same sites were rated fair in 2014 except
Brown #2improved. Corralitos #1 worsened in 2015 to a rating of poor due to the lack of retention of
large yearlings. Corralitos #8 was again rated below average with very few yearlings present.
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Table 41. Rating of Steelhead Rearing Habitat For Small, Central Coastal Streams.*
(From Smith 1982.)

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

Below Average - 4to8 " n "

Fair - 8to16 ! ! "
Good - 16to 32 ! ! !

Very Good - 32to 64 " " "

Excellent - 64 ormore " " "

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

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

=T he average standard length for srsated fish was calculated for each site. If the average was
lessthan 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.
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Table 42. 2015 Sampling Sites Rated by Potential Smolt-Sized Juvenile Steelhead Density (=>75 mm SL) and
Average Size in Standard Length Compared to 2014, with Physical Habitat Change Since 2014 Conditions.

2014 Potential 2014 Smolt 2015 Potential 2015 Smolt Physical Habitat
Smolt Density Rating Smolt Density Rating Change by
Site (per 100 ft)/_ Avg (With Size (per 100 ft){ Avg (With Size Reach/Site Since
Pot. Smolt Size SL Factored In) Pot. Smolt Size SL Factored In) 2014
Low. San Lorenzo #0a 6.2/ 108 mm Fair 4.8/ 83 mm Poor +
Low. San Lorenzo #1 1.8/ 125 mm Poor 4.4/95mm Below Average +
Low. San Lorenzo #2 2.4/ 98 mm Poor 3.590mm Poor +
Low. San Lorenzo #4 4.4/ 89 mm Below Average 2.6/ 80mm Very Poor -
Mid. San Lorenzo #6 1.4/ 80 mm Very Poor 0.5 75mm Very Poor +
Mid. San Lorenzo #3 1.4/ 92 mm Very Poor 0/0mm Very Poor +
Mid. San Lorenzo #9 0.6/ 92 mm Very Poor 1.3/83mm Very Poor +
Up. San Lorenzo #10 None Very Poor 1.4/ 82 mm Very Poor +
Up. San Lorenzo #11 1.6/ 112 mm Poor 5.8 98 mm Below Average +
Up.San Loren #12a (res. rt) Not Sampled 6.8 97 mm Below Average NA
Zayante #13a 2.4/ 89 mm Poor 2.1/ 86 mm Very Poor + (Cover)
Zayante #13c 3.7/ 81 mm Very Poor 44.7 87 mm Good + (Cover)
Zayante #13d 22.1/ 93 mm Good 8.3 97mm Fair + (Cover)
Lompico #13e 6.7/ 94 mm Below Average 6.8/ 93 mm Below Average NA
Zayante #13i Not Sampled Not Sampled 7.4/ 112 mm Fair NA
Bean #14a Not Sampled Not Sampled 1.4/ 90 mm Very Poor NA
Bean #14b 2.8/101 mm Poor 11.5/104mm Good +
Bean #14c Dry Dry Dry Dry Dry
Fall #15a 2.7/ 103 mm Below Average 6.0/ 99 mm Below Average +
Fall #15b 7.3/ 103 mm Fair 6.7/ 95mm Below Average +
Newell #16 3.1/109 mm Below Average 2.0/ 86 mm Very Poor -
Boulder #17a 3.8/91 mm Poor 1.00 106 mm Poor +
Boulder #17b 13.0/ 90 mm Fair 5.7/88 mm Poor -
Bear #18a 0.7/116 mm Poor 1.0/ 76 mm Very Poor +
Branciforte #21b 7.3/98 mm Below Average 6.8/ 103mm Fair -
Branciforte #21c (res. Rt) 13.3/103 mm Good 6.2/ 115 mm Fair -
Soquel #1 0.7/102 mm Very Poor 2.4/ 101mm Poor -
Soquel #4 4.2/ 98 mm Below Average 0.9 79 mm Very Poor -
Soquel #10 2.8/ 89 mm Poor 0.5 76 mm Very Poor +
Soquel #12 2.8/ 95 mm Poor 2.982mm Very Poor -
East Branch Soquel #13a 4.3/ 100 mm Below Average 9.7/ 91 mm Fair -
East Branch Soquel #16 Dry Dry Dry Dry Dry
West Branch Soquel #19 2.4/92 mm Poor 4.4/101mm Below Average -
West Branch Soquel #21 4.7/ 87 mm Poor 1.6/ 92 mm Very Poor -
Aptos #3 4.7/ 117 mm Fair 3.5112mm Below Average +
Aptos #4 4.7/ 95 mm Below Average 1.9109mm Poor -
Corralitos #1 8.3/ 97 mm Fair 5.00 85mm Poor -
Corralitos #3 12.1/ 95 mm Fair 4.0/ 126mm Fair +
Corralitos #8 6.1/ 97 mm Below Average 2.2/ 105mm Below Average -
Corralitos #9 8.3 94 mm Fair 5.0/ 108 mm Fair +
Shingle Mill #1 4.2/ 97 mm Below Average Not Sampled Not Sampled NA
Shingle Mill #3 5.2/ 84 mm Below Average Not Sampled Not Sampled NA
Browns #1 6.6/ 106 mm Fair 4.8 126 mm Fair +
Browns #2 7.2/ 92 mm Below Average 5.4/ 106 mm Fair +
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Table43. Summary of Sampl i n g5 b&edorePotdtzat Smaoltcpized Steelhea®? 0 06 —2 0 1
Densities and Sizes.

Year Very Poor Poor Below Average 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(+ 1dry) 6 9 10 6 0
2009 (n=37) | 2(+ 1dry) 4 11 13 6 1
2010 (n=39) 0 1 9 16 12 1
2011 (n=37) 1 2 7 18 8 1
2012 (n=38) | 2(+ 1dry) 1 6 9 17 3
2013 (n=38) | 5(+ 1 dry) 6 10 9 7 1
2014 (n=39) | 6 (+ 2dry) 10 13 8 2 0
2015 (n=40) | 13 (+ 2 dry) 7 9 9 2 0

R-14. Statistical Analysis of Annual Difference in Juvenile Steelhead Densities

The trend in fistdensities between 28 and 2A5 was analyzed by using a pairetést Snedecor

and Cochran 1967; Sokal and Rohlf 1995; Elzinga et al. 2001). Comparisons were made for total
density, age class densities and size class dendited,(AC1, AC2, SC2). Theaired ttest is among

the most powerful of statistical tests, where the difference in mean density (labeled "mean difference"
in the analysis) is tested. This test was possible becauserttparediata were taken at the same sites
between yearwith corsistent average habitat conditions between years, as opposaandoenizing
each year. The null hypothesis for the test was that amoograplaredites, the sitdy-site

difference between years 2Dand 2@5 was zero. The nerandom nature of the imal choice of sites
was necessary for practical reasons and does not violate the statistical assumptions of 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 oelate with the initial choice of sites. So, the mean difference is-a non
biased sample.

The null hypothesis was that the difference in mean density was &anapling esults from 205

were compared to 2@, such that a positive difference indicated tha densities in 2B were larger

than in 2@4 on average. A{value of 0.05 meant that there was only a 5% probability that the
difference between densities was zero and a 95% probability that it was not zetled fest was

used, meaning that andrease or a decrease was tested for. The confidence limits tell us the limits of
where the true mean difference was. The 95% confidence interval indicated that there was a 95%
probability that the true mean difference was between these limits. If thetseificluded zero, then it
could not be ruled out that there was no difference betwekhaz@ 2a5 densities. The 95%

confidence limits are standard and-agtue of < 0.05asconsidered significant.

With 20 comparable sites in the San Loremzainsem and tributarieshe mean differencen densities of
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none of the size classes or age classes were signifledole ¢4). However, when comparing the 9
mainstem sites separately, the positive mean differences (increased site densities) for DY and
juveniles combined wedatisticallysignificant(Table 45). In the mainstem San LorenZ&ife 12 was
excluded from the analysis because it was judgeed &b least partiallynhabitedby resident rainbow

trout. In the tributaries, Branciforte Siglc was excluded as having resident rainbow trout. Branciforte
21a2 was not sampled in 2015, and Zayante 13i and Bean 14a were newly added and incomparable.
With 6 comparable sites in the Soquel watershiegljncrease in YO¥itedensiteswasstatistially
significant(Table 46). With only 2comparable sites in Aptos watershea statistical tests were made.
With 5 comparable sites in the Corralitos suitershedstatistical significance was found in the decrease
in Size Class Il and Il densitieand increases in YOY and total densifi€able 47).

Table 44. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All
Replicated Sampling Sites in the SAN LORENZO Watershed (2015 to 2014; n=20).

Statistic s.c.2 a.c.1-YOY a.c.2 All Sizes
Mean difference 1.14 5.66 -1.65 3.71
Df 19 19 19 19
Std Error 2.27 5.41 1.04 6.17
t Stat -3.61 1.05 -1.59 0.60
P-value (2-tail) 0.621 0.309 0.129 0.556
95% CL (lower) -3.61 -5.67 -3.83 -9.22
95% CL (upper) 5.89 16.98 0.53 16.63

Table 45. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All
Replicated MAINSTEM SAMPLING SITES ONLY In the SAN LORENZO Watershed (2015 to 2014; n=9).

Statistic s.c.2 a.c. 1-YOY a.c.2 All Sizes
Mean difference 0.50 8.36 0.40 8.63
Df 8 8 8 8
Std Error 0.69 1.11 0.53 1.53
t Stat 0.73 7.51 0.75 5.65
P-value (2-tail) 0.486[ __ 0.0001] 0.473 0.0005
95% CL (lower) -1.08 5.79 -0.83 5.11
95% CL (upper) 2.08 10.92 1.63 12.16

Table 46. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All
Replicated Sampling Sites in the SOQUEL Watershed (2015 to 2014; n=6).

Statistic s.c.2 a.c.1-YOY a.c.2 All Sizes
Mean difference -0.35 13.00 -1.80 11.33
Df 5 5 5 5
Std Error 1.30 4.96 0.75 5.18
t Stat -0.27 2.62 -2.39 2.19
P-value (2-tail) 0799  0.047 0.062 0.081
95% CL (lower) -3.70 0.26 -3.73 -1.99
95% CL (upper) 3.00 25.74 0.13 24.66
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Table 47. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class at All Repeated
Sampling Sites in the CORRALITOS Sub-Watershed (2015 to 2014; n=5).

Statistic s.c. 2 a.c.1-YOY a.c. 2 All Sizes
Mean difference -3.66 15.00 -0.72 15.02
Df 4 4 4 4
Std Error 1.16 5.40 0.534 491
t Stat -3.16 2.89 -1.35 3.06
P-value (2-tail) 0.034 0.045 0.249| 0.038
95% CL (lower) -6.88 0.60 -2.20 1.37
95% CL (upper) -0.44 30.60 0.76 28.67

R14.Adult Trapping Results at t5Pantirg&écorasn Da mo s

2015 PLANTING LOC

Site Inven Weight Size Length  Length Release
fish/
Date Origin BY tory (Ibs) Ib (In.) (mm) Mark Location
AD-
3/10/2015 Big Creek 2014 3,540 625.4 5.66 7.89 200.35 100  San Lorenzo River
Highland
Hatchery Park
AD-
3/12/2015 Big Creek 2014 3,540 625.4 5.66 7.89 200.35 100 San Lorenzo River
Hatchery Lomond St Bridge
AD-
3/16/2015 Big Creek 2014 3,730 659.0 5.66 7.89 200.35 100 San Lorenzo River
Highland
Hatchery Park
AD-
3/18/2015 Big Creek 2014 5,197 785.0 6.62 7.49 190.16 100  San Lorenzo River
Hatchery Henry Cowell Park
AD-
3/23/2015 Big Creek 2014 1,125 169.9 6.62 7.49 190.16 100  San Lorenzo River
Paradise
Hatchery Park
Powder AD-
3/25/2015 Mill 2014 4,401 607.0 7.25 7.26 184.48 100 San Lorenzo River
Tank Powder Mill Cr/
SLR
confluence
TotaldAvg. 21,533 3,471.9 6.20
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Table 48. Adult Steelhead Trapping Data from the San Lorenzo River With Adult Return Estimates.
(Trapping totals ARE NOT estimates of steelhead runs for the year. Trapping is sporadic and not all fish use
the fish ladder.)

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 Estimate from
1981 Mainstem Juve -
niles only
1994-95 6 Jan - 311 (After  Felton Diversion (5)
21 Mar (48 of drought) Monterey Bay 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 Felton) 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
in  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 - Felton Diversio n
12 Mar 14 Coho Dam
2004-05 12 Dec 371 Steelhead SLV High School - Felton Diversion
29 Jan 18 Coho Dam
2005- 06 17 Jan - 247 Steelhead SLV High School - Felton Diversion
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24 Mar 2 Coho Dam
2006-07 15Feb - 21 Feb 54 Steelhead SLV High School
2007-08 05 Feb - 15Feb 78 Steelhead SLV High School
2008 - 09 18 Feb - 27 Mar 145 Steelhead SLV High School
(20 days) 1 Coho
2009-10 2 -11 Mar 53 Steelhead SLV High School -
2010-11 20 Jan - 16 Mar 55 Steelhead MBST Project -
(19 days) 1 Coho
2011-12 15 Mar -5 Apr 174 Steelhead MBST Project
(21 days)
2012-13 3 Dec -1Apr 341 Steelhead MBST Project
(46 days mostly 1 Coho
Dec and Jan)
2014- 15 No trapping.

- Felton Div. Dam
- Felton Diversion
- Felton Diversion

Felton Diversion
Felton Diversion Dam
- Felton Diversion Dam

- Felton Diversion Dam

(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

D-1. Causal Factors for Below Averadgensities ofY QY in All Watersheds

Although we have no estimates of adult returns for the 4 watersheds that were sampled, it would appear
that there were insufficient adult steelhead retarnssufficient passage flows to provide spawning
access

Four factors may explain the much belaverage YOY densities at most sites in all 4 watersheds
sampledThe first factor may have been low adult returns to all 4 watersBedsrof the las®© years

have been on the dry side, including 200@15, which has resulted in slower juvenile growdtes

leading to smaller smolt populations and size of smolts entering thdBagumulative effect of

multiple dry yeardas likely reduced survival to adulthood and adult retdmagping data from Scott
Creek indicatea slight increase iadult retuns in winter 204-2015, where adulsteelhea@scapement
estimates i n whawer 219 529351262 1D B1B02167150 and86, respectively
(Joseph Kiernan, NOAA Fisheries personal communication). The adult coho escapement for water
year 2015 was 163, resulting fr@,000 coho salmon hatchery smolts released in 2018total
201415 adult steelhead count on the Carmel River at San Clemente Dam was 7, including two in
December, zero in Januariirée in February, two in March, and zero in ApExcluding the 2013
2014 winter, when the river did not reach the ocean, this was the lowest adult count sinéeld®91.
estimates at San Diereldtd 222 412,0% 15452 470 240 0 &hd 71
respectively Chaney, 2015). San Clemente Daimas now been dismantle8lo, adult steelhead estimates
will no longer beavailablefrom the old fishcounter on the damns f i sADIDS®NM chmara was
installed in theCarmel River in théower valley on January 12, 2016 count the latest winter
steelhead rurData are currently being reviewed and preliminary results will be reported once
available. No adult fish have been observed at the Los Padres Dam fish ladder through E@b6uary
despite adequate passage stormflows, indicating that the engineered channel through the former San
Clemente Dam and reservoir footprint may be impassable to adult steelhead

A second factor contributing to low YOY densities in the San LoramzeerSoquel and Corralitos
watershedsvas likely that adult steelhead spawnaugessvas restricted to narrow windows of time in
2015. This was indicated by sporadic distribution of YOY in the San Lorenzo system in FallR2guiee (
2). During the 20142015wet season, most storms occurred in December prior to the main steelhead
spawning season. Early stormflows benefitted coho adult migration, éygiisearlier than steelhead
migration. Only 2 short migration windows occurred after December, which wenelgd by a modest
5-10daystormperiodin earlyFebruary and a small storm in early ApRidure 36a). There were near
averagdo above average YOY densities at sitethimlarger tributariegayante and Bean creefexcept
upper Bean 14c went dwith high YOY density present beforehardl Kittleson, pers. comm.)), and
YOQY densities increasad 20150ver 2014 at mainstem sitd$owever few adult steelhead apparently
reactedupper mainstem Site 12a, upper Fall Site 15b, Newell 16 and middieifBremn21h judging by
the very low YOY densities therd his may have been a result of poor access and/or few adults returning.
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In the Soquel drainagedult access wagpparenthadequate to the mainstem and lower Branch sites, and
YOY densities wer@ear or above averagemabst mainstem and lower Branch siegure 6).

However, pper West Branch Site 21 (above Girl Scout Falls 1) had low YOY densities, and upper East
Branch Site 16 went dry.

In the Aptos system, the continued below average ¥énsity in 20% atthe 2 Aptos Creek sitg¢Bigure

10) is attributable tdow spawning effort by a potentially small adult steelhead population. YOY densities
were very lowboth Aptos sites in 2015 Aptos lagoorwas not sampled in 2015 because CDFW staff
planned to sample it. However, this did not occur.

Sporadic spawning ohaapparentlgmall adult populatiowith limited accessvas also observed in the
Corralitos subwvatershedgain in 2015 as in 201where below average YOY densities were foursl at

of 6 sites(Figure 14). Adults successfully accessed the Corralitos Creek fish ladder because YOY were
present above, albeit at below average densities. The highest YOY density occurred below the fish ladde

Several partial passage impediments likelyabae factors in either preventing slowingadult steelhead
passagén the San Lorenzo drainagehese low flow impediments may significantly inhibit coho

recovery if not addressed, because entire year classes may be weakened if adult access to the watershe
largely prevented when early winter storms are lacking. The cold water refuges requitdebfeearing

are located in the upper mainstem and tributaries of the upper watershed, where access must be insured
At least 6 impediments that will impede adult salmonid passage during mild winters were present in the
lower and middle mainstem San Lore (Alley et al. 2004). They included the Rincon riffle, Four Rock
boul der field (partially modified), the Huckl e
Dam between the Erwin Way bridg&dlgy et al. 2004). At least 6 potentially signifant impediments

during mild winters weréundin the upper mainstem above the Boulder Creek conflugtitéeson

2015a). They included the flashboard dam abutment upstream of the Brimblecom Road Bridge, the
collapsed flashboard dam abutment above thgCreek confluence, the concrete sill downstream of

the Either Way Bridge, the San Lorenzo Woods remnant dam abutment just upstream of the Fern Drive
Bridge, the Highway 9 culvert apron in Waterman Gap and the Waterman Gap road ford.

The low YOY densgies in the upper mainstem San Lorenzo above the Boulder Creek confluence since
2006 leads one to believe that a passage impediment periodically develops after especially wet years,
perhaps logs collecting samnant flashboardamabutmentsSimilarly lov YOY densities occurred at

this site in 1998, which was a very wet winter. It appears that YOY densities have been lower after milder
winters since 1998. The near absence of YOY at the Bear Creek site in 2013 and 2014 indicates that the
flashboard dam alment on lower Bear Creek near Lanktree Bridge is a significant passage impediment
when logs collect at.it

The salmonid population at thaver Waterman Gap Site &2appearetb consist of someesident
rainbow trout, with its high proportion of larger, older fish. The concrete apron below the culvert crossing
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of Highway 9 was likely a significant passage impediment. In 2014, the road ford upstream of Highway 9
but below Site 12b may also haveehean additional passage impediment, with water flowing underneath
the concrete ford. After downstream passage impediments are identified that apparently restrict access t«
Reaches 10 and 11 are removed, we recommend that the Highway 9 apron be mauaifiex/éoadult
salmonid passage, and then the concrete ford be sealed up.

On Branciforte Creek, the one mlteng concrete flood control channel at its mouth was likely a passage
impediment in winter/spring 2@12015 with suchlimited stormflowsafter Deember(Figure 36a and

38b). Thevery low YOY density of 2. ¥OY/ 100 ft at Branciforte 21 during fall sampling indicated

thatvery fewsteelhead successfultigcessed Branciforte Creek aphwned above the flood control
channelnd the remnant Santa Ceity diversion danin 2015. However the Branciforte 212 site

between the flood control channel and the remnant dam abutment was not sampled to tease out access
problems between the two impedimelkish captured at the upper Site 21c were likely residenbow

trout, based on tHew YOY fish densityanda populationdominated byarger fish in 201B2015. In

2012, a dam was removed downstream of Site 21c that may improve steelhead access to this site in wet
years.Otherimportantpassage impedimerdsiring mild winteron Branciforte Creelncluded the

logjam at De Laveaga Park, the Santa Vida ford, the Happy Valley dam remnant #1, a collapsed bridge
and the Casa de Montgomery rock dakgt{eson 2015b).

Theincreased¥OY densityat the Bear Creesite in2015indicated that the flashboard dam abutment on
lower Bear Creek near Lanktree BridgaspassableAdult spawning redds were also observed in upper
Bear Creek during the 202015 winter . Jankovitz, CDFW fish biologist, pers. comm.).

In the Soquel drainage, the primary passage impediments were Girl Scout Falls | and 1l on the West
Branch. Limited adult access occurred above Girl Scout Fagjaih in 20% asin 2014 as indicated by
low YOY densities measured below Girl Scout Falls Ie ®uspect that Girl Scout Fallshks beem
complete barrier to adult passagenost yearsthough no samplinigasoccurred above that faksnce

2006

Adult steelhead passage from the Bay to the monitored reaches of Corralitos and Browns creeks may
have been restricted ecembe(3 storms between 70 and 350 cfs at Freedordpa 5-10 day period

in earlyFebruarywhen stormflow reached as much as 500 cfs at Freg@fogures 42a-b). YOY

densities were higher in 2015 than 2014 (statisticadjgificant) indicating better access in 2015 but

not good acces¥.0Y densities were below average at 5 of 6 sites in Zi#6(e 14). However,

YOY densitiesncreased at the uppermost sites in each tributary, indicating that adults were able to
negotiaé both dams, the baffled box culvert at the beginning of Reach 5 on Corralitos and bedrock
cascade in Reach 7 on Corralitos.

A third factor contributing to low YOY densities may have been insuffiewamter/spring baseflow for
much spawning success agabd egg incubatiomesulting in poor egg survival during rapid decline in
streamflow after storms passed (streamflow i”khhe3 0 cf s r an g eonthé SaBliognzd r e e
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and in the 6115 cfs range atformickoftBddaiaieAp rMill | ag
incubation periodFigures 36b; 39b). Between stormflows, streamflows declined to near summertime
levels.Water percolation through spawning gravels to oxygenate eggs and remove metabolic wastes
would have been much reduceduwttslow baseflows. Pool taduts have the best quality spawning

gravel and fastest percolation rates just before their hydraulic breaks. But under the low streamflows in
2015, these areas were too shallow for spawning, and adult steelhead likely nrtivedufpstream into

the pools beyond the breaks to find sufficient depth in which to spawn. However, most pools in the Santa
Cruz Mountains have a high sand component, and the spawning fish resort to spawning in more sandy
substrate further upstream of tyraulic break under these low flow conditiodsSmith pers.

observation in 1988). Also, the high sand component in the spawning gravels would further impede

water percolation and oxygenation of eggs.

A fourth factor contributing to low YOY densities may have been reduced habitat quality resulting from
reduced streamflow, shallower depth, reduced escape cover and less food for YOY stawsitign of
many where spawning was successful but competamhigherTheaveragedneanmonthly
ssreamfl ow for Mayil Se panceSogued watersheds waresgeed®dowestlinor e n z
the past @ years since 199F{gure 45). The preponderance of small YOY (except where their density
was very low) Tables 18b, 23b and 27b) and small, Size Class Il yearlings throughousésvo
watershed(Table 42) indicated slow growth rate in 28IFurthermore, Corralitos Creek was still
recovering from the Summit fire of 2008 that caused high sedimentation to @srf2déek over the
20092010 winter, mostly downstream of Eureka Guldhbitat in Reaches 5 anch@d worseneth
2015since 2012 with regard to shallower pools and less pool cdabig 16a), with still highly
sedimented conditiorend poor rearing habitathis contributed to poor YOY survival, along with

very low baseflows upstream of Rider Creek confluence.

Higherthan predroughtwater temperatusancreased food requiremeriits steelheadh 2015. Metabolic

rate was elevatedhen less food was available in drift at slower velocities than if baseflow was tigher.
2015, baseflow started out in spring higher than in 2014 but fell to near or below 2014 levels by the end @
the dry period. Air temperature during the dry period@i5 showed spiked periods of higher

temperature than in 2012015 watertemperature monitoring in San Lorenzo tributaries (Boulder, Fall

and Zayante creeks) and in the mainstem San Lorenzo downstream of Clear and Fall creek confluences
indicated thatsumer water temperatures were 271 3eCandar me
warmer at most mainstem sites in August 2015 compared to Augus¥eitti 4elatively low baseflows,

habitat typing data ifell 2015 indicated aeducedroportion of riffe habitat per streatengthand
reducedsurface area in riffles for insect production due to narrow stream channels associated with lower
baseflow, further redirng food supplyfor steelhead

D-2. Causal Factors for Below Average Size Class Il and 11l Densities in Each Watershed

San Lorenzo Watershed
The below average densities of larger juveniles at all sites in thedodeniddlemainstem downstream
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of Kings Creek Figure 4) resulted partiallyrom retention of few yearlings being recruited from a small
YOY age class in 2@1 as had been the case the previous 2014 droughapeadespite a mild winter
that would have improved overwinter survividb yearlings were captured at Mainstem Siges405 or

8, and densities at Sites 1, 2 and 9 were less than 1 fish per\Ma fimited turbidity in the spring due
to lack of stormflow, feeding efficiency was likely high and some young yearlings may have grown
sufficiently to immigrate early. But low sodo-smolt sized steelhead densitie$ower mainstem sites
(below Zayarg Creek)n fall were primarily due to below average YOY densitirdfew YOY reaching
Size Class I(Figure 17a). Slow growth of YOY resulted from relatively low baseflows, the second

| owest average for MayTl Sepigue #4) Eortheimiddiela@d ugperar s 0
mainstenbelow Kings Creekthere werdelow averag&ize Class Il fish because there weetow
average densities pfvenile steelhead present YOY reaching Size Class Il and very low densities of
yearlings.

Low densites of Size Class Il steelhead at many tributary @tigsire 4), as was the case in 2014,
resulted from poor rearing habitaeated byow-flow droughtconditions low retention of yearlingat
some sitesind/or few YOY the previous year for yearlirggruitmentThe neafaverageor higher than
average Size Class Il densities at some steelhead\@es{em Site 11, Bean 14b, and FallI'esulted
from moderaté&’OY densities in 204.to recruit yearlingsretention olsomeyearlingsand, in the caseaf
Bean 14b, a portion of YOY reaching Size Class Il (13%) in the early summer when baseflows were
higher(Table 42; Figure 17a). The yearlings present at Faba may have filtered down from upstream
of the fish ladder where YOY densities were relatively high the previous year inT2@&l4dery much
above average Size Class Il density at Zayante 13c resulted primarily from good escape cover, high YOY
densitiesand good growth of a high proportion of them into Size Class Il at this sunny si20T5fize
Class Il density in Lompico Credikely resulted from very low steelhead densjta@owingthe few

YQY to just reach Size Class Il.

Soquel Watershed

Thebelowaveragealensities oSize Class Il and ljuveniles atll sites in the Soquel drainaggain in

2015 as irk013and 2014 Table 30b; Figure 8) were due td.) typical poor survival/retention of
yearlingseither because they were flushed out despite low winter stormflows or grew sufficiently in low
turbidity water in spring to smolt earlgnd 3 noYOY grew into Size Class Ht upper mainstem sité®

and 12 or lower East Branch Sitedi®e to reduced fml from low baseflow and relatively high YOY

density and competitiofirigure 18a), unlike wetter yearkke 2010 and 201gFigure 18a-b). The
averaged mean monthly streamf | ovasthEsecondoMestinitht®e pt e
past B years resulting in reduced riffle area and low insect drift for f@eigure 45).

Aptos Watershed

Below averagelensities of larger juveniléis Aptos sitesn 2015 resulted fromvery low juvenile
steelhead densities, YOY and yearlifiggures 10 and 11). Yearlings were undetected at Aptos #4.
Habitat was available but fish were absent.
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Corralitos Sub-Watershed

The below averaggensities of larger juver$ a6 of 6 sites(Figure 16) resulted fromow densitieof
YOY (Figure 14), almost noY¥QY reaching Size Class (Figure 20a), and low densities of yearlings and
older steelhead after very low YOY densities in 2@igyre 15).

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

As in the watersheds we sample@015, YOY densities wergvell below average at all sampling sites in
ScottCreek(Figure 49; from Smith 2015), and the average YOY density for all sites combined was the
lowest since monitoring began in 19&8gure 52; from Smith 2015). YOY densities wre below

average at 7 of 8 Gazos sites, but all were near avéimyeq 48; from Smith 2015). The average YOY
density for all sites combined in Gazos Creek in 2015 increased to 2012 levels but was still considerably
l ess than dur i ngFigurh®; frindBngh2218).0The apemgeiYOdensity for all
sites combined in Waddell Cregicreased slightly in 2015 from its lowest point in 2Q&iyure 52;

from Smith 2015). The overall downward trend in YOY densities (which mirrors a trerdtai

density) in Scott, Waddell and Gazos credkgire 52) is consistent with the overall downward trend
in total juvenile densities in San Lorenzo mainstem sites and tributary sites, averaged separately
(Figures 21 and 23).

In 2015,yearlingjuvenile densitiesverenearaverager above averagat 6 of 8 stes inGazosCreek

and7 of 11 sites in Scott Creeffigures 50 and 51; data fromSmith 2015). Near or aboveaverage

survival of yearlings after a mild winter wascontrast tgooor survival/retention of yearlings the 4
watersheds we sampled, except for 3 of the 7 sites in the Soquel dr&igages(3, 7, 11 and 15).

However, yearling densities in Soquel Creek were generally less than in Gazos or ScotThezeks.
general dawnward trend in yearling densities since 1994 in Gazos to 2007 and in Scott and Waddell to
2011has shown up and down fluctuation in Gazos since 2007 and slight increases in Scott and Wadde
since 2011Kigure 53). Yearling densities in these streams veithw growth rate potential are most
comparable to soeto-smolt densities in the San Lorenkintil a slightupswingin yearling densities

in 2015 tributary siteshere hd been an overall downward trendSan Loreao mainstem sites and
tributary sites, averaged separatdlying the 2012014 periodFigures 22, 24). In contrastan
upswingoccurred in Scotih 2011:2014andin Waddell in2011 2015(Figure 53). Soonto-smolt

densities have fluctuated at the Soquedastr sites, with them at a low point in ZqFigure 26). The

same is true for Aptos and Corralitos stream skegufes 28 and 32).

D-4. Data Gaps

Annual monitoring of steelhead needs to continue through drought pariddeyond to assess the

extent of population recovenr decline The level of fish monitoring and habitat analyséeds to be
restored to 2000 levet® that accurate indices of juvenile and adult steelhead population sizes were
possible In 2000 in tke San Lorenzo River drainage, the mainstem was sampled at 16 sites (13 reach
segments habitat typed), and 9 tributaries were sampled at 20 sites (20 reach segments habitat typed
At that time,more accuratendices of juvenile and adudteelheaghopulaton sizes were possiblBy
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2009 2012, sampling was reduced to less than half that of 2000 and 2001, while habitattgping
reduced to less than 1832009 and even more so in 20P013. Accurate ppulation indicesvere

not possible afte2001in the Sa Lorenzo watershed or after 2005 in the Soquel water$ieatly

upper mainstem and upper tributary sites were discontifgetiinately, the Waterman Gap Site 12 b
as added in 2012, and a new Branciforte Site 21c has been @dalednera and Kingseeksare no
longer sampled. While site densit@®valuable, the relative contributions m&instenreaches and
tributaries taotal juvenile population sizarelost when only site densities are reported, rather than the
total productionof the reaches th#lhe sites represerithe relative importance of mainstem reaches
compared to tributaries in production of large juveniles is lost when only site densities are considered.
In 2014and 2015reach indices for soeto-smolt juvenile densities were calculaiadhe San

Lorenzo, Soquel and Corralitos watersheda(h5,2014 and 2010. Reach indices were totaled for
each watershed. In this way we could evaluate the relative importance of each reach with its length
factored in. We could compare indices for a wesr (2010) and dry yesf2014and 2015.

Calculation of anndex of adult returngs the most meaningful way to compare the valuth@annual
juvenile population because it weighs the juveniles according to size categories atepsizgent
oceansuwival rates. Although the index may not precisely predict actual adult numbers, it reflects
relativejuvenile contributionto adult returndetween reaches and between years

Fish and habitat monitoring in Soquel Creek should be restored to 2004 ¢ewbtainh an accurate
estimate of juvenile steelhead population s&mnpling in Soquel Creek wesduced from 19 sites

(14 reaches) in 2004 to 15 sites (14 reaches) in 2005 to 6 sites (6 reaches) imc2&@Eed to 8 sites
(8 reaches) in 20092 0 dndreduced to 7 sites in 201&fter 2005 annual estimation of juvenile
steelhead population size and calculation of adult indices from juvenile population sizeiceased
Soquel Creelor the first time since 1994. This is a significant loss in monitanf@ymation 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 habitat typed in the past to assess
habitat qualityNo reaches were habitafped in the watershed in 201&8nd 2mainstem reaches (1
mile) and 2 Branch reaches (1 mile) were habitat typed in. Ekfunately, 4 reaches were habitat
typed in 2012.

Instream wood inventories shouwdntinueto other reache$Vith the change in Cotyymanagement
guidelines for large instream wood, incidence of large instream wood should be annually monitored.
The wood survey completed in 2002 on Soquel Cradley( 2003c) could be repeated periodically for
comparison purposeBive reachsegmentamag 3 watersheds were inventoried for wood in 2010

Three reaches have been inventoried each year since in the various wat&wstedso previously
inventoried reaches for comparison after large stormflows would be informative as to the rate of wood
reauitment.

There is a shortage of streamflow data on the San Lorenzo River mainstem and tributaries. More
stream gages should be established and maintained in the watershed to better correlate streamflow w
habitat conditions and fish densities and ttedeinsufficient streamflow. Mainstem locations for
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additionalgages would include Waterman Gap, above and below the Boulder Creek confluence on the
mainstem. Tributaries that need better gaging include Zayante Creek (above and below the Bean Cre
confluence), Bean Creek (below Lockhart Gulch and just below the Mackenzie Creek conflBalice)
Creek above the water diversiand Boulder Creek (near the mouth)gage was established in Fall

Creek above the SLVWD diversion point in 20b8)ergages wereestablished iBoulder Creek

below Foreman confluence and Zayante Creek above Lompico confine2@®4.As part of a

monitoring program funded by the SLVWD, additional streamflow measurements were taken in the
mainstem near the mouths of Boulder, Cl€&at|] and Bull creeks and in Boulder, Lompico and

Zayante creeks.

There is no stream gage in the Aptos watershed. It would be beneficial to have stream gages on lowel
Valencia Creek and Aptos Creakovethe lagoon. Any future management of Aptos Lagoonld

benefit from 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 et3¥nville diversions 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 Corralitosreeks. Then streamflow above and below the diversions could be monitstegam

gaging proves prohibitively expensive, streamflow should be annually measured-Mayidnd mid
September at the proposed gage locations in Valencia, Aptos, Corralitos and Eemiss In

addition, it would be enlightening to measure streamflow downstoéaine Rider Creek confluence

with Corralitos Creek, downstream of the Eureka Gulch confluence with Corralitos Creek and
upstream of the Eureka Gulch confluence.
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Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2015 Compared |
Average Density. (Averages based on up to 18 years of data since 1997).
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Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2015 Compared to the
Average Density. (Averages based on up to 18 years of data since 1997).
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Figure 2. Youngf-the-Year Steelhead Site Densities in the San Lorenzo River in 2015 Compge
to Average Density. (Averages based on up to 18 years of data.)
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Figure 2a. Young-of-the-Year Steelhead Site Densities in the San Lorenzo River in 2015 Compared
to Average Density. (Averages based on up to 18 years of data.)
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Figure 3. Yearling and Older Steelhead Site Densities in the San Lorenzo River in 2015 Compa
Average Density. (Averages based on up to 18 years of data.)
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Figure 3. Yearling and Older Steelhead Site Densities in the San Lorenzo River in 2015 Compared

to Average Density. (Averages based on up to 18 years of data.)
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Figure 4. Size Class Il and Ill Steelhead Site Densities in the San Lorenzo River in 2015 Compi
Average Density. (Averages based up to 18 years of data.)
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Figure 4. Size Class Il and 111 Steelhead Site Densities in the San Lorenzo River in 2015 Compared
to Average Density. (Averages based on up to 18 years of data.)
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Figure 5. Total Juvenile Steelhead Site Densities in Soquel Creek in 2015 Compared to

the 19-Year Average (15th year at West Branch #19).
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Figure 6. Youngf-the-Year Steelhead Site Densities in Soquel Creek in 2015 Compared to the
Year Average (15th year for West Branch #19; 12th year for West Branch #21.)
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Figure 6. Young-of-the-Year Steelhead Site Densities in Soquel Creek in 2015 Compared to the 18-
Year Average (15th year for West Branch #19.)
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Figure 7. Yearling and Older Steelhead Site Densities in Soquel Creek in 2015 Compared to Average D¢
(Averages based on 19 years of data. (15th year for West Branch Site 19; 12th year for West Branch Sit
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Figure 7. Yearling and Older Steelhead Site Densities in Soquel Creek in 2015
Compared to Average Density. (Averages based on 19 years of data.
(15th year for West Branch Site 19).
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Figure 8. Size Class Il and Il Steelhead Site Densties in Soquel Creek in 2015 Compared-to 1
Year Average (15 th year for West Branch #19; 12th year for West Branch #21.).
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Figure 8. Size Class Il and 111 Steelhead Site Densities in Soquel Creek in 2015
Compared to the 19-Year Average (15th year for West Branch #19.)
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Figure 9. Total Juvenile Steelhead Site Densities in Aptos Creek Watershed in 2(
with a 11-Year Average for Aptos Creek (1981; 205 5).
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Figure 9. Total Juvenile Steelhead Site Densities in Aptos Creek in 2015,
with an 11-Year Average (1981; 2006-2015).
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Figure 10. Youngf-the-Year Steelhead Site Densties in Aptos Creek Watershed in 20:
with a 11-Year Average in Aptos Creek (1981; 2€08L5).
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Figure 10. Young-of-the-Year Steelhead Site Densities in Aptos Creek in 2015,
with a 11-Year Average (1981; 2006-2015).
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Figure 11. Yearling and Older Juvenile Steelhead Site Densities in Aptos Creek Watershed in .
with a 11-Year Average for Aptos Creek (1981; 2B 5).
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Figure 11. Yearling and Older Juvenile Steelhead Site Densities in Aptos Creek in 2015,
with a 11-Year Average (1981; 2006-2015).
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Figure 12. Size Class Il and Il Steelhead Site Densities in Aptos and Valencia C
in 2015, with a 11Year Average in Aptos Creek (1981; 2€08L5).
14
12.4

R e /.
S | i - —
ﬁ E ]I.O.l /
L R — . = B
@ 8.7 - !
c . -— |
© 1 1
(] 8 L i e 1 .
2 ! | =——gm=?(015 Density
9] | |
7 | ' | == Average Density
R R e e e e e e e e
) | |
C 1 1
@© | 1
o | |
8 4935 o de
@ | |
Q | |
N |
() 1.9 !

2 o - oonneennn oo nnenn e T

0 : ‘

Aptos #3 Aptos #4 Valencia #2 Valencia #3

Sampling Site
Figure 12. Size Class Il and 111 Steelhead Site Densities in Aptos Creek
in 2015, with a 11-Year Average (1981; 2006-2015).
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Figure 13. Total Juvenile Steelhead Site Densities in Corralitos and Browns Creeks in 2015, v
12-Year Average (1981; 1994; 202615).
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Figure 13. Total Juvenile Steelhead Site Densities in Corralitos, Shingle Mill and Browns Creeks in

2015, with a 12-Year Average (1981; 1994; 2006-2015).
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Figure 14. Youngf-the-Year Steelhead Site Densities in Corralitos and Browns Creeks in 20
with a 12-Year Average (1981; 1994; 20Q615).
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Figure 14. Young-of-the-Year Steelhead Site Densities in Corralitos and Browns Creeks in
2015, with a 12-Year Average (1981; 1994; 2006-2015).
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Figure 15. Yearling and Older Steelhead Site Densities in Corralitos and Browns Creeks in 201&
a 12Year Average (1981; 1994; 202615).
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Figure 15. Yearling and Older Steelhead Site Densities in Corralitos and Browns Creeks in 2015
with a 12-Year Average (1981; 1994; 2006-2015).
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Figure 16. Size Class Il and Il Steelhead Site Densities in Corralitos and Browns Creeks in 201!
a 12Year Average (1981; 1994; 20Q615).
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Figure 16. Size Class Il and 111 Steelhead Site Densities in Corralitos and Browns Creeks in 2015,
with a 12-Year Average (1981; 1994; 2006-2015).
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Figure 17a. Percent of Yourg-the-Year Steelhead in Size Class Il (=>75 mm SL) at San Lort
River Sites in 2011 and 2015.
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Figure 17a. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL) at San Lorenzo
River Sites in 2011 and 2015.
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Figure 17b. Percent of Yourgf-the-Year Steelhead in Size Class Il (=>75 mm SL) at San Lor:
River Sites in 2014 and 2015.
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Figure 17b. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL) at San Lorenzo

River Sites in 2014 and 2015.
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Figure 17c. Percent of Youraf-the-Year Steelhead in Size Class Il (=>75 mm SL) at San Lor¢
River Sites in 2009 and 2010.
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Figure 18a. Percent of Yourgj-the-Year Steelhead in Size Class Il (=>75 mm SL) at Soquel C
Sites in 2011 and 2015
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Figure 18a. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL) at
Soquel Creek Sites in 2011 and 2015.
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Figure 18b. Percent of Yourgf-the-Year Steelhead in Size Class Il (=>75 mm SL) at Soquel C
Sites in 2012 and 2013.
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Figure 18b. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL) at
Soquel Creek Sites in 2012 and 2013.
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Figure 18c. Percent of Youraj-the-Year Steelhead in Size Class Il (=>75 mm SL) at Soquel C
Sites in 2009 and 2010.
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Figure 19a. Percent of Youraf-the-Year Steelhead in Size Class Il (=>75 mm SL) at Aptos Ci
Sites in 2011 and 2015.
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Figure 19a. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL)
at Aptos Creek Sites in 2011 and 2015.
D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report

P. O. Box 200 +« Brookdal 80 Cal i f orDetailad ABabySisOAppendices A and B



Figure 19b. Percent of Yourgf-the-Year Steelhead in Size Class Il (=>75 mm SL) at Aptos Ci
Sites in 2012 and 2013.
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Figure 19b. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL)
at Aptos Creek Sites in 2012 and 2013.
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Figure 20a. Percent of Youraj-the-Year Steelhead in Size Class Il (=>75 mm SL) at Corral
Watershed Sites in 2011 and 2015.
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Figure 20a. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL)
at Corralitos Sub-Watershed Sites in 2011 and 2015.
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Figure 20b. Percent of Yourgf-the-Year Steelhead in Size Class Il (=>75 mm SL) at Corral
Watershed Sites in 2012 and 2013.
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Figure 20b. Percent of Young-of-the-Year Steelhead in Size Class Il (=>75 mm SL)
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Figure 20c. Percent of Youraj-the-Year Steelhead in Size Class Il (=>75 mm SL) at Corral
Watershed Sites in 2009 and 2010.
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Figure 21. Trend in Total Juvenile Steelhead Density at San Lorenzo Mainstem S

1997-2015.
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Figure 21. Trend in Total Juvenile Steelhead Density at San Lorenzo Mainstem Sites,
1997-2015.
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Figure 22. Trend in Size Class II/lll (=>75 mm SL) Juvenile Steelhead Density at San L«
Mainstem Sites, 1992015.
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Figure 22. Trend in Size Class I1/111 (=>75 mm SL) Juvenile Steelhead Density at
San Lorenzo Mainstem Sites, 1997-2015.
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Figure 23. Trend in Total Juvenile Steelhead Density at San Lorenzo Tributary S

1997-2015.
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Figure 23. Trend in Total Juvenile Steelhead Density at San Lorenzo Tributary Sites,
1997-2015.

D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
P. O. Box 200 +« Brookdal 87 Cal i f orDetailad ABabySisOAppendices A and B



50

45

40

35

30

Size Class Il/1ll Juvenile Density (fish/ 100

Figure 24a. Trend in Size Class Il/lll (=>75 mm SL) Juvenile Steelhead Density at San Lt
Tributary Sites, 1992015.
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Figure 24a. Trend in Size Class 11/111 (=>75 mm SL) Juvenile Steelhead Density at San Lorenzo
Tributary Sites, 1997-2015.
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Figure 24b. Trend in Size Class II/lll (=>75 mm SL) Juvenile Steelhead Density at San Lc
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Figure 24b. Trend in Size Class 11/111 (=>75 mm SL) Juvenile Steelhead Density at San Lorenzo
Mainstem and Tributary Sites with 5-Month Baseflow Average, 1997-2015.
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Figure 24c. Trend in Size Class Il/lll (=>75 mm SL) Juvenile Steelhead Density at San L:

Middle Mainstem Sites with BMonth Baseflow Average, 1992015.

100

(085989 210N2) Mojjweans

L 90
0
0
0

-} 70
6
|5
4
I 30

== 2-Site AverageMiddle Mainstem

== 5-Month Baseflow Average

00T /usl) Ausuaq ajlusAnC |11/11 sse|D azIs

Year

Figure 24c. Trend in Average Size Class 11/111 (=>75 mm SL) Juvenile Steelhead Density at San

Lorenzo Middle Mainstem Sites with 5-Month Baseflow Average, 1997-2015.
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Figure 25. Trend in Total Juvenile Steelhead Density at Soquel Creek Sites,
1997-2015.
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Figure 26a. Trend in Size Class II/lll (=>75 mm SL) Juvenile Steelhead Density at Soquel Cree

19972015.
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Figure 26a. Trend in Size Class 11/111 (=>75 mm SL) Juvenile Steelhead Density at Soquel Creek
Sites, 1997-2015.
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Figure 26b. Trend in Size Class Il/Ill (=>75 mm SL) Juvenile Steelhead Density at S
Creek Sites with Sonth Baseflow Average, 1992015.
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Figure 26b. Trend in Size Class 11/111 (=>75 mm SL) Juvenile Steelhead Density at Soquel Creek
Sites with 5-Month Baseflow Average, 1997-2015.
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Figure 27. Trend in Total Juvenile Steelhead Density in Aptos and Valencia Creek £
20062015
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Figure 27. Trend in Total Juvenile Steelhead Density in Aptos and Valencia Creek Sites, 2006-2015.
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Figure 28. Trend in Size Class II/lll Juveniles Steelhead Density at Aptos and Valencia Creek

2006-2015.
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Figure 28. Trend in Size Class 11/111 Juveniles Steelhead Density at Aptos and Valencia Creek Sites,
2006-2015.
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Figure 29. Trend by Year in Total Juveniles Steelhead Density at Corralitos and Browns Creek

Sites, 1981, 1994 and 2006-2015.
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Figure 31. Trend by Year in Size Class Il/lll Juveniles Steelhead Density at Corralitos Creek
20062015
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Figure 31. Trend by Year in Size Class I1/111 Juveniles Steelhead Density at Corralitos Creek Sites,
2006-2015.
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Figure 32. Trend by Year in Size Class Il/1ll Juveniles Steelhead Density at Corralitos, Brown
Shinglemill Creek Sites, 20915.
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Figure 32. Trend by Year in Size Class I1/111 Juveniles Steelhead Density at Corralitos,
Browns and Shinglemill Creek Sites, 2006-2015.
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Figure 33a. San Lorenzo River Reach Indices of &m@&molt Steelhead Abundance (Excluding
Branciforte Reaches), Comparing 2010 to 2015.
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Figure 33a. San Lorenzo River Reach Indices of Soon-to-Smolt Steelhead
Abundance, Comparing 2010 to 2015.
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Figure 33b. San Lorenzo River Reach Indices of $m@molt Steelhead Abundance (Excluding
Branciforte Reaches), Comparing 2014 to 2015.
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Figure 33b. San Lorenzo River Reach Indices of Soon-to-Smolt Steelhead
Abundance, Comparing 2014 to 2015.
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Figure 34a. Soquel Creek Reach Indices of Soe@molt Steelhead Abundance,
Comparing 2010 to 2015.
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Figure 34a. Soquel Creek Reach Indices of Soon-to-Smolt Steelhead
Abundance, Comparing 2010 to 2015.
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Figure 34b. Soquel Creek Reach Indices of Sloe8molt Steelhead Abundance,
Comparing-2014. 102015
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Figure 34b. Soquel Creek Reach Indices of Soon-to-Smolt Steelhead
Abundance, Comparing 2014 to 2015.
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Figure 35a. Corralitos Creek Reach Indices of StoeSmolt Steelhead Abundance,
900 Comparing 2010 (after Summit Fire) to 2015, Excluding Shinglemill Gulch.
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Figure 35a. Corralitos and Browns Creek Reach Indices of Soon-to-Smolt Steelhead
Abundance, Comparing 2010 to 2015.
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Figure 35b. Corralitos Creek Reach Indices of Sme8molt Steelhead Abundance,
Comparing 2014 (after Summit Fire) to 2015, Excluding Shinglemill Guich.
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Figure 35b. Corralitos and Browns Creek Reach Indices of Soon-to-Smolt Steelhead
Abundance, Comparing 2014 to 2015.
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Figure 36a. The 2015 Discharge Flow of Record for the USGS Gage on the San Lorenzo
River at Big Trees.
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Figure 36b. The 2015 Mean Daily Discharge Flow of Record with Median Statistic for
the USGS Gage On the San Lorenzo River at Big Trees.
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Figure 37a. The 2014 Discharge for the USGS Gage on the San Lorenzo River at Big Trees.
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Figure 37b. The 2014 Mean Daily Flow of Record and Median Statistic for the
USGS Gage on the San Lorenzo River at Big Trees.
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Figure 38a. TheMa r ¢ h — M4 pischargebf Record for the USGS Gage On the
San Lorenzo River at Big Trees.
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Figure 38b. The Ma r ¢ h — Ma RischargedbfRecord for the USGS Gage On the
San Lorenzo River at Big Trees.
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Figure 39a. The 2015 Discharge at the USGS Gage on Soquel Creek at Soquel Village.
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Figure 39b. The 2015 Discharge to 31 May at the USGS Gage on Soquel Creek at Soquel Village.
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Figure 39c. The 2015 Daily Mean and Median Flow at the USGS Gage on
Soquel Creek at Soquel Village.

= USGS

USGS 11160000 SOQUEL C A SOQUEL CA

684 .80

184,88

18,08

1.84

DAILY Discharge, cubic feet per second

H - Hﬁ R R R R R R R R R R R RERRR_"iiiiiiiiiiiiiiii>\BERBEE>BEBBBEE>EE>EBEEEEEE>EEEDEE>>>>>S>S>S>S>S>S>S>SSSSSS==——=—=—=——aaaaaaaaaaee
Oct Hov Dec Jan Feb Har Apr Hay Jun Jul Aug Sep
2014 20814 2814 2815 20815 2815 2815 2015 2815 2815 2815 2815

Hedian daily statistic {64 years) == Feriod of approved data
— Daily nmean discharge

D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
P. O. Box 200 +« Brookdal 213 Cal i f o rDetailad ABabySisOAppendices A and B



Figure 40a. The 2014 Discharge at the USGS Gage on Soquel Creek at Soquel Village.
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Figure 40b. The 2014 Daily Mean and Median Flow at the USGS Gage on
Soquel Creek at Soquel Village.
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Figure4la. TheMa r ¢ h — Ma Rischargebf Record for the USGS Gage on
Soquel Creek at Soquel Village.
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Figure 41b. The Ma r ¢ h — Ma RischargebfRecord for the USGS Gage on
Soquel Creek at Soquel Village.
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Figure 42a. The 2015 Discharge at the USGS Gage on Corralitos Creek at Freedom.
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Figure 42b. The 2015 Daily Mean and Median Flow at the USGS Gage on Corralitos Creek
at Freedom.
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Figure 42c. The Ma r ¢ h —2P1& Rischarge at the USGS Gage on
Corralitos Creek at Freedom.
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Figure 43a. The 2014 Discharge at the USGS Gage on Corralitos Creek at Freedom.
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Figure 43b. The 2014 Daily Mean and Median Flow at the USGS Gage on Corralitos Creek
at Freedom.
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Figure 44. The Ma r ¢ h —2M4 Rischarge of Record for the USGS Gage on
Corralitos Creek at Freedom.
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Figure 45. Averaged Mean Monthly Streamflow for May—September in the San Lorenzo and
Soquel Watersheds, 1997-2015.
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Figure 48. Younof-the-Year Steelhead Site Densities in Gazos Creek in 2015 Compare

Multi-Year Averages. (Data from Smith (2015).)
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Figure 48. Young-of-Year Steelhead Site Densities in Gazos Creek in 2015 Compared to

Multi-Year Averages to 2010.
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Figure 49. Younof-the-Year Steelhead Site Densities in Scott Creek in 2015 Comparec
Multi-Year Averages. (Data from Smith (2015).)
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Figure 49. Young-of-the-Year Steelhead Site Densities in Scott Creek in 2015
Compared to Multi-Year Averages to 2010.
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Figure 50. Yearling and Older Site Densities in Gazos Creek in 2015 Compared Y ddulti
Averages. (Data from Smith (2015).)
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Figure 50. Yearling and Older Site Densities in Gazos Creek in 2015
Compared to Multi-Year Averages to 2010.
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Yearling and Older Steelhead Density (fish/ 100

Figure 51. Yearling and Older Steelhead Site Densities in Scott Creek in 2015 Compar:

Multi-Year Averages. (Data from Smith (2015).)
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Figure 51. Yearling and Older Steelhead Site Densities in Scott Creek in 2015

Compared to Multi-Year Averages to 2010.
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Figure 52. Averages for Youwod-the-Year Steelhead Site Densities in Scott, Waddell an
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Figure 52. Averages for Young-of-the-Year Steelhead Site Densities in Scott, Waddell and
Gazos Creelbs, 1988-201
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Figure 53. Averages for Yearling and Older Steelhead Site Densities in Scott, Waddell and C
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Figure 53. Averages for Yearling and Older Steelhead Site Densities in Scott, Waddell and Gazos
Creeks, 51988-201
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Figure 54. Trend in Averaged Maximum and Mean Riffle Depth in Reach 2 of the Lower Mains
San Lorenzo River, 2000 and 2afI¥15. (Segment changed in 2011.)
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Figure 54. Trend in Averaged Maximum and Mean Riffle Depth in Reach 2 of the Lower Mainstem
San Lorenzo River, 2000 and 2007-2015.

D.W. ALLEY & Associates 2015 Santa Cruz County Fishery Report
P. O. Box 200 +« Brookdal 231 Cal i f orDetailad ABabySisOAppendices A and B



Figure 55. Trend in Escape Cover Index for Reach 2 Riffles in the Lower Mainstem San Lo
River, 19992000 and 2002015. (Segment changed in 2011.)
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Figure 55. Trend in Escape Cover Index for Reach 2 Riffles in the Lower Mainstem San Lorenzo
River, 1999-2000 and 2007-2015.
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Figure 56. Trend in Averaged Maximum and Mean Pool Depth
Reach 13d of Zayante Creek.
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Figure 56. Trend in Averaged Maximum and Mean Pool Depth in Reach 13d
of Zayante Creek.
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Figure 57. Trend in Pool Escape Cover Index for Zayante Creek Reacl
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Figure 57. Trend in Pool Escape Cover Index for Zayante Creek Reach 13d.
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APPENDIX A. Watershed Maps.
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Figure 1. Santa Cruz County Watersheds.
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Figure 3. Soquel Creek Watershed.
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Figure 4. Lower Soquel Creek (Reaches 1-8 on Mainstem).
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Flgu re 5. Upper Soquel Creek Watershed (East and West Branches; Reach 9a below habltat-
typed segment and Reach 12a were dry in 2014 and 2015).
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Figure 6. Aptos Creek Watershed (Aptos Lagoon and Valencia not sampled in 2015).
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Figure 7. Upper Corralitos Creek Sub-Watershed of the Pajaro River Watershed
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APPENDIX C. Hydrographsfrom San Lorenzo, Soquel and Corralitos Watersheds
(Included electronically in a separate PDF file.)
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