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1.0 Executive Summary

Stratified random sampling was conducted in 4 to 14 study sites encompassing 46 to 308 sampling
units distributed throughout the Ventura River Basin over a seven year period-g.

Abundance oD. mykissvas estimated using dive counts and elecsbihg under the Method of
Bounded Counts protocols in pools, flatwaters, and riffles in most years to produce overall
abundance estimates at study site and basin segment spatial scales according to fish size class (fry at
<10cm and juvenile+ &10cm). Aundance estimates displayed significant spatial and temporal
variation, with consistently highest abundance and densities (#/1)@fthe upper segment above
Matilija Dam (resident rainbow trout only) and in the middle segment between Robles Diversion
Dam and Matilija Dam (mixture of resident and anadrom@usnykiss Maximum estimated

densities of 37 O. mykisgry/100 ft* and 22 juvenile+/100 ft, were routinely observed in the upper
North Fork and lower North Fork Matilija Creek study sites, nétfo or near zero densities in the
lowermost Ventura River study sites. Densities of fry were consistently highest in riffle habitats and
lowest in pool habitats (by factors of5X), whereas juvenile®. mykissvere more evenly

distributed among habitatyipes.

Annual variation was also substantial, with positive (but statisticallygignificant) trends in

abundance oD. mykissn all three segments. Maximum abundance occurred in 2012, with 2,137

captured or observe®. mykisproducing a total estimatd abundance of 24,134 fish in the Ventura

River Basin (excluding San Antonio Creek). Total abundance was less than 15,000 fish in most other
years, with a minimum estimate of 12,271 fish in 2007. The high annual variability in abundance of
O.mykissryé I & NBFt SOGSR Ay / oxdQa SEOSSRAYI mMTmE: AYy
f 2SN aldGAftA2r / NBS] aiddzRé aAiGST 6A0GK /| o+ dQa 2 @8
and San Antonio Creek study sites. In comparison, variation in artwadance in most tributary

and headwater study sites was less with C.V.s for both size classes typically between 30% and 70%.
Further assessment of the annual abundance data suggested that a minimuftOofears would

be necessary to detect an annual degse in abundance of 10% per year in the headwater and

tributary study sites, whereas 1% years of sampling may be required to detect a comparable

decline in the lower mainstem reaches. Longer time series would be required to detect declines in
abundarce using a pool only or a representative reach sampling design (compared to the habitat

stratified design used here), or to detect a 10% annual increase in abundance.

Habitat data was collected in 2006, 2007, 2011, and 2012 to evaluate the relationsivipeine

study site Hbitat Quitability Index (HSI¥cores produced by an existing USFWS HSI model (Raleigh et
al. 1984) and observed densities®@f mykiss Linear regression showed statistically significant
relationships with best fit for the norcompens#ory model option and worst fit using the equal
components option. Despite the positive relationship, poor separation between study sites
supporting low densities dd. mykissvith sites that were consistently absent ©f mykisslong

with a relatively narrow range of calculated HSI scores led to the development of an alternative
habitat model, termed the Southern Steelhead HSI model (or, SS HSI). New habitat variables and
new model formulations produced a model with generally better fil@ wider range in calculated

HSI scores. Although overall fit was improved and the model appeared appropriate to the Ventura
River Basin, the model has not been validated elsewhere and several of the HSI variables were highly
gualitative in nature andtwould be assessed with actual data prior to application in future studies.

Ventura Steelhead Assessment 3/31/15 1 Normandeau Associates, Inc.



VENTURAM ATILIJABASINSTEELHEAASSESSMENT HANALREPORT

2.0 Introduction

The Ventura River Basin is a large southern California watershed that historically provided abundant
habitat for the now endangered southern steelhe@hgorhynchumykisg (Moore 198(Q. Ocean
migrant steelhead are reported to have utilized the mainstem Ventura River, as well as the principal
subbasins including the Coyote Crdsalsin, the San Antonio Cre8&sin, the lower North Fork

Matilija CreekBasin, and the pper Matilija CreelBasin(NMFS 200} The amount of habitat

available to anadromous steelhead for spawning and rearing declined ovefdilowingthe

construction of water supply facilities, such as Matilija Dam in 1947 (blocking access to the upper
Matilija Basin), Casitas Dam in 1957 (blocking access to the CoyoteEas#rk and Robles

Diversion Dam in 1958, which until recently blocked access to the upper portion of the Ventura
River and the lower North Fork Matilija Creek. In 2004, a new fistage facility was constructed

in Robles Diversion Dam, which gives access to several miles of important spawning and rearing
habitat (TRPA 2004), arsets the stage for the restoration of upper Matilija Creek. Matilija Dam

was constructed for the purpos#f supplying water storage and flood control, but reservoir
sedimentation and construction of newer projects has reduced the necessity of the dam, and efforts
are currently underway to restore access to the upper MatBgain through removal of Matilija

Dam (NMFS 2007

Apparent declines in steelhead populations throughout southern California waters led to the federal
fAaGAY3 2F aGSStEKSIR Ia aSyRIy3aSNBESY (Fadgralmdppt  F 2 N
Register 1997). The California Depantef Fish &WVildlife (CDWV) identified the Vetura River

basin as a highriority watershed having important ecological effects on the health of the Southern

California Steelhead ESU. Consequently, this studyangelyfunded by CDW® through the

Califania Steelhead Restoration Grant Prograhmpugh thesponsorshipf Surfrider Foundation

with supplemental funding frorthe Ventura County Watershed Protection District d&atagonia,

Inc.,with the following principal goals:

i to assess thannual abundance and spatdiktribution of O. mykisgboth
anadromous and resident forms) in the Ventura RBasin and

1 to test thevalidity ofHabitat Suitability Index (HSI) mod& assess
habitat quality for southern Californi@. mykiss

ThepublishedHSImodelfor rainbow trout / steelhead consists of five components with 18 variables
(Raleigh et al. 1984)The HSI model was chosen to assess habitat quality because the model utilizes
a wide range of habitat variables that are summarized mgingle quantitative value (the HSI

score), which can be easily and consistently compared among streams. The rainbow trout /
steelhead HSI model incorporates several variables that are particularly import@ntirykiss
populations in the southern porn of their range, such as water temperature, pool habitat
characteristics, and riparian coveraggn alternative modefthe Southern Steelhead HSIas
subsequently developed using sipecific habitat data in 2012 to encompass additional variables
thought to be important to steelheath southern California Basins.

Although this report summarizes data from all 7 study years, additional details can be found in
previous reports (TRPA 2003, 2004, 2007, 2008, 2009, R@tthandeaw2011, 2012), most of
which are available online atww.matilijadam.org

Ventura Steelhead Assessment 3/31/15 2 Normandeau Associates, Inc.
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3.0 Study Area

The Ventura Basin drains a watershed of approximately 238afnivhich about 25% is above

Matilija Dam and not currently accessible to anadromsteglhead (Figure )1 Below Matilija Dam,
steelhead have access to the entire 16 miles of mainstem Ventura River, except during the summer
and fall months of most years when six miles of channel below Robles Diversion Dam goes dry. At
the bottom of the dy reach immediately upstream of San Antonio Creek, upwelling groundwater
produces a consistent source of cooler water that provides over summering rearing habitat in the
mainstem Ventura River for fry, juvenile and adult (residéhtjnykiss In most years). mykissre

found in the mainstem downstream to the confluence of Coyoteek Normandeaw012), but the

fish community in the lower six miles of mainstem to the terminal lagoon is dominated by arroyo
chub Gila orcutt) and sticklebdc (Gasterosteus aculeatysboth native species, and common carp
(Cyprinus carpip an exotic specigg§RPA 2007, 200Bpormandeau 201).

A large homeless community inhabits the lowermost three miles of the Ventura River floodplain,
which results in sigificant impacts to water quality and to aquatic and riparian habitats.
Streamflows in the lower mainstem are augmented by a release of about two cfs of tertiary treated
wastewater from a treatment facility 5% miles above the lagoon. The Ventura Rgaoriiaopen

to the Pacific Ocean following winter and spring storm eventsyiay beclosed off by a sand berm
during the summer and fall monthDuring drought years, the lagoon may remain closed (or closed
at low tide) throughout most of thgear (CMVID 2013). The lagoon has been highly altered by the
crossing of highway and railway bridges, ardp armored bank along the east shoreline, and inputs
of poor water quality from upstream sources.

San Antonio Creek is the only known tributary to the lowainstem Ventura River that supports
significant spawning and rearing habitat for steelhead, although in some yrasof the seven

mile anadromous reach become intermittent during summer andnfalhths (Figure 1). Coyote
Creek is dammed to form Lakmsitas 2% miles upstream of the Ventura River confluence, but the
lower channel is largely unsuitable for spawning or rearin@.ofiykiss(Capelli 1997)A second

major spawning and rearing tributary for steelhead is the lower North Fork Matilija Crdégh
merges with the mainstem Matilija Creek to form the Ventura Riverlzalémile below Matilija

Dam. The Lower North Fork contains about four miles of habitat accessiudieitonigrant
steelheadup to acurrently impassable barrier located at@ad crossing within the U.S. Forest

{ SNIBAOSQa TanHGduiNIRPA2RM)S In addition to steelhead, resident rainbow trout
have been observed spawning throughout the lower North Fork Matilija Creek (TRPA 2003).

Hot springs and mineral seepee relatively common in the lower North Fork and in the mainstem
near Matilija Dam (both aredsistoricallysupporied commerciaimineral bath resorts), and during
periods of extended low flows (e.g., dry water years) the instream substrate becomes ewqcrust
with tufa mineral deposits that can cement gravels and reduce spawrahgat (Minear 200R The
tufa encrustation also appears to exert negative effects on invertebrate prey abundance.

Above Matilija Dam, which blocks passage by steelhead, Mditi¢ek exhibits alternating reaches

of perennial and intermittent (in summer and fall) flows for 6% miles, at which point the mainstem
enters a narrow canyon where surface flows are persistent for another two miles to a series of high
(1550 ft) waterfals (Figure 1 cover image Residen©. mykissare common in the upper canyon
below thel5 ftfalls, and in the lower mainstem in the vicinity of Murietta Cregkcording to
reportslarge trout as well as largemouth baddlicropterus salmoidgsandsunfish Lepomis spp,

Ventura Steelhead Assessment 3/31/15 3 Normandeau Associates, Inc.



VENTURAM ATILIJABASINSTEELHEABSSESSMENT HNALREPORT

inhabit MatilijaReservoir and all three species are found in the lower reaches of mainstem Matilija
Creek when surface flows are present.

WGSB4 119°06.000

34°34.000' N

Lower North Fork Matilij

34°30.000' N

z
g
8
&
%
ks

34°18,000' N 34920.000° N 34°22.000' N
34%24.000' N

34°18.000' N

34°16.000° N

24916.000° N
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Figurel. Watershed map showing subasins, barriers to upstram migration (red triangles), water
temperature datalogger locations (yellow circles), and landscape features.
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The three principal tributaries to the Matilija Creek study area are Murietta Creek, the upper North
Fork Matilija Creek, and Old Man Crg€kqre 1). Old Man Creek was described as having marginal
habitat forO. mykis§ TRPA 2003), however Murietta Creek and the upper North Fork contain
suitable habitat and both harbor streamesident trout. The upper North Fork and associated
tributary provices approximately five miles of potential steelhead habitat, given passage beyond
Matilija Dam, however the upper North Fork and the mainstem Matilija Creek both exhibit
significant tufa mineralization of substrate, particularly during dry years and imiittent reaches.

In contrast, Murietta Creek appeared relatively free of tufa deposits, but alternating reaches of
flowing and dry channels and the presence of several boulder cascades likely restricts potential
steelhead habitat to approximately 1% nsleAdditional details regarding the geology, hydrology,
and landuse characteristics of the Ventura Basin are detailgdardneEntrix (2012

4.0 Methods

4.1 Study Design & Stratifications

The instream habitat and fish population characteristicsdescribed on the basis of a hierarchical
framework of design stratifications according to basin segment, stream reach, study site, and
habitat type. The basic sampling units are individual habitat units of a given habitat type.

4.1.1 Basin Segments

The\BYy (1 dzZNF WA GSNI . | AAYy 61 & LI NI AadcasgiyliyR Ay 2 G§KNBS
anadromous steelhead and the continuum of river channel characteristics. The lower segment

whichhas beeristoricallyaccessible to steelhead (given adequate surfacedjosxtends

upstream from the Ventura River Lagoon to Robles Diversion.';[DapfproximatéL River Mile (RM

14.6, and is mostly characterized as a low gradient, unconfalkediialvalley stream with significant
anthropogenidnfluence (Figur®). Althoughthe lower segment contains several tributaries

(Cafiada Larga, Coyote Creek, and San Antonio Creek), only San Antonio Creek is known to contain
significant spawning and rearing habitat for steelhead.

The middle segmer(Figure 3)ncludesthe remaining 15 miles oiVentura River above Robles
Diversion Damonehalf mile of Matilija Creeketween the North Fork confluenc®¢ 16.3) and
Matilija Dam (RM 16.9gand four miles ofhe Lower North Fork Matilija CreekAccess to this
segmentby steelheadvaseffectively blocked followingonstruction of the diversion dam in 1958
but was restored after installation of a new fish ladd®2004 Alsq access uphe lower North Fork
has been intermittent due to persistent landslidasthe OjaiQuarrynear theVentura River
confluence, and also perhaps duepoblicconstruction oflargeswim dams immediately above the
qguarry (TRPA 2008 This middle segment has intermediate characteridticthe lower and upper
segments, bumostO. mykisspawning habitatri this segment occurs in tHewer North Fork
Matilija Creek, which isimilarto the mountainous and more pristintgabitat in theupper segment.

The uppersegment (Figure 3% entirely above Matilijja Dam, and displays a wide continuum of
open, alluvihchannels in the lowest reaches to high gradient, confialed densely vegetated
channels in headwater reache$he mainstem Matilija Creek above Matilija Reservoir extends just
over eight miles to the first definite barrier to upstream migration (altbuesident trout are

River Mile designations are approximate due to shifting channels in alluvial mainstem reaches
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Figure2. Map of lower segment showing study site locations and landscape features.
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