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657 cfs was the largest flow peak of water year 2013. The
flow value that causes floodplain inundation varies site by
site, but if 300 cfs causes inundation, then the duration
would be approximately 3 hours. For lower habitat areas
inundated by 100 cfs, that duration would be
approximately 15 hours for this storm.

Figure 3-9. Peak flow hydrograph: SanVicente Creek, water year 2013

However because San Vicente is a small and steep watershed,
flood durations last only for short periods, so many complex
habitat features may best be viewed as short-term high-flow
refuge unless they are well connected to the creek at low flow.

Floodplain-to-Creek Connedlivity Findings

» QOverall, the degree of floodplain connectiviry does not
seem to be closely associated with specific reaches below
Mitl Creek; the good and marginal sites occurred only
in reaches 2 and 4, although more sites would need w
be surveyed to make that a general conclusion. Also, we
do not expect that notable floodplains would be present
above Mill Creek, in both the San Vicente mainstem and
Mill Creek, because of the steep canyon morphology.

» Floodplain connectivity seems to vary quite locally. Some
well-connected locations only last for approximately
100 feet or less longitudinally, and can also transition
quickly from poorly connected to marginally connected.
We did not observe long longitudinal stretches of well-
connected floodplain, although we did observe long
fongitudinal stretches of poorly-connected floodplain.
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» Over time, with less human disturbance, we expect
floodplain connectivity to gradually (or with occa-
sional large changes during the largest flows) improve
site by site as wood jams and floods erode creck banks
and form new floodplains. This process can be acceler-
ated with restoration projects that lower loodplains (or
raise the creek bed) and increase channel complexity.

» We found a small number of complex floodplain and
complex habitar features. Complex floodplains and chan-
nels provide more high-flow refuge for fish, as well as more
trapping capacity for large wood and sorted patches of
sediment. Complex features that connect to the creek or
are lower than the rest of the floodplain would have longer
periods of inundation and would be more beneficial o fish.
Straregically adding large wood {or wood structures) can
improve and maintain complex habitar features by focus-
ing high-velocity storm fow to locally scour sediment.



FINDINGS

A. Alchough the degree of sediment sources in San
Vicente Creek are low relative to other Santa Cruz
Mountain streams, on-geing and planned road-
drainage improvements should provide additional
reductions of fine sediment to salmonid habitats.

B. Because the quarry appears to function as a sink for
upper watershed coarse sediment, and because dynam-
ics of sediment moving through bedrock tunnels in
and near the quarry is poorly underseood, additional
study may be required to better understand sediment
dynamics through the quarry, such as repeat surveys
of sediment deposits in the quarry, or paired bedload
measurements above and below the quarry tunnel over
a range of events. However, access to these locations is
difficult and may be infeasible during wet conditions.

C. There is potendal to reduce fine sediment in the creek sys-
tern by repairing, stabilizing, and revegetating some of fine
sediment sources identified in this study. Steep and remote

terrain in may be the most limiting factor for implement-
ing channel restoration or mitigation measures. Alterna-
tively, fine sediment can be address through more passive
approaches. This may include restoration elements in
downstream reaches that encourage overbank deposition.

D. Introduction of instream wood in Reach 2 seems to
be trapping and storing gravel-sized sediment, but
the cumularive and leng-term effects of introduced
wood on reducing fines to downstream reaches is
unknown. This approach of adding large wood could
be expanded to a larger-scale pilot study to evaluate
its effect on reducing fine sediment to the stream.

E. Gravels comprised a range between 15 percent and 46
percent of riffles in San Vicente Creek, which may be
considered low-to-moderate abundance for salmonids.
Gravel augmentation has been suggested as a possibility
for enhancing gravel abundance in San Vicente Creek;
however, our assessment cannot conclude whether such
efforts are feasible or needed. We suggest that a separate
study be undertaken to review the feasibility of gravel
augmentation for the lower reaches of San Vicente Creek.

F. Fines less than 8mm comprised between ten and 45
percent of 12 riffles examined ac part of this assess-
ment. Coho typically have lower rates of survivability
when riffles include 30 percent or more of fines. While
only two riffles exceeded 30 percent fines, the average
percent of fines approached 25 percent and suggests
that fines may be a limiting factor in salmonid spawn-
ing habitar. We suggest that a combined effort of fine
sediment source reductions and/or floodplain enhance-
ment are undertaken to minimize additional fines.

G. Measurements for embeddedness suggest San Vicente
Creek exhibits a moderate level of embeddedness (22
percent across all riffles), bur only slightly less chan

value considered as detrimental by the CDFW (25
percent). We recommend that efforts to reduce fine
sediment to San Vicente Creek should be sought
to maintain or improve substrate conditions.

H.Floodplain re-activation projects have potential in the
four reaches downstream of the Mill Creek confluence.
Within those reaches, locations need to be evaluated on
a site-specific basis because there is frequent variabilicy
over shore distance. Avoiding reach I may be desired due
to the potential for backwatering and resulting sedi-
mentation due to potential clogging of the Highway 1
tunnel during high flows (as occurred during 1998).

1. Because we did not find long stretches of well-connected
floodplains, restoration efforrs could focus on connect-
ing short sections of well-connected floodpiain that are
close 10 each other, This could be designed by crear-
ing low-elevation backwater channels instead of- ot in
addition to- lowering large swathes of floodplain.

J. Improving foodplain connectivity can be performed by

lowering the floodplain (such as by mechanical removal
of vegetation and soil), or by raising the channel bed of
the creek (such as by adding large wood that fully spans
the channel}. Locazions where the Hoodplain has mar-
ginal connectivity should be considered as candidates for
raising the bed of the channel with large wood (probably
limired to half che diameter of available wood). Projects
that use large wood that fully crosses the creek chan-

nel will also likely help retain gravel-sized sediment.

K. Because there are limited locations with good creek-
to-floodplain connectivity, natural areas of good
floodplain-to-creek connectivity (sites 3 and 7) should
be used as analogs for designing complex floodplain
re-activation projects. These sites have examples of
complex habitat features such as low floodplains, back-
water channels, undercut banks, and creek wood.
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OBJECTIVES

During a 2003 smolt outmigration study conducted in the
lower San Vicente Creek watershed (ESA, 2003}, over 1,000
coho salmon smolts were documented migrating to the ocean.
However, by the time RCD submitted a grant application for the
preparation of the San Vicente Creek Watershed Restoration Plan
Jor Salmonid Recovery in eatly 2011, coho salmon populations
throughout the Central California Coast (CCC} Evolutionarily
Significant Unit (ESU) of the species had plummerted and it was
unclear whether a selt-sustaining population of coho saimon
remained within the watershed. Consequently, RCD initially
proposed to conduct a2 comprehensive, life-stage based assess-
ment of coho salmon presence and distribution within the warer-
shed, including spawner surveys, juvenile distribution surveys,
and smolt ourmigration surveys. Shortly after grant application
submittal, however, both federal and State fisheries agencies
began to direct significant attention and resources toward coho
salmon extinction prevention and recovery in this small but
productive watershed, initiating a comprehensive broodstock
reintroduction and evaluation project, including extensive juve-
nile distribution and annual spawner surveys. As such, the goal
of the fisheries assessment shifted from an independent species
presence/absence assessment (o collaborative support of ongoing
NMES/NOAA and CDFW efforts.

The three main objectives of the fisheries assessment were to: a)
collect smolt outmigration data related to population size and
composition, while also collecting comparative data on survival
of different broodstock release life stages as part of long-term
research being conducted by NOAA’s Souchwest Fisheries Sci-
ence Center (SWFSC); (b) conduct spawner surveys to deter-
mine adult spawning locations and abundances; and (¢} conduct
juvenile distribution surveys to identify primary rearing reaches
and associated habitat elements within the warershed. To address
these objectives, CDFW stafl conducted spawner surveys during
the 2011/2012 and 2012/2013 spawning seasons; SWFSC seaff
began conducting frequent snorkel and electrofishing surveys

in 2011 in support of strategic releases of different life stages of
broodstock coho salmon; and RCD staff, in collaboration with
SWESC staff, conducred 2 smolt ourmigration study during the
spring of 2013. In additon, CDFW staff conducted a detailed
habitar typing effort in 2010.

‘The purpose of these assessments was to begin answering a num-
ber of questions regarding coho salmon and steelhead utilization
of the warershed, and to identify potential limiting factors to
salmonid survival and productivity. It should be noted, however,
thar assessments conducted under this grant project are part of
a larger long-term study, and answers to some of these questions
will not be available for some time.

» Where within the wartershed do aduit salmonids
spawn? Are suitable spawning sites limiting salmonid
populations? Do wild (i.e., non-broodstock) coho salmon
adules still return w spawn in San Vicente Creek?
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»  Where within the watershed do juvenile saimonids rear?
Are suitable rearing sites timiting salmonid populations?
Whar are the survival and productivity rates of differ-
ent life stages of broodstock coho salmon releases?

» Whar are the rates of juvenile-to-smolt sur-
vival in San Vicente Creek? What is the
condition of ourmigrating smolts?

This report summarizes the findings to date of these collabora-
tive efforts. In conjuncrion with che findings and recommenda-
tions of the hydrology, geomorphology, large woody debris,
and invasive species assessments conducted under this grant,
the findings of the various fisheries assessments represent our
current understanding of salmonid population and habirat con-
ditions in the San Vicere Creek watershed and will help guide
future habitar restoration and species recovery effors.

INTRODUCTION

San Vicente Creek is a small, third order coastal stream in
northern Santa Cruz County, California, supporting coho
salmon (Oncorhynchus kisutsch) and steethead (Oncorhynchus
mykiss). Its headwaters are located at an elevation of approxi-
mately 2,600 feet and its main stem flows for about 9.3 miles
before emptying into the Pacific Ocean just souch of the rown
of Davenporr. The 11.1 square mile watershed also inchides
1.3 miles of tribucary streams, the most significant of which is
Mill Creek (CDFG, 1998). San Vicente Creek does not have a
fagoon because the mouth of the creek was diverted through a
245-foot long manmade bedrock tunnel when railroad tracks
were constructed over the creek in 1906 (ESA, 2001) and the
presumably historic lagoon was filled in by the railroad grade.
Approximately 65 feet upstream of the bedrock bore, the creck
passes through a 142-foot long concrete box culvert underneath
Highway 1. Depending on tidal elevations, the creek exits the
tunnel either on the north side of San Vicente Beach or directly
into the Pacific Ocean. Due to the lack of a sandbar, adult coho
salmon and steethead migration into the watershed is never
blocked at the mouth of the creek. However, a defunct mining
tunnel at seream mile 3.4 of San Vicente creek presents a per-
manent barrier to fish migration and thus marks the upstream
extent of accessible main stem anadromous salmonid habitat,
Water diversion dams located at stream miles 0.5 and 0.75 on
Mill Creek prevent fish from utilizing the upper watershed of
that eriburary (CDFG, 1998). In addition to coho salmon and
steelhead, San Vicente Creek supports populations of prickly
sculpin (Cottus asper), coastrange sculpin (C. alenticns), and
threespine stickleback (Gasterostens aculeatns) (ESA, 2003). A
single occurrence of 2 non-native green sunfish (Zepomis cyanel-
fu5) has been documented within the watershed (ESA, 2003).

Mean annual rainfall in the watershed ranges from about 24
inches at the mouth to upwards of 60 inches in the headwaters
along Empire Grade (CDFG, 1998). The geology and precipica-
tion are such that San Vicente Creek sustains summer mini-
mum baseflows of about 1 cubic feet per second (cfs) in nearly
all years —a large flow by regional standards and a critically-



important actribute in restoring coho salmon and steelhead
populations (Stamm et al., 2008). The hydrology and geology
of the watershed are discussed in detail in chapters one and
two, respectively, of this report.

Although redwood forest dominates the watershed, the lower
reaches of the creek support a narrow riparian zone dominated
by alders (Alnus spp.) and willows (Salix spp.). Timber harvest-
ing, water diversions, and rural residential development occur
in the upper watershed. Open pit mining historically occurred
in the upper watershed, but was recently terminarted. Cartle
grazing and agriculvural water diverstons historically occurred
in the lower watershed but were gradually phased out over the
past decade.

History, Previous Studies or Projects

Salmonid Populations

The historic presence and abundance of salmonid populations
in San Vicente Creek are fairly well documented. A newspaper
article dating back ro 1866 placed San Vicente Creek at the top
of the county’s fisheries streams:

“The best [trout fishing] stream probably, is the San Bei-
cente [San Vicense], ten miles up the coast, a large creek
emptying into the sea. In this stream, trout bite as rapid
and as strong as in Eastern streams, and [are] even more
abundant and delicious. The largest trout caught (by
Mr. Begelow, the insurance agent), being over 22 inches
long and weighing about four pounds. In this stream

the largest average from ten to fifteen inches.” (Sentinel
1/13/1866)

In addition to steelhead trout, museum specimens of coho
salmon from San Vicente Creek dating back to 1893, prior to
the first known stocking of coho salmon south of San Fran-
cisco Bay, provide strong evidence thar the species historically
occurred in the watershed (Spence et al., 2011). However,
recreational and industrial pressures on these populations were
already significant at the time, as indicated by the following
reports:

“Messrs. Tom Dakan and Rob Dudley whipped the San
Vicente for trout Sunday with immense results. Eight hun-
dred and fifty is the record they are willing to make their
affidavit on, and all caught with a hook.” (Surf 6/2/1891)

“The San Vicente Creek, beloved of the angler and the
artist, has its mouth stopped by a vast dyke, and its throat
choked into a tunnel, a saloon on its border, and its bed
for miles denuded of the granite cobbles and sand beds.

A sawmill is swiftly cutting out the timber and dirt and
debris defile the pools and clog the riffles where lurked the
gamey trout.” (Sutf 2/02/1906)

In 1934, CDFW staff surveyed San Vicente Creek and noted
both the presence of steelhead and past steelhead stocking.
Natural propagation was said to be “good in normal years”
(DFG, 1953). A CDFW (DFG, 1953) report states, “...the
upper portion of this creek is a beautiful trout creek.”

Coho salmon occurrences in San Vicente Creek have been
documented a number of times over the past three decades,
including in 1981 by Harvey & Stanley Associates (1982},

in 1991 by McGinnis (1991), and in 1996 by CDFW (DFG,
1998}, Steelhead have consistently been documented in San
Vicente Creek throughout these and more recent survey efforts.
By the late 1990's, CDFW considered the San Vicente Creek
coho salmon population w be near extinction (DFG, 1998).
However, a smolt outmigrant study conducted for NMFS and
the Coast Dairies Land Company in the spring of 2003 cap-
tured over 1,000 coho salmon smolts and over 2,000 juvenile
steethead (ESA, 2003).

Subsequent randomized snorkel surveys, performed by SWESC
staff in 2008, observed a rotal of 188 juvenile coho salmon in
the watershed. While this is a relatively small number from

a population viability perspective, it represented the highest
coho salmon abundance of any sampled watershed south of San
Francisco Bay at that time (NMFS, 2012). San Vicente Creek
has been idenrified by NMEFS biologists as one of the highest
priority anadromous fishery crecks south of the Golden Garte
(Best, pers. comm.).

CDFW staff conducted spawning surveys in San Vicente Creek
{excluding Mill Creek) and other drainages in Santa Cruz and
San Mateo counties during the 2011-2012 spawning seasonl

to estimate regional escapement and general run timing
(Jankovitz, 2012). The surveys were conducted at 10 to 14 day
recurrence intervals and generally followed a protocol designed
for monitoring salmonids along the north coast of California
outlined by Gallagher and Knechde (20035). However, while the
protocol calls for surveys of randomly selected stream reaches,
mainstern San Vicente Creek was surveyed in its entirety due
to ease of access, short extent of anadromy, and the impor-
tance of the system to coho salmon recovery efforts. CDFW
staff observed a total of 22 live broodstock coho salmon {see
discussion of the broodstock program below), four broodstock
carcasses, two ocean return coho salmon of unknown hatchery
origin2, and 14 coho salmon redds between January 24 to
March 1, 2012 (Jankovitz, 2012), All observations were made
between the mouth of San Vicente Creek and the confluence of
Mill Creek, The rwo ocean return coho of unknown hatchery
origin were observed spawning in lower San Vicente Creek

on February 17, 2012 and the resulting redd was observed

and measured on February 28. This was the only pair of coho
known o have returned from sea and successfully spawned

in the entire Santa Cruz/San Mateo survey area3 during the

1 Spawning surveys were again conducted during the 2012-2013 spawning
season, but results were not available at the time of report preparation,

2 The two adult coho salmon had dlipped adipose fins, indicating they were
hatchery releases, but did not contain any fags identifying the hatchery from which
they were released (Jankovitz, 2012).

3 The survey area consisted of 21 randomly selected sampling reaches within
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season (Jankovitz, 2012}. Broodstock coho salmon constructed
an additional thirteen redds in San Vicente Creek during the
season. In addition, CDFW staff also identified a total of 55
steethead redds (Jankovitz, 2012).

Broodstock Program

Recognizing the impending threart of regional extirpation of
coho salmon south of San Francisco Bay, NOAA’s SW¥SC, in
collaboration with the non-profit Monterey Bay Salmon and
Trout Project (MBSTP), adopted a captive rearing strategy
(captive broodstock program) in 2001 to protect the genetic
legacy of southern coho salmon and provide future opportuni-
ties to reestablish cobo salmon in regional sereams from which
they have been extirpated. Unril 2011, broodstock raised by
the program were only released in Scott Creek, a costal stream
entering the Pacific Ocean approximately three miles north of
the mouth of San Vicente Creek. However, San Vicente Creek
has been identified by the inter-agency Priority Action Coho
Team (Recovery and Captive Rearing Technical Work Group) as
a high priority site for coho salmon reintroduction in the Santa
Cruz Mountains diversity stratum, and broodstock releases to
San Vicente Creek were initiated by SWFSC in 2011.

Consistent with the goals of the caprive broodstock program,
multiple life-stages of coho salmon have been released into San
Vicente Creek since 2011 (Table 4-1) and researchers at SWFSC
are conducting targeted experiments to quantify the relative suc-
cess of each release strategy (e.g,, release location, time of year,
and life-stage). Preliminary results of this effort indicate that
adult broodstock fish released into San Vicente Creek success-
fully spawned and produced offspring in both 2012 and 2013,
The subsequent planting of 4,000 and 6,000 unfed fry across
multiple release sites in April 2012 and March 2013, respectively,
has further augmented the juvenile (young-of-year) coho popula-
tion in the basin. The release of several hundred smolts in 2011
and April 2013 were aimed at increasing subsequent returns of
broodstock adults imprinted to San Vicente Creek and matured
in the ocean.

Table 4-1. Qutpianting of coho salmon from the NOAA captive brocdstock
program into SanVicente Creek, 2011-2013.

(year)
Life Stage 2011 2012 2013
Fry (unfed) 0 4,000 6,000
Parr 0 0 0
Smolt 300 0 497
Adult 0 27 19

11 coastat watersheds, as well as seven non-randomly selected reaches within two
coastal watersheds (San Vicente Creek and Gazos Creek) of San Mateo and Santa
Cruz counties. Specific sampiing locations are provided by lankovitz (2012).
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Habitat Quality

CDFW conducted comprehensive habitat inventories of San
Vicente Creek in 1996 (DFG, 1996) and 2010 (CDFW, 2013)
pursuant to standard methodologies presenced in the California
Salmonid Stream Habirar Restoration Manual (Flosi et al,, 1998).
The primary purpose of this type of habirat inventory is to pro-
vide a watershed or drainage-wide overview of existing habitat
availability and conditions, and to develop generalized recom-
mendations for potential habitat enhancement approaches. Due
w0 randomized subsampling used in the assessments, as well as
inherent sampler bias, these habitat inventories are generally
not used as a monitoring tool aimed at documenting fine scale
changes over time. However, a qualitative comparison of the
1996 and 2010 assessment results does provide valuable insighes
into potential basin-wide changes that may have occurred over
the 14-year period between the two assessments. This section
provides such a comparison. The reader is referred to the Cali-
Jornia Salmonid Stream Habitat Restoration Manual (Flosi et al.,
1998) for detailed descriptions of assessment methodology and
habitat parameters.

In 1996, broadly defined habitat types {i.e., Level II) in San
Vicente Creek occurred with a frequency of 43% pool units,
16% riffte units, 40% flarwater units, and 1% culvert units.

In 2010, the frequencies of Level 1T habitat type occurrences
were 36% pool units, 35% riffle units, 27% flatwater units,

2% culvert units. These results suggest the frequency of pool
units has decreased somewhat over 14 years, which is consistent
with anecdotal evidence from the assessment team over the
past decade. The large discrepancy between riffle and facwarer
units between the two assessments, however, is somewhat
surprising. It should be neted thar the correcr identification

of riffle and flacwater unics is subject to observer error to a
grearer extent than other habitat units. Higher stream Hows
and concomirant increases in stape can inundate some riffles to
the extent that they appear as flatwaters. In fact, the California
Salmonid Stream Habitat Restoration Manual indicates that run
habitars, the most common flatwater unit type, “[o]ften appear
as flooded riffles.” Streamflow during the 1996 assessment was
measured at approximartely 8 cubic feet per second (cfs) while
streamtlow during the 2010 assessment was 6 cfs. It is therefore
likely chart at least some habitat units identified as flatwater
during the 1996 assessment were identified as riffles during the
2010 assessment. Lastly, the discrepancy between culvert units
between the two assessments is minor and likely a reflection

of rounding effects. The assessment team is not aware of any
new culverts having been constructed in the lower San Vicente
Creek watershed during the past decade.

In 1996, fourteen individual Level IV habitat types were identi-
fied. Based on percent occurrence, the most frequent habitar
types were mid-channel pool units (28%), step runs (28%), and
low gradient riffles (129%). Based on percent total stream length,
step runs comprised 70%, mid-channel pools 10%, and runs
5% in 1996. In 2010, a roral of eighteen Level IV habitac types
were identified. The most frequent habitat types by percent



occurrence were low gradient rifffe units (19%), run units
(1990}, and mid-channel pool units (15%). Based on percent
total length, there were 21% run units, 18% low gradient riffle
unies, 16% high gradient riffle units. These results again sug-
gest an overall reduction in pool habitat units, both in terms
of frequency of occurrence and percent total stream length,
between 1996 and 2010.

A total of 70 individual pool unies were identified in 1996
under a random subsampling protocol (i.e., not all pools were
quantified}, with main channel pools being the most abundant
(64%) pool habitar unit type, comprising 69% of the toral
length of pools. The 2010 assessment included quantification
of ali pool units and identified a total of 123 individual pools,
with scour pools as the most frequently encountered at 53%,
comprising 31% of the total length of all pools. Due to the dif-
ferent sampling intensities used for the two assessments, these
numbers are not directly comparable.

Pool quality for salmenids increases with depth, particularly
if instream shelter is present within the pool. Twenty-one of
the 70 pools (30%) identified in 1996 had a residual depth
of three feet or greater, while only 13 of the 123 pools (11%)
had a residual depth of three feet or greater in 2010. Residual
pool depth is a measure that is independent of streamflow or
stage, and therefore provides a useful comparison tool. The
residual pool depth data for 1996 and 2010 appear to indicate
that pool depths have decreased considerably over 14 years.
Coho salmon are known to prefer deep pools and relatively
stow water velocities while steethead generally reside in the
more shallow and fast-flowing areas of a channel {e.g., Roni,
2002). As such, the apparent loss of deep pool habitat avail-
ability in San Vicente Creek has likely affected coho salmon
disproportionately.

The depth of cobble embeddedness was estimated at pool tail-
outs. This habitat parameter is rated on a scale of 1 to §, with
a value of 1 indicative of the best spawning conditions and

a value of 4 representing the worst. A value of 3 is assigned

to tail-outs that are deemed unsuited for spawning due to
inappropriate substrate such as bedrock, log sills, boulders,

or other such features. Of the 70 pool tail-outs measured in
1996, one had a value of 1 {194), 12 had a value of 2 (17%), 5
had a value of 3 (73%), one had a value of 4 (1%), and five had
a value of 5 (7%). Of the 123 pool tail-outs measured in 2010,
13 had a value of 1 (1196), 78 had a value of 2 (63%), 8 had a
value of 3 {7%), none had a value of 4, and 24 had a value of 5
(209). As such, a total of 74% of measured pool tail-outs had
embeddedness ratings (1 or 2} generally considered suitable
for salmonid spawning in 2010, while only 18% of tail-outs
contained embeddedness levels suitable for spawning in 1996.
Based on this analysis alone, fine sediment levels in San
Vicente Creck may have decreased over time. This cbservation
is consistent with the results of a sediment source inventory
conducted for this report (chapter 2) that “identified very few
active sediment sources that currently may impair spawning/
rearing habitat.”

Available instream cover was evaluated using a standard shelter
rating for each habitat unit. The proportion of each habitat
unit that is influenced by some type of shelter is estimared as a
percentage of the total surface area of the unit, and a standard
qualitative shelter value of 0 {none), 1 (low), 2 (medium), or 3
{high) is assigned according to the complexity of the cover. The
shelter rating is calculated for each fully-described habitar unit
by multiplying shelter value and percent cover. Thus, shelter rat-
ings can range from 0-300 and are expressed as mean values by
habitat types within a stream. A pool shelter rating of approxi-
mately 100 is desirable for salmonids, For San Vicente Creek,
the mean shelter ratings for riffle and flarwater habitat types
were very low (ratings of 10 or less) and similar to each other
in 1996 and 2010. However, the mean shelter rating value for
pools increased from 12 in 1996 10 35 in 2010. The dominant
overall cover eype was boulders during both assessment years.
Within pools, the dominant cover types were root masses and
boulders in 1996, but terrestrial vegetation and small woody
debris in 2010. More importantly, large woody debris (EW D)
accounted for only 7% of measured pool cover in 1996, but

for 16% in 2010. These values may be indicative of marginal
increases in large woody debris (LWD) loading in San Vicente
Creek over the past 14 years. A detailed discussion of current
LWD loading and recruitment potential is provided in chaprer
5 of this report.

Channel substrate size suitability for salmonid spawning was
evaluated differently in 1996 sampled in low gradient riffles)
and 2010 {(sampled in pool tail-outs). During the former assess-
ment, 100% of low gradient riffles contained large cobble as the
dominant substrate size, which is generally considered unsuit-
able for spawning. In 2010, gravel substrate was dominant in
349% of pool tail-outs and small cobble substrate was dominant
in 31% of pool tail-outs in 2010. Gravel and small cobble
substrates are penerally considered o provide suitable spawning
conditions, No comparative conclusions can be drawn from the
data presented for the two assessments, other than a potential
indication thar low gradient riffles in San Vicente Creek may
not provide suitable spawning conditions {at least in 1996)
while the majority of pool tail-outs appear to provide spawning
opportunities (at least in 2010).

"The mean percent canopy density for the surveyed length of
San Vicente Creek was 87% in 1996 and 92% in 2010. In
1996, 75% of canopy cover was provided by hardwood trees,
129 by conifers, and 13% of the survey reach was classified

as open {i.e., no canopy cover). In 2010, 78% of canopy cover
was provided by hardwood trees, 14% by conifers, and only 8%
of the survey reach was classified as open. Similar trends were
observed in the percentage of vegetated streambanks, with 73%
and 76% of the right and left banks, respectively, vegetated in
1996; and 77% and 80% of the right and left banks, respec-
tively, vegetated in 2010. Although individual canopy cover and
bank vegetation values for 1996 and 2010 are very similar, the
dara suggest thar a gradual trend toward increased canopy cover
has occurred since 1996.
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In conclusion, the two habitat inventories indicate thart pool
habitac availability and quality has been decreasing while
riparian canopy cover and LWD loading has been increasing
slightly. Suitable spawning habitat is generally available in
most pool rail-outs, and embeddedness ratings are relatively
low. As depicted in Figure 4.7, coho salmon redds observed
during the 2001-2012 spawner surveys were generally concen-
trated in reaches containing multiple pools.

METHODOLOGY

Smoelt Ouimigration

An outmigrant trap was installed in San Vicente Creek on
March 1, 2013 and operated daily through June 15, 2013 w0
assess current population size, size of fish, migration riming,
and freshwater survival. The outmigrant trap was installed
immediately downstream of a boulder weir associated with the
inlet structure for the Lower San Vicente Pond restoration site.
This site was selected based on ease of access and security. The
trapping site is Jocated approximately 775 feet upstream of the
Highway 1 culvert. Thus, outmigrating smolts from a small
portion of the overall watershed locate downstream of the trap
were not sampled in this study.

Study methodologies were consistent with the California
Coastal Salmonid Monitoring Plan (CMT) as presented in
Fish Bulletin 180 (DFG, 2011), but expanded upon to collect
additional data in support of ongoing SWFSC broodstock
reintroduction and research efforts. The trap consisted of a
2-foot diameter, 7-ring, 2-chamber hoop net with a 0.25-inch
mesh size. Seine wings attached to both sides of the trap open-

Figure 4-1, Soit #rap in SanVicente Creek, Spring 2013. )
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ing were used in an attempt to block the entire wetted width
of the channel to achieve 100% trapping efficiency. Due to the
design of the trap with seine side wings, upstream migration

of adule salmonids was not impeded as these individuals were
able to easily swim over the top of the seine, as was observed on
two occasions. The trap was operated 24 hours per day, 7 days
per week and checked daily, at a minimum. Trapped fish were
transferred into a 20-gallon holding bucker filled with stream
water. All non-salmonid species were returned to the stream.
Coho salmon and steelhead were anesthetized in a short
MS-222 bath. Forklengths of juvenile salmonids were recorded
to the nearest millimeter using standard plastic rulers. Wet
weights were measured to the nearest 0.1 grams using an Ohaus
Scout I electronic scale with a 400-gram capacity. Evidence

of fish diseases (e.g., black spot disease) and other noteworthy
observations were also recorded. Adult steelhead captured in
the trap were estimated for length and released immediately
downstream of the trap.

All juvenile salmonids were scanned for passive integrared tran-
sponder (PIT) tags using a Biomark 601 handheld reader, and
all PIT tag codes were recorded. On April 23, 2013, SWESC
stafl released 497 broodstock coho saimon smolts firted with
coded wire tags (CWT) in San Vicente Creck upstream of the
outmigrant trap. Subsequent to this release, all caprured coho
salmon were also scanned for CWTs using a Northwest Marine
Technology T-Wand CWT detector. Coho salmon containing a
CW'T were recorded and released immediately downstream of
the trap without obtaining length or weight measurements.

All captured juvenile coho salmon that had not previously
been ragged with a PIT tag or CW'T were implanted with a

12 millimeter half duplex (HDX) PIT tag manufacctured by
Oregon RFID. The PIT-tagging techniques used were consis-
tent with methodologies described by the Columbia Basin Fish
and Wildlife Authority PIT Tag Steering Committee (CBFWA,
1999). The PIT tags were implanted into the body cavity
between the posterior tip of the pectoral fin and the anterior
paint of the pelvic girdle using syringes ficted with 12-gauge
veterinary-grade needles. Scale and DNA (fin-clip) samples
wete also collected from all previously untagged coho salmon
using standard salmonid research protocols.

After handling, fish were placed into 5-gallon holding bucket
containing stream water and an aerator, and allowed to recover
from the anesthesia for approximately 10-20 minutes. All
recovered fish were released into a deep and calm pool locared
approximately 50 feet downstream of the trap.

Based on guidelines presented in the CMP, trap efficiency
was assessed using a simple mark-recaprure protocol. SWFSC
staff operated the outmigrant trap once a week {Wednesdays).
Starting on April 3, 2013, NOAA staff sclected a subset of all
trapped fish each Wednesday for the mark-recaprure study.
Selected fish were issued a PIT tag (unless one was present
already) and marked with a caudal fin clip for identification.



Figure 4-2. Processing e juvenile satmonids captured in SanVicente Creek,
Spring 2013

Marked fish were released approximately 200 feet upstream of
the outmigrant trap. PI'T rag codes were used to identify and
quantify marked and subsequently recaptured fish.

Outmigrant traps typically need w be removed from the stream
during high flow events, However, water year 2013 proved 1o
be a drought year along the central coast of California and no
significant storm events occurred during the trapping period.
As such, the trap remained in place and operational during the
entire outmigrant study.

Juvenile Distribution

In July 2012, SWESC staff conducted snorkel surveys in
mainstem San Vicente Creek to document the distribution

and abundance of juvenile coho salmon. The snorkel survey
extended approximately 3.4 miles from the confluence with the
Pacific Ocean to the quarry tunnel representing the upstream
limit of anadromy. Procedurally, two snorkelers equipped with
dive lights worked side-by-side 1o cover the width of the stream
and slowly proceeded in an upstream direction. The survey
was limited to pool habitac units and every pool encountered
was sampled via a single pass. Based on methodologies previ-
ously employed by SWEFSC staff (Spence, unpublished data),
pools were defined as habitat units of at least 2.0 m? (21.5 ft?)
in surface area, widths at least one-half the wetred-width of the
channel, and maximum depths exceeding 0.3 m (1 ft). For each
pool, only the number of juvenile coho salmon was recorded;

steethead were not enumerated. Physical habirat informatien
including location, total pool length, pool width, maximum
pool depth, and pool tail depth were also recorded for each
unit surveyed.

FINDINGS

Smolt Qutmigratior

Coho Salmon

A rotal of 329 juvenile coho salmon were captured in the
outmigrane trap between March 2 and June 15, 2013. Of this
total, 196 fish were marked with CWT, indicating that they
were broodstock smolts released into the system on April 23,
2012, Of these totals, one non-CWT and three CWT coho
were recaprures (see below). Furthermore, two of juvenile coho
salmon captured toward the end of the trapping period were
age O+ fish (based on forklength). One of these was marked
with a red visible implant elastomer (VIE) tag, indicating it
was broodstock fish previously released as a fry; the other fish
had no visible mark, suggesting it may have been the offspring
of instream spawning. As such, the total rally of individual
captured juvenile coho salmon was 130 non-CWT smolts, 193
CWT smolts, one VIE fry, and one non-VIE fry. In compari-
son, the 2003 trapping study (ESA, 2003) caprured 703 smolts
in mainstem San Vicente Creek and 319 smolts migrating
from the Lower San Vicente Pond off-channel habitar fearure®,
for a total of 1,022 smolts,

A total of five juvenile coho salmon were found dead upon
arrival at the traps. Two of these mortalities were CWT-
marked broodstock smolts and external fungus was observed
on two others. Fungus infections were noted on a total of
thirteen juvenile coho salmon, but ewelve of these were
CWT-marked broodstock smolts. Minor to moderately severe
black spot {NVeascus sp.) infestations were observed on only six
captured coho salmon, none of which were broodstock CWT-
marked broodstock smolts. One additional juvenile coho
salmon mortality occurred during PI'T-tagging,

Trap efliciency tests were inconclusive. On one hand, we felc
that the positioning of the trap assured that essentially 100%
of the channel width and depth were blocked by the trap

and wing seines, and the absence of significant storm events
enable us to operate the trap continuously withour the trap
being bypassed, over-topped, or removed. On the other hand,
however, recapture success was low. A total of 26 coho salmon
smolis (22 CWT broodstock smolts, 4 non-CWT smolts)
caprured in the trap were marked and released upstream.

Of these, only four (three CWT broodstock smolts, one
non-CWT smolr) were subsequently recaptured in the trap.
These results suggest a low trap efficiency of approximately
15%. However, the recapture rate for non-broodstock smolts

4 The Lower San Vicente Pond site became hydrologically disconnected from
SanVicente Creek in 2012. Therefore, no fish occupied this habitat in 2013.
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was higher at 25%. Based on the fact that only 193 individual
broodstock smolts of a total of 497 released by SWFSC staff
were captured in the crap, survival of broodstock smoles appears
t have been relatively low at approximately 39%. Alternatively,
genetic cues for outmigration may have been weak in brood-
stock smolts. Considering that the majority (85%) of coho
salmon smolts used for the trap efficiency study were brood-
stock smolts, the low recapture rates may be a reflection of
poor survival and/or low migration rates rather than trapping
inefhiciencies. It is also important to note that it took an average
ol 22.5 days (min = 10 days; max = 36 days) for marked coho
salmon to be recaptured in the trap. As such, it appears that the
trapping study may have delayed ourmigration through trap
recognition and avoidance.

The average forklength of non-CWT coho salmon smoles was
116 mm (standard deviation, SD, + 13 mmy}, and the average
wet weight of non-CWT coho salmon smolts was 15.8 g (SD

t 5.4 g) (Table 4-2). The condition factor (¢ = 100,000 wet
weight / length?) is frequently used by fisheries biologists as an
indicator of the health of a fish population, with high £ values
(i.e., > 1.0) indicative of adequate food supplies (Moyle and
Cech, 1988). The averape condition factors for non-CWT coho
salmon smolts was 0.98 (SD = 0.08).

By comparison, average forklengths of coho salmon smolts
captured in San Vicente Creek and Lower San Vicente Pond in
2003 were 99 mm (8D + 10 mm) and 121 mm (8D + 7 mm),
respectively, and average wet weights were 10.1 g (SD + 2.8
g)and 18.2 g (SD = 2.8 g), respectively {Table 4-2}. As such,
average sizes of coho salmon smolts in 2013 were larger than
those trapped in the mainstem in 2003, but smaller than those
caprured inthe off-channel habirat in 2003. Condition factors
in 2003 were slightly higher at 1.02 at both trapping sites.

Steclhead

A total of 1,668 juvenile steelhead and 23 adult steelhead were
captured in the creek trap during the 15-week study. Of chis
total, 47 juvenile steelhead were recaptures (see below). As such,
the actual number of individual juvenile steelhead captured was
1,644. Smolts and presmoles (based on coloration) accounted
for 407 of the total juvenile catch, with 23 of these being
recaptures. As such, the actual number of individual steethead
smoles/presmolts captured was 384, or 23.4% of the total num-
ber of individual juvenile steelhead encountered in the trap. It
is important to note, however, that while the use of coloration
is the only available non-lethal method of distinguishing smoles
from other juvenile steethead, it is an imprecise measure of
whether or not a juvenile fish will migrate to the ocean dur-

ing the study period, particularly during the early parr of the
season when many eventual smolts captured in the trap had not
yet entered the smoltification process. As such, the presented
smolt numbers are likely artificially low.

A total of 18 juvenile steelhead were found dead upon arrival
at the creck trap. Moderate to severe external fungus infections
were noted on 10 of these mortalities. In all, fungal infections
were observed on 36 juvenile steelhead and five adult steelhead.
By comparison, blackspor infestations were observed on only
six juveniles.

A total of 121 juvenile sieelhead were marked with PIT tags
and fin clips, and released upstream of the trap. Of this rozal,
47 juveniles (38.8%) were subsequently recaprured. Of the total
number of marked fish, 51 were identified as smolts, and 23
(45.1%) of these were subsequently recaprured. It is not surpris-
ing thar che rate of recapture among smolts was higher than the
total juvenile recapture rate since smolts are generically cued,
and physiologically ready, to outmigrare and therefore more

Table 4-2. Coho Salmeon and Steethead Smolt Abundance, Length, Weight, and Condition in San Vicente Creek, 2013 and 2003

(year)

2013 2003 (creek) 2003 (pond)
Coho (non-CWT smolts only) o '
Total # trapped 130 703 319
Average forklength, mm (5D} 116 {(13) 99 (10} 121 (M
Average wet weight, g (+5D) 15.8 (5.4} 10.12.8 18.2 ((2.8)
Average condition factor, k (+5D) 0.98 (0.08) 1.02 (0.06) 1.02 (0.05)
Steelhead (smolts/presmolts only) -
Total # trapped 384 542 34
Average forklength, mm (5D} 164 (22) 152 (21) 163 (24)
Average wet weight, g (+5D) 42.2 (20.4) 343(15.2) 425(21.8)
Average condition factor, k (25D} 0.92 (0.07) 0.93 (0.07) 0.92 (0.10)
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likely to reattempt outmigration (with subsequent recapture)
after being marked than non-smolts that may have initially

been caprured during redistribution, but did not down-migrate
again after being marked. However, as discussed above, trapping
efficiency qualitatively appeared to be close to 100% and the
reasons for the relatively low recapture rates are not known. It is
interesting to note that even though the majority (n = 27, 52.9%)
of marked fish were recaprured within one day of being marked
and released, the average time t recapture was 7.2 days and the
maximum time was 68 days. Given the considerable delay in
recapture observed in many matked fish, trap recognition and
avoidance, particularly in light of the high underwater visibilicy
(due to a lack of runoff-induced turbidity) thart prevailed during
most of the study period, may have been an important factor in
the low number of recaprures. Predation may have also affected
recapture rates.

The average forklength of steelhead smolts was 164 mm (stan-
dard deviation, SD, + 22 mm), and the average wet weight of
steelhead smolts was 42.2 g (SD + 20.4 g) (Table 4-2). The aver-
age condition factors for steelhead smolts was 0.92 (SD = 0.07).

By comparison, average forklengths of steelhead smolts caprured
in San Vicente Creek and Lower San Vicente Pond in 2003 were
152 mm (SD z 21 mm) and 163 mm (8D * 24 mm), respec-
tively, and average wet weights were 34.3 g (SD £ 15.2 g) and
42.5 g (SD + 21.8 g}, respectively (Table 4-2). As such, average
sizes of steelhead smolts in 2013 were larger than those trapped
in the mainstem in 2003, and similar in size to those captured
exiting the off-channel habitat in 2003. Condition factors in
2003 were similar at 0.93 (creek) and 0.92 (pond).

Qutmigration timing

Coho smolt migration timing along the central California coast
has been studied in some detail. The results of a 9-year coho
salmon and steelhead study on Waddell Creek show that the
great majority of coho smolts enter the ocean during the months
of April and May, with over 95% of the migration occurring
during the 9-week period of April 8 through June 9 (Shapovalov
and Taft, 1954). In 2013, 99% of all coho salmon smolts were
captured in the outmigrant wap during that period, and the
peak of the outmigration occurred during a 3-week period
extending from May 3 through May 23 (Figure 4-3} during
which 57% of the migration occurred. The peak of the steethead
smolt downstream migration occurred approximately one month
carlier during the 3-week period of April 5 through April 25
(Figure 4-3), during which 63% of the migration occurred.

The timing of the peak smolt cutmigration in San Vicente Creek
was very similar during 2013 and 2003 for coho salmon (Figure
4-4). For steelhead, the migration riming as depicted in Figure
4-5 suggests that the 2013 migration peaked approximately one
week earlier than in 2003, bur as described in ESA (2003), the
trap was non-operational for a roral of three days during the
week of April 12 through April 18, 2003. This weekly period
had the highest number of steelhead smolt caprures in 2013, and
may have also had the highest number of outmigranes in 2003 if
the trap could have been operated during the entire period.

uvenile Distribution

Of the 131 pool habitat units surveyed by SWEFSC staff, 66
(50%) contained one or more juvenile coho salmon (Figure
4-6). Notably, only 5 individuals were observed above stream
mile 1.9 where a large debris jam restricted passage by adult
salmon the previous winter. No redds or live adults were
observed upstream of this point during the 2011-2012 spawner
surveys (Jankovitz, 2012). Consequently, coho salmon were
absent from nearly 1.5 miles (45 suitable pool habitat units;
Figure 4-7} of potential rearing habitat in the mainstem during
the summer of 2012.

Many factors determine juvenile salmonid rearing habitat site
selection, but the 2012 distribution data suggest that coho
salmon rearing in San Vicente Creek is concentrated within
reaches containing abundant and large pools. Furthermore,
juvenile coho salmon in San Vicente Creek appear to remain
relatively close to spawning sites. Juvenile coho salmon have
been shown to migrate considerable distances from their natal
reaches, but this tendency is typically thought to be a response
to rising summer water eemperatures forcing juveniles to seek
out cooler rearing habitat elsewhere in the watershed. Relarively
cool and stable summer water temperatures in San Vicente
Creek likely reduce or eliminate the need for significanr juvenile
redistribution, fr should be noted, however, that the lowermost
reaches of the stream also show a concentration of coho salmon
rearing, even though no redds were observed in this area during
spawner surveys. A certain amount of downstream redistribu-
tion of juveniles occurs in most drainages.

Conclusions

As described above, the fisheries portion of this Existing
Conditions assessment was initially envisioned to provide an
evaluation of the current status of salmonids in general, and
coho salmon in particular, within the watershed. The overall
goal was to determine whether coho salmon were still utiliz-
ing San Vicente Creek. However, the focus of the assessment
shifted after NOAA’s SWESC, in colfaboration with MBSTP,
embarked on a concerted coho salmon broodstock reintroduc-
tion and research effort. As such, the coho salmon population
within the watershed is currently being ardficially supple-
mented. Available data from a 2011-2012 spawner surveys, a
July 2012 juvenile distribution survey, and a spring 2013 smolt
outmigration study indicate that limited spawning is occur-
ring, and at least 2 portion of the offspring and/or broodstock
juveniles are successfully rearing and subsequently migrating to
the ocean. The proportion of the wild versus broodstock coho
salmon in San Vicente Creek is currently unknown, but this
information will become available once the genetic samples rthat
have been collected over the past two years are analyzed.
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OBJECTIVES

The goal of this project was to determine currenr Large Woody
Debris (LW D) availability and natural recruitment potential

in San Vicente Creeck Watershed to help guide future manage-
ment efforts. Lack of WD, habitat complexity, and shelter in
the anadramous reaches of San Vicente Creck are highlighted
as a key limiting factors for salmonid recovery in the Central
Californiz Coast Coho Recovery Plan (National Marine Fisher-
ies Service, 2012).

The main objectives of the WD assessment were to: conduct
an LWD Stream and Riparian Inventory based on the protocol
described in Parc ITT of DFG’s California Salmonid Stream
Habitat Restoration Manual and adaptations recommended by
Leicester (20053), evaluate wood recruitment potential in San
Vicente and Mill Creek based on inventory results, evaluate the
presence of in-channel wood on pool and backwater habitats
based on inventory results, and develop recommendations for
future LWD enhancement projects, if warranted. To address
these objectives, the following questions were kepr in mind:

» What is the extent of recruitable wood in
the stream system? Where is located?

» Which is more dominant within the stream
system, hardwood or conifer species?

» How do the presence of in-channel hardwood
and conifer LWD influence pool and back-
water formation? Is there a difference?

» Are there geographic limitations to where LW D enhance-
ment projects might be feasible based on chailenges with
equipment access, private property, slopefgradient, etc?

INTRODUCTION

The importance of large woody debris (WD) in the develop-
ment of a stream’s morphology and biological productivity has
been well documented in the literatuze since the 1980’s. Work
by Bilby (1984} and Rainville et al. (1985) found that in nearly
80 percent of the pools surveyed in small streams, LWD was
the structural agent forming the pool or associated with the
pool. Gurnell et al (2002) and Gregory et al, (2003} found in
their studies that LW D provides habitat for a broad range of
aquatic species and can strongly affect the geomorphic and
ecological processes and conditions such as erosion, transport
and deposition of bed material and nutrient eycling. The
impartance of LWD has also been touted in a publication by
the National Research Council (1996) that documents that
researchers consistently characterize LWD as one of the most
important habitat elements for anadramous salmonids. Opper-
man and Merenlander (2007) summarizes the state of scientific
knowledge on the value of wood for fish noting that:

“wood in streams and vivers provides critical habitat
Jeatures for fish through a variety of mechanisms includ-
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ing pool farmation (Montgomery et al., 19953), cover
[from predators (Shirvell, 1990), refuge during high

Jflows (Tichaplinkski and Hartman, 1983), substrate for
invertebrate prey (Benke and Wallace, 2003), promotion
of riparian regeneration (Abbe and Montgomery, 1996),
and deposition and storage of spawning gravels (Crispin et
al., 1993) and organic matter (Bilby and Likens, 1980).”

In addition to establishing the central role that WD can

play in the ecological and geomorphic processes that create
and sustain aquatic habiracs, significant research has been
conducted over the past 20 years to better understand optimal
rates of wood loading, the effects of different alignments and
distribution of instream wood on channel forms and processes,
the Jongevity and transport of wood, and the value of living
LW versus non-living LWD (Hildebrand et al., 1998; Bragg
et al., 2000; Lassettre, 2001; Faustini and Jones, 2003; Opper-
man and Merenlender, 2007, Whol and Jaeger, 2009; and
Thompson, 2012}, Collectively, these studies not only provide a
solid scientific foundation for assessing the quantity and quality
of LWD in a given stream system, but also provide significant
insights and guidance on designing and implementing LWD
enhancement projects.

The National Marine Fisheries Service's (NMFS} recovery plan
for the Central California Coast (CCC) ESU of coho salmon
(NMFS, 2012) highlights the critical importance of LW and
the ecological and geomorphic role it can play in facilitating
recovery of this species. According to the Recovery Plan, the
habitat requirements for coho salmon in most streams in the
Central CCC ESU are not at properly functioning conditions
and their abundance has decreased, in large part, because the
natural rates of critical watershed processes (e.g., sediment
delivery, hydrology, wood recruitment, temperature regula-
tion, etc.) have been substandially altered by human acrivities
(NMFS, 2012). When in freshwater, optimal habitats for suc-
cessful rearing include adequate quantities of;

1. Deep complex pools formed by large woody debris,
2. Adequate quantities of water,

3. Cool water temperatures,
4

. Unimpeded passage to spawning grounds
(adults} and back to the ocean (smolts),

R

. Adequate quantities of clean spawning gravel, and

6. Access to floodplains, side channels and low
velocity habitat during high flow events.

Numerous other requirements exist (e.g., adequate quantities
of food, disselved oxygen, low turbidity, etc.), but in many
respects these other needs are generally met when the six
freshwater habitat requirements listed above are at a properly
functioning conditions.

In many streams, these essential pool and complex habitats
have been altered or lost due to reduced water flows, historic
logging, LWD removal activities from landowners and adjacent



residents, increased rates of sedimentation, and loss, altera-
tion, and simplification of riparian forests which leads to a lack
of significant large wood recruitment. In San Vicente Creek,
specifically, contributing factors are likely historical grazing
adjacent to and within the riparian corridor and flood control
methods in the community of Davenport (RCID, 2010). The
deficiency of pools is indicative of the current and past land use
practices and associated removal of EWD from riparian areas
and sereams within the channel,

Lack of recruitment is due in large part ro the much younger
age of current riparian forests which generally lack older, larger
trees that fall into the stream as they age and die. The absence
of large wood in the stream, in particular, has major impacts
on coho salmon because of its role in physical habitat forma-
tion, in sediment and organic-matter storage, and in maintain-
ing a high degree of spatial heterogeneity (habitat complexity)
in stream channels. Instream pools provide an increase in the
volume of rearing habitat and, as such, data indicates that
stream reaches with a high density of deep cool pools allow for
a greater density of juvenile coho than an equivalent length of
stream with limited pool habitats (NMES, 2012). Decreases
in coho abundances following LW removal or loss have been
widely documented and are often linked to loss of pool habitat
for summer rearing and for winter refuge. Maintaining pool
habitats, reversing the mechanisms leading to their loss, and
adding wood will be critical to ensuring adequate summer and
winter rearing habitat in streams designated by the California
Department of Fish and Wildlife {CDFW) and/or the NMFS
for recovery of endangered central California coast coho
salmon (NMES, 2012).

While the NMEFS Recovery Plan (2012) notes that water qual-
ity, fish passage and migration, stream temperature and water
quality as being “good” or “very good”, habitat complexity for
San Vicente Creek is listed 2s “poor” for LW D and the shelter
rating. To address these, NMFS pricrities actions include:

1. Improve over-winter survival by increas-
ing the frequency and functionality of off-
channel habitac (Recovery Action 2},

2. Increase shelter ratings to optimal condi-
tions (>80 pool shelter value) in mainstem
San Vicente Creek (Recovery Action 3),

3. Increase large wood frequency (Recovery Action 4), and

4, Increase pool frequency to achieve optimal condi-
tions (>40% of pools meet primary pool criteria (>2.5
feet deep in Ist and 2nd order streams; >3 feet in
third order or larger streams) (Recovery Action 3).

Past Actions: A severe paucity of large woody debris and subse-
quent lack of pool habitat within San Vicente Creek Watershed
has been noted by many biologists, ecologists, and planners
over the past few decades, including the County of Santa Cruz
{County of Santa Cruz, 2000) and RCD (2010). In response to
this lack of pool frequency, abundance and depth, the County

of Santa Cruz installed 18 complex large wood habitar struc-
tures in 1999 within a reach extending from approximately one
mile above the mouth of San Vicente Creek to the confluence
of San Vicente and Mill Creek at stream mile 2.5. A total of
106 pieces of large wood and root balls were installed. Natural
strearn meander has since rendered a number of these struc-
tures nonfunctional, but some remain in or along the channel
and continue to provide refugia for anadramous fish through
maintenance of pools and slack water and increased instream

cover (RCD, 2010).

While reconnaissance level stream surveys conducted by the
RCD and its partners for the Bureau of Land Management
(BLM) in 2010 revealed greater frequency and complexity of
LWD features (compared 1o observations in 2008} in a small
reach below the lower pond cutlet (RCD, 2010), this study
noted that a quantitative assessment of current LWD loading
was needed for the entire watershed. The RCD'’s work for this
assessment focused on identifying near-future opportunities for
LW D augmentation projects within an approximately I-mile
reach of lower San Vicente Creek extending from the inlet to
the Lower San Vicente Pond upstream to the first bridge across
the creek. This particular focus area was chosen based on the
following criteria;

» ‘The channel slope, substrate and proximal floodplains cre-
ate natural conditions for LWD structure to develop, per-
sist, and have maximum benefit for pool creation, sediment
sorting, and reconnection of high flows with floodplains,

» Historic and current NMFS snorkeling surveys not-
ing that juvenile coho salmon in San Vicente Creek
have generally been observed using small pockers
of habitar in the lower most 1 mile of the creek,

» LWD augmentation projects had previously been
installed upstream of the bridge by the County, and

» The channel downstream of the Lower San Vicente
Creek Pond outlet is geomorphically unstable (due to
periodic backwatering effects of the Highway 1 cul-
vert), in close proximity to residential development,
and currently contains a number of smaller, naturally
occurring LWD structures composed of a2 mix of
live and dead alders, willows, and other material.

Based on the ﬁndings of the reconnaissance surveys, the RCD,
with funding and support from CDFW, NMFS, and the Natu-
ral Resources Conservation Service (NRCS), installed eight
LW 1D structures in 2011 in the focus area reach of in an effort
o improve rearing and sheltering habitat for salmonids {(RCD,
2010). Seventeen redwoed and Douglas fir trees were sourced
from the Santa Cruz Mountains, keeping the majority of their
rootballs intact. These logs were buried into the banks of San
Vicente Creek with the root wads placed directly into the creek
itself. Each structure was designed with a different configura-
tion to encourage recruitment of additional smaller woody
debris, increase Inscream habitat complexity, activate the adja-
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cent floodplain and provide higher quality rearing and cover
habitat for juvenile salmonids. Two-ton boulders and bolts
were used to anchor each structure in place. Based on post-
construction monitoring data and observations by the RCD
and partners, each of these installed structures has affected
stream geomorphology and resulted in changes in the channel
conditions. Most importantly, however, data from NOAA’s
Sourhwest Fisheries Science Center indicates that juvenile coho
and possibly steelhead are preferentially using these structures
as cover habitat with the highest densities of juveniles in and
around these structures (Kiernan, J., pers comm.). Additional
information on fisheries is discussed in dertail in chapter 4 of
this report. The project is intended to enhance steethead and
coho salmon rearing habitat by increasing channel complexicy,
and reactivating nearby floodplains while the natural LWD
recruitment process recovers. It is anticipated that the TWD
structures will reactivate the floodplain, deepen pools, promote
substrate sorting, enhance riffles, create gravel bars and provide
cover, winter refuge and summer rearing for coho salmon and
steelhead trour.

The existing abundance and complexity of L\WD within San
Vicente Creek is understood o be low, but no formal surveys
have been completed for the entire reach of anadromy in recent
years. Understanding the current state of large woody debris
within the channel, as well as possible future recruitment
within the watershed, will allow fueure WD augmenration
efforts to be better targeted towards LW D-poor reaches where
constraints to project implementation are relatively minor.

Many stream restoration projects are implemented without
information about the amount of wood that historically
occurred or the natural rates of wood recruitment. The Large
Woody Debris assessment conducted as part of this San Vicente
Creek Watershed Restoration Project will take inventory of large
woody debris in San Vicente Creek to inform specific recom-
mendations for locations within the watershed that are lacking
LWD and identify where LWD enhancement projects are
needed and feasible.

METHCDOLOGY

A LWD Stream and Riparian Inventory was conducted
between July 15 and Ocrober 20, 2013 on San Vicente Creek
and Mill Creek utilizing a method outlined in the California

Table 5- 1. Reach lengths (feet), number of samples per reach, and
Rosgen channel dassification types.

S Numberof 7 Rosgen
o : i.ength () e ZS_ampié’s e _Chahﬁgl Type :
1 5,932 6 - F3
2 1,628 2 G
3 4,888 4 B3
4 3532 3 F4
5 2683 2 A5
6 2347 2 B3
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Salmonid Stream Restoration Manual (Flosi et ak., 1998) with
adaprations used by Leicester (2003).

The inventory was conducted by two people walking in the
stream channel, proceeding upstream, Stream distances were
measured using a hipchain. Slopes were measured using a
clinometer at alt slope breaks (bankfull, riparian, upslope) and
given as a percentage as measured from the thalweg. Where sat-
ellite reception was available, a GPS unit measured starting and
ending coordinates for the sample reaches. Average bankfull
channel depths were measured at the thalweg using a stadia rod
and bankfull widths, tree diameter and widths were measured
using a tape measure.

San Vicente Creek was divided into five reaches by stream
channel types based on Rosgen’s methodology, as documented
in CDFW'’s Stream Habitat Assessment Report for San Vicente
Creek (2010). Mill Creek was divided into two reaches by
stream channel types using Rosgen's methodology, as docu-
mented in CDFW’s Streamn habitat Assessment Report for Mill
Creck (2010). Reaches were surveyed to the extent of anadromy,
with all five reaches of San Vicente Creek surveyed to the tun-
nel and Reach 1 of Mill Creek surveyed to the historic Daven-
port intake dam, Reach 1 of Mill Creek is hereafter referred o
as Reach 6. (see Figure 5-1f). See Table 5-1 for the length and
channel classification of each reach. This assessment does not
consider wood recruitment potential above the quarry on San
Vicente Creek or above the water intake system on Mill Creek,
nor does it consider the disruption of wood transport created by
these barriers.

Data were collected in 200-foot segments every 1000 feet for
each of the 6 reaches. The segments were randomly selected

by numbering the 200-foot sections and tossing a dice to
determine which segment to begin. The first 200-{1 section was
labeled Sample Area 1 (see Figures 5-1). See Table 5-1 for the
number of samples per reach. One LWD Inventory Form was
completed for each 200-foot section. After conducting the sur-
vey in this initial segment, the surveyors proceeded upstream
800 feet from the upper end of Sample Area 1 and inventoried
the next 200 feet as Sample Area 2. Sample Area 3 began 800
feer upstream from the upper end of Sample Area 2, etc. This
procedure was followed for each of the channel types.

Data were collected using a “Large Woody Debris Inventory
Form”, adapted by Leicester (2005). The form is designed so
that the right and left streambank are defined looking down-
stream. One surveyor observed LW D, estimates sizes, and
tallied WD on one bank and LW within the stream channel,
while the other observer tallied the opposite bank.

At the beginning of each day, prior to categorizing and record-
ing LWD, field personnel selected several pieces of LWD for
sight calibration. Diameter ranges were estimated and then
verified by measuring with a diameter ape. Also, sight esti-
mates of G, 20, and 50 feet were calibrated with length mea-
suremnent verifications. Standing tree diameter was determined
ar breast height (54”) above the ground measured from the
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Figure 5-1a. Reach 1 IWD sample map

upslope side of the tree. Diameter of downed logs was the largest diameter
anywhere along the log. During the survey in each 200-foot sample area,
the surveyors periodically confirmed size, dimensions, and distances for

accuracy and calibration. This ongoing calibration effort kept the surveyors’

estimates more accurate,

Leicester’s (2005) protocol requires identifying trees and LWD to the spe-
‘cies level, as coniferous IWD is more decay resistant then hardwood and
likely to persist in the channel longer. Secondly, as the probability of a tree
falling into the stream decreases from the channel upslope, Leicester sepa-
rates habitars into perched, riparian, and upslope zones to further evaluate
recruitment potential. Perched applies to standing live or dead trees within
the stream channel or to trees or downed wood at the edge of bankfull
{active) channel, which are likely 1o be recruited ac high flows. Riparian
designates an area beginning at the edge of the bankfull channel and domi-
nated by deciduous riparian trees, Upslope designates an area beyond the
riparian zone thac still falls within 75 ft of the bankfull channel. However,
downed wood that cannot be observed has little chance of making it to the
stream and thus, is not tallied. Slopes were measured for the riparian and
upslope zones separately. Thirdly, four categories are used within the bank-

full channel to indicate the effects of LWD on habitat
features: a) lowflow/pool for LWD picces in the
lowflow channel which are creating or enhancing a
pool, b) lowflow/extra for pieces in the low flow chan-
nel present but not creating pool habitat, ¢) bankfull/
backwater For pieces in the remainder of the stream
channel which were creating or enhancing backwater
or high water refugium, and d} bankfull/extra for
pieces in the bankfull channel which were present
but not contributing to the creation or enhancement
of backwater or refuge habitat. Bankfull width and
depth were also measured.

For this assessment, Leicester’s protocol was further
refined to address specific conditions associated with
the San Vicente Creek watershed. Wood recruitment
potential was documented as less than 75 feer, if the
edge of an access road was located within the 75 feet.
This is because past observations show that when
trees fall across the road, they are cut up with a chain
saw for road access and are removed from the system

as passible LWD.

In addition, Leicester (2005) noted a deficiency in
the survey method of LWD debris jams as they often
occurred outside sample boundaries and were not
tallied. As the location of LW D structures vary in
distribution they may not be included in the 200
foot sample sections and a significant portion of the
total in channel LWD present in the stream may not
be recorded. As this underrepresentation of wood
accumulation could affect not only the decumented
health of the stream system, bur also influence future
recommendations, alt LW D structures were noted
during seream surveys and the findings are discussed
separately in the following section.

Al TWD and trees located within the sample areas
and which measured greater than 6 feet (1.8 m) in
length and I foot (30 cm) in diameter were identified
o species and recorded with their sizes, locations,
positions in the channel and association with any
habitar structures (pool or backwater). The form
categorizes trees, fogs, and stumps in the bankfull
channel or adjacent to the channel by length [6-20
feet {2-6 m), >20 feet (>6 m), diameter {in I-foot (30
cm) increments from 1 foot {30 cm) to >4 feet (120
cm)), and location {bankfull channel, “perched” at
the edge of the bankfull channel, or upslope; on the
left or right bank). All trees within the channel and/
or 75 feet (23 m) up the bank on either side were
recorded by diameter as live or dead. Out-of-channel
trees and logs are also recorded as conifer or decidu-
ous. Root wads and stumps are also differentiated.
Stumps are fully rooted in the ground and are at
distances far enough from the stream thar there is
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Figure 5-1b. Reach 2 IWD sample map.

little or no potential of them being uprooted and entering the instream
zone. Root wads have 2 high potential for reaching the stream channel.
Roor wads classified as dead/down are anchored in the ground by less
than 25 percent of their root system, or are already “loose” and free to be
moved, or are already in the channel. Root wads classified as dead/srand-
ing are anchored in the ground by at least 25 percenc of their root system
and have a good likelihood of being moved from the recruitment zone
(bank) to the stream channel, or may already be in the strearn channel.
Root wads classified as “perched” are on the bank, and their movement
into the stream channel is imminent. There is no classification for “live”
root wads. If a root wad was sprouting, it was classified as a live tree and
categorized based on diameter of the sprouting stem.

Field tallies were organized by reach and total LW D counts were
recorded and analyzed using Microsoft Excel 2007. Data within sample
reaches was then extrapolated to the entire reach to estimate the acrual
density of wood for recruitment based on data collected for each 200 ft
sample. Data was further standardized by factoring reach length 1o evalu-
ate number of trees or logs per linear foot of stream reach.

IFLWD, due to length or positioning, was locared and/or functioned in
more than one category within the active channel and/or in upslope areas,
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11 was tallied on the form to indicate that it
occurred in muldple different categories by making
a hatch mark representing the root, and drawing

a line representing the crunk through all areas in
which the LWD occurred. For example, if a downed
tree had its root in the riparian dead/down category
and its crown in the bankfull channel/extra category,
a hatch mark would be made in the riparian dead/
down column on the form, and a connecting line
drawn to the bankfull/extra column on the form,

to accurately indicate the position of the downed
tree. Where LW D was found ro be located in two or
more areas of the active channel or upslope areas, it
was classified as being located in the most biologi-
cally valuable category in terms of habitat formation.
For example, a piece tallied as being located in

both “bankfull/ extra™ and “bankfull/backwater”
would be classified for analysis as being only in the
“bankfull/ backwater” category because structure-
forming IWD is more biclogically valuable due to
the habitat it creates (see Appendix D to view LWD
Survey Data).

FINDINGS

Stream Characteristics

San Vicente Creek within Reach 1 has a gentle slope
(<1.5%} and a bankfull width of approximately 27

ft with a fairly extensive bur inactive floodplain is
located on the left (east) bank. Residential develop-
ment {Davenport) is located close to the right (west)
bank for the lower portion of this reach. Alders are
the dominant hardwood in the reach (48%), fol-
lowed by Willow (33%) and Maple (17%).

Reach 2 has a gentle slope (<1.5%;) and a bankfull
width of approximately 29 feet. The floodplain
within this reach is generally narrow due to steeper
topography on the right bank and the proximity of
San Vicente Street within 50 to 75 feet of the right
bank. Alders are the dominant hardwood in the
reach (71%), followed by Maple (18%) and Tan
oak (10%),

Reach 3 narrows slightly and increases in slope

with a private access road visible along the left bank.
Alders are the dominant hardwood species (92%)
and redwood is the dominane conifer species (91%),
followed by Doug Fir (9%).

Reach 4 has a 3 to 6% slope and becomes slightly
wider with a bankfull width of approximately 28
feet, The private access road is visible for most of the
reach along the right bank, Alders are the dominant
hardwood species (90%). Redwood is the dominant
conifer species (67%), followed by Doug Fir (50%).

Reach 5 has as >6.5% slope and a bankfull width
of approximately 24 feet. The private access road
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Figure 5-1¢. Reach 3 LWD sample map

remains visible on the right bank. Doug Fir is the dominant species within
this reach (87%).

Reach 6 has a bankfull width of approximately 11 feet. This is the steepest
(>79%), most incised reach and is dominated by Redwood (65%), followed
by Doug fir (34%). A private access road is visible for a portion of the
reach on the right bank.

Wood Distribution

Recruitment of farge pieces of wood to streams is a dynamic process
consisting of episodic disturbances, chronic riparian forest mortality, and
stream erosion processes (Lienkaemper and Swanson, 1987; Benda et al.,
2003). Wood recruitment into streams occurs either as a result of individ-
ual tree mortality or as a consequence of fine to coarse scale disturbances
affecting multiple trees in the riparian forest {Benda et al., 2002). While
individual tree morzality, caused by forces such as windthrow, contributes
wood to the stream system, larger disturbance are responsible for the
majority of wood recruitment. As streams meander onto broad Hoodplains,
they create scour and cause shallow rooted trees (e.g,, Alder) to fall into the
stream, as well as remobilize stored wood. Likewise, during larger storm
events as the water Jevels rise, streambank erosion can occur, undercuting

trees in perched and riparian areas, These trees
may fall directly into the stream or be deposited
onto the streambank and recruited during future
high flow events. ‘

The width of floodplains and riparian areas influ-
ences the amount of wood readily available for
recruitment. McDade et al. (1990} looked at TWD
recruitability as a function of distance from the
stream and found that 70% of wood originates
from wichin 65 feet of the stream channel. To
determine the recruttment potential from the
perched and riparian areas in San Vicente Creek,
the width of the riparian area was considered.
Overall, the riparian area was widest in the down-
strearn reaches where a broad, inactive floodplain
has been noted for the left bank and gentle slopes
allowed the stream to historically meander (see
Table 3-2 and Figure 5-2). The widest riparian
{mean) width was recorded for Reach 1 (61.7 feet),
where the stream would have historically mean-
dered (prior to construction of Highway 1) in this
lower, flatcer area before emprying into the Pacific
Ocean. In Reach 4, the stream channel widens
and flattens out (discussed as plane-bed in chapter
3) before steepening and becoming higher gradient
and narrowing in the upper reaches, particularly
for Reach 6 {Mill Creek), which had the lowest
mean width (<17.5 feet). The riparian area is fur-
ther confined in the upper reaches by the privare
access road, which was constructed adjacent ro
the stream channel, If wood recruitment occurs
within 63 feet of the stream, most of the wood
recruitment in the lower reaches of San Vicente
Creek will be from the riparian area, whereas in
Mill Creek, most of wood recruitment will occur
in the upslope areas.

While McDade et al. (1990) considered proxim-
ity to the stream channel as a function of wood
recruitment, it could also be hypothesized that a
wider riparian cotridor would have a greater tree
density and thus a higher recruitment potential.
Reaches 1, 3, and 4, which had the widest ripar-
ian areas when left and bank mean widths were
averaged {56, 38, and 48 feet respectively), had
the highest density of trees and logs within the
riparian area per reach (490, 623, and 589 respec-
tively) (see Figure 5-3). Reach 2, which had the
same riparian widch as Reach 3 (38.8 feer) had
the fowest density of trees {90). Reaches 5 and

6, which had narrower riparian widths (35 and
16.3 feet respectively), had the lowest density of
trees and logs within the riparian area per reach
(148 and 217 respectively). When the values were
standardized to eliminate the skew created by
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Figure 5-1d. Reach 4 EWD sample map.
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Figure 5-1f, Reach 6 LWD sample map.
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Table 2. Reach lengths (feef), number of samptes per reach, and Rosgen channel classification types.

Riparian Width (ft) Slope (%)
Left Bank Right Bank Left Bank Upisope Left Bank Riparian  Right Bank Riparian  Right Bank Upsiope

. Range . Range n  Range - Mean @ Range Vean . Range | Mean  Range
1 20-75 25-75 29-37 13-45 11-42 9-30
2 50.0 25-30 36-51 15-18 23-29 35.0
3 40-60 20-40 30.0 9.29 8-34 25-90
4 40-60 45-50 35-64 13-43 19-20 53.0
5 35-50 25-30 65 20-35 35-45 47-65
6 D D 35-45 14.25 40-50 15-70

varying reach lengths, reaches with the widest riparian area
(Reaches 1, 3, and 4) were still found to support the highest
amount of riparian trees (see Figure 5-4). While, Reach 2,
which had the shortest reach length (1,628 feet), shows a higher
density of trees with standardization (0.06 trees per linear
foot), this is still substantially lower in terms of potential wood
recruitment than the other reaches, Reach 6, which had the
narrowest riparian area (17.5 feet), also shows a higher density
of trees with standardization (0.09 trees per linear foot), which
is slightly higher than Reach 1.

As floodplain re-activation will be cricical to restoring stream
function and wood recruitment processes in San Vicente Creek,

wide riparian areas will be a plentiful source of wood in the
future, particularly in those areas with gentle slopes. Reaches
1, 3 and 4 have both the widest riparian areas and the gentlest
slopes when looking at the ranges for both the left and right
banks (see Table 5-2). While Reach 6 may have adequate
wood recruitment potential, the narrow channel will likely
limit the transport of this wood material downstream to valu-
able coho habitat.

As the stream exerts erosive forces on the bank over time, a
wider riparian area with a corresponding increase in tree
density has a greater potential to have perched trees. Similar
to the riparian areas, there was & pattern of an increase in

Mean Riparian Widths
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Figure 5-4,

the density of trees within the perched (edge of bankfull) zone with an increase in
riparian width. Reaches 1, 3, and 4, which had the widest riparian areas, also had

a higher density of perched trees (223, 232, and 283 respectively, see Figure 5-3). A
corresponding decrease in the density of perched trees with decreasing riparian widch
can be seen for Reaches 5 and 6 (see Figure 5-3). However, when the values were
standardized to eliminate the skew created by varying reach lengths, Reaches 2 and
4 had the highest density of trees and logs per reach (see Figure 5-4). It appears that
Reach 2, while short in length, has a potential to contribute wood to the stream from
the perched area.

When combined, the riparian and perched areas account for over 75% of the total
vegetation (see Figure 5-5). Reach 3 has the highest density (855), followed by
Reach 4 (872), and Reach 1 (713). Reach 6 has the next highest density of logs and
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trees {248), but delivery of this wood
to downstream habitat, as previously
mentioned, may be limited.

Because only 75 feet of bank on either
side of the channel was included in
sampling, densities of trees tallied in
upslope areas depend largely on how
much of that 75 feet fell wirhin the
riparian area. There is a weak correla-
tion berween increasing riparian widch
and an increase in riparian vegetation
and a decrease in the density of upsfope
trees {see Table 5-3). Reach 1, which
had the widest riparian width (36 feer),
supported the greatest amount of ripar-
ian trees (69% based on the total tree
density in the reach) and had the second
lowest density of trees in the upslope
habitar (15%). Reach 6, which had the
narrowest riparian width (36 feet), had
the lowest density of riparian vegetation
(41%%) and the highest density of upstope
vegetation (42%). Wood recruitment
from wider upslope areas will likely
depend on large, episodic events for
wood contribution rather than smaller
S$Eorm events.

Wood Type

Because the residence time of wood in
the stream has been linked to wood
type (i.e. hardwood versus conifer), the
type of trees growing in the perched,
riparian and upslope areas was consid-
ered as part of this assessment, Gener-
ally, species that decay more stowly will
remain in the stream longer and will
therefore have a longer term impact on
seanding stocks of large wood (Benda
et al., 2002), Hyatt and Naiman {2001)
found that even large-diameter hard-
woods, when dead, are broken down
into small pieces and flushed from the
channel more quickly than conifers of
equal diameter. That said, Opperman
and Merenlander (2007) found in their
research on small coastal streams in Cal-
ifornia that over 40% of channel span-
ning large wood jams contained a living
piece as the key piece. Their research
also found that living wood within a
jam was, “geomorphically functional at
smaller dimensions than dead wood.”
This research is particularly interesting
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Figure 5-5.

as this assessment showed that the majority of recruitable wood
along the floodplain is hardwood.

Riparian vegetation type was roughly linked to riparian
width, with the wider, downstream reaches dominated by
hardwood riparian forests and the narrower upstream riparian
areas having more abundant conifers (see Figure 3-6). Reach

1 had almost 500 hardwood trees compared to less than 55
hardwoods in Reaches 5 and 6. Likewise Reaches 1 and 2

had fewer than 10 conifers, while Reaches 5 and 6 had greater
than 125. When the values were standardized to eliminate the
skew created by varying reach lengths, the wider downstream
reaches were still dominated by hardwood riparian forests (4
te 9 trees per linear foot), while the upper reaches had a higher
proportion of conifers (5 to 7 trees per linear foot) (see Figure

5-7). Reach 4 has the highest density of conifers (0.03 trees
per linear foot) and second highest density of hardwoods (0.05
trees per linear foot).

Similar to the riparian zones, the perched area was domi-
nated by hardwoods (see Figure 5-8 and Figure 5-12). As the
“perched” category is defined as a hardwood-dominated transi-
tion area, it makes sense that it is dominated by hardwood spe-
cies. As perched trees are the result of bank undercutting and
erosion, these hardwood species are more likely to be recruited
to the stream channel during flood events and thus contribute
to the high proportion of hardwood within San Vicente Creek.
While Reaches 1, 2, and 3 were still dominated by hardwoods,
when the values were standardized to eliminate the skew cre-
ated by varying reach lengths, there is an inverse relationship

Table 5-3. Correlation between riparian width and density of vegetation. The percent given represent the number of trees within the perched,

riparian, or upisope areas based on the total number of trees per reach.

Reach Riparian Width* Percent of Totat , Riparian Upsiope Width* Percent of Total, Upslope
56 69 19 15
39 42 36 10
39 55 36 24
48 63 27 27
35 52 40 24
16 41 59 42

*width has been rounded to a whole number,
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(see Figure 5-9). Reaches 1 and 3, which are the longest reaches (5,932 feet and
4,888 feet, respectively), show a lower value of perched trees per linear foot (<0.03
trees per linear foot), while Reach 2, which is the shortest reach (1,628 feet), shows
an increase in perched hardwoods (0.05 trees per linear foot). Regardless of the
densicy, the lower reaches are dominated by hardwood species, which are likely to
decay faster when recruited as WD than conifer species.

The upslope areas were dominated by conifer species in all reaches except Reach 1
and Reach 2 (see Figure 5-10 and Figure 5-12). Reach 3 had the highest namber
of conifers. Reach 1 had over 100 hardwood trees in the upslope area, but no
conifers were noted, When the values were standardized o eliminate the skew cre-
ated by varying reach lengths, a similar pattern was seen (see Figure 5-11). While
Andrus et al. (1993} speculated that there was a significanty greater percentage of
pieces that should move toward the stream on steep slopes than on gentle slopes,
McDade et al. (1990) found no significant difference between source distance on
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steep and gentle slopes. While no discernible
correlation between slope and wood delivery
was noted in the analysis, it will be valuable
to monitor wood recruitment and slope in
the futare.

In Reach 1, Alder is the predominant
vegetation type at followed by Willow and
Maple. Willow represents the largest density
of vegetation in the upslope area. A number
of larger willows located in the upslopes was
noted during field surveys. This is perhaps
due o the meander patterns of the lower
reach and changes 1o the stream configura-
tion during the construction of Highway 1.
Alders remain the dominant vegetation in
Reach 2. While the presence of Redwoods
increases dramarically in Reach 3, particu-
larly in the riparian and upslope areas, alders
are the dominant hardwood in the perched
area. In Reach 4, Alders remain the domi-
nant riparian and perched species, but Doug
fir is seen in the upslope areas, followed

by Redwood. In Reach 3, Doug fir is the
predominant species in the riparian area. In
Reach 6, Redwood is the dominant species
in all areas.

As previously mentioned, the trees in the
riparian and perched areas are mostly Wil-
low and Alder (see Figure 5-13). While this
wood is not as decay resistant as conifer, nor
as likely to persist in the channel, it can
provide an abundance of short lived wood in
a shorter time period with the potential to
catch larger, conifer pieces from the upper
reaches. Reach 3 and 4 have both a high
proportion of hardwood and conifer species
and have the potential to contribute sub-
stantial amount of wood to the stream from
the riparian and perched zones. The upper
reaches have a lower density of trees, but it
is predeminantly conifer which can provide
long term habitat forming processes as the
wood makes it way down the channel.

In-Channel LWD Distribution and Abundance
In-channel EWID is an important compo-
nent of stream systems. Collins and Mont-
gomery (2002} noted that wood increases
channel roughness, improves bed and bank
stability and increases pool depth and
frequency. In San Vicente Creek, in-channel
IWD was looked at to understand the
distriburion and abundance of wood and to
document its influence on the creation of
pool and backwater habitat. Combined with
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the previous section on potential wood recruitment, noting the current L\&VD
distribution and abundance will guide recommendations for future wood

recruitment projects.

Overall, there were only 102 pieces of in-channel LW documented within
the sample reaches (see Figure 5-14). Reach 1 had the highest overall in-
channel density (62 pieces) . Reach 4 had the second highest densicy (19
pieces), followed by Reach 3 (15 pieces). The same pattern is seen when the
values were standardized to account for the number of samples per reach. The

high density in Reach 1 is likely due to the
position in the watershed and lower gradi-
ent of the channel and thar 4 of the 8 LW D
structures implemented in 2011 by the
RCD and NRCS occurred within Reach

1. The higher density of in-channel wood
in Reach 3 was attributed to the LWD
structures installed by the County of Santa
Cruz as the area surveyed was less chan 75
feet due to the presence of an access road.
As previously mentioned, downed trees
that had fallen across the road are often cut
to restore vehicle access and as such, this
wood does not make its way to the stream.
Such activities were evident for Reach 3
during field surveys. As such, much of the
wood which would have been accounted
for int the upslope area was not tallied. The
larger quantity of wood in Reach 4 may be
atrributed to its position (at the confluence
of Mill Creek) or the low gradient of the
stream in this area. All other reaches had
less than 10 pieces.

The Conservation Action Planning (CAD)
Viability Results noted in NMFS’ Coho
Recovery Plan {2012}, rated San Vicente
Creek as “poor” for habitat complexity for
adult, summer rearing juveniles and winter
rearing juvenile coho with <4 key pieces

per 100 meters biologically function wood
{(BEW) 0-10 meters) and < 1 key piece

per 100 meters (BFW 10-100 meters). The
desired criteria in NMFS’ Coho Recovery
Plan is listed as 6 to 11 key pieces per 100
meters, and 1.3 to 4 key pieces per 100
meters for the above listed indicators. This
assesstent confirmed that San Vicente
severely deficient in meeting the desired cri-
teria. Reach 1 had 4 pieces per 100 meters,
Reach 4 had 2 pieces per 100 meters, and
Reaches 2 and 3 had 1 piece per 100 meters.

However, Leicester {2005) noted a defi-
ciency in the survey method in that debris
jams outside the sample boundaries were
not tallied. As jams are spotty in distribu-
tion, they are likely to occur outside of
the 200-foot sample sections. This could
result in a significant portion of the total
in channel LWD present in the stream not
being recorded. To achieve a more accurate
estimation, all in-channel LW D was docu-
mented and analyzed in this assessment,

When IWD outside of the sample areas was
considered, the density of in-channel LTWD
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doubled, increasing to 208 pieces (see Figure 5-13). While Leicester (2005) found

* that most of the in-channel would was accounted for within her sample reaches,

this significant increase in LWD indicates that a large percentage occurred outside

of the sample areas in San Vicente Creek. Reach 4 had the highest overall in-
channef density (82 pieces). Reach 1 had the second highest density (68 pieces),
followed by Reach 3 (54 pieces). The same pattern is seen when the values were
standardized to account for variations in reach length. When the additional
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in-channel LWD pieces are compared to
NMFS desired criteria, Reach 1 and 2
still had 4 and 1 pieces per 100 meters,
respectively, however, Reach 3 increased
from 1 t 3 piece per 100 meters and
Reach 4 increased from 2 1o 7 pieces per
100 meters.

It is well documented that hardwood-
derived LWD is less decay-resistant, not as
persistent in the channel, and noe as likely
to form habirtar as conifer-derived TWD
(McHenry et al., 1998; Hyatt and Naiman,
2001}, When only the sample reaches were
considered, sixty-five {65) percent of the
in-channel LWD noted wichin the sample
reaches was hardwood (see Figure 3-14}.
However, when the entire survey reach is
considered, this number is reduced to 48%
and the density of conifer increased from
35 to 52% {see Figure 5-15}. As o where
this increase is occurring within the stream
system, there was no o little change in
Reaches 1 and 2 (see Figure 5-14 and Fig-
ure 5-15). However, in Reach 3 the density
of hardwood LW I approximately doubled
and the density of conifer LWD increased
6-fold. Likewise for Reach 4, the density
of both hardwood and conifer increased
4-fold. As previously mentioned, there was
an increase in conifer tree density begin-
ning in Reach 3 and continuing upstream.
Whether this in-channel LWD is being
recruited from the reach itself or rrans-
ported downstream is unknown.

As approximately 50% of the in-channel
LWD and 61% of the trees in the perched,
riparian and upslope areas are hardwood,
this provides an interesting management
challenge for San Vicente Creek. Bilby and
Ward {1991) noted, deciduous or hardwood
LW D does not offset the losses from the
day of coniferous LWD, resulting in a net
loss over time. However, Leicester {2003)
determined that hardwoods can poten-
tially serve as valuable LWD if cerrain
conditions are met: 1) they are sufficient
diameter and length in proportion to the

channet widrh, 2) have a root wad; and o
are alive. In Reach 1, 20% of the hard-
woods, particularly alder and willows, were

noted as alive,
To consider whether in-channel hardwood

WD resulted in the formation of valuable
pool or backwater habitat in San Vicente
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Creek, all in-channel LNVD) was considered, Qverall, LWD
formed in-channel 56% of the time. It’s important to note
that while pools and backwater habitat was noted with conifer
LWD 45% of the time, 69% of the time that hardwood was
observed, it was associated with a pool or backwater structure
(see Figure 5-16). This small, high decaying wood seems to
have a large impact on the creation of pools and aquatic habitat
within the stream system. Whether the LWD resulted in the
creation of pool or backwater habitat varied depending on

the reach. In Reach 1, the presence of wood resulted in pool
ot backwater habitats 75% of the time and the predominance
of this was from hardwood species. In Reach 2, the presence
of wood resulted in pool or backwater habitat 100% of the
time, but the sample size was small (5 pieces). In Reach 3, the
presence of LWD resulted in an Instream scructure (pool or
baclewater) 449 of the time. In Reach 4, LWD resulted in

an Instream struccure only 34% of the cime. The formation

of pools was closely observed within the first year for all 8
structures installed by the RCD in Reach 1. All EWD struc-
tures formed pools and most were recorded between 2 and 3
feet in depth. It is important to note that while LWD tallied
and classifled as “extra” is not currently coneributing to habitat
structures or their formation, it has the potential to become

mobile during storm events and become associated with debris
jams, Bilby (1984) and Swanson et al. (1984) found that, while
the fargest picces of LWD were mote stable and likely to create
habitat, smaller picces associated with debris jams could also
contribute to habitar formation, since they become mobile
during Hoods. If more large-diameter logs were added to the
stream to serve as “catcher” logs, much of the smaller “extra”
LWI> may have a chance to be incorporated in a debris jam
and begin to form habitar, rather than being rinsed out of the
system,. Larger “extra” IWD also provides oppottunities for
habitat enhancement if it can be moved within the channel o
more productive configurations or locations {Leicesrer, 2005),

Keim and Skaugset (2002) found that a piece of L'WD with a
rootwad attached was far more likely to form a pool or be a key
piece in a log jam than a piece without a rootwad. For the in-
channel IN¥D noted in San Vicente Creek watershed, 26 trees
had rootwads. Of these, 88% were redwood. The remaining
12% were alder. However, 50% of these were associated with
past project implemented by the County of Santa Cruz or RCD,
Approximartely 60% of the time, trees with rootwads occurred
on the left bank; 70% of the in-channel wood was noted to be
located on the left bank.
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Effects of LWD Size Classes on Formation of

In-Channel Structures

LWD tallied for ail reaches was greatest in the 1 to 2 foot
diameter range, with the >4 foot range next (see Figure 5-17 and
Table 5-4). However, all size classes were likely to form an in-
channel scructure with 92% of WD forming structure for the 2
w 3 foot range and 80% for the >4 foot diameter range. Smaller
wood (1 to 2 foot in diameter) was associated with a pool or
backwater feature 83% of the time. Bilby and Ward (1989) found
that L\WD in the 1-foot range produced smaller pools (<15 sq f1),
while LWD in the 2-foot ranged produced larger pools (over 42
sq ft), which could make them more valuable in terms of habitat.
Unfortunately, depth was the only measurement taken for pool
habitat in this assessment.

The majority of in channel LW D tallied for conifer species was
Redwood, which accounted for 90% of the conifer IWD (see
Table 5-4). “Old” redwood only accounted 5% of the total
redwood species, most likely due to past logging practices in the
upper watershed. The majority of in-channel hardwood tallied
was alder, which accounted for 46%. The remaining hardwood
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LW was predominantly willow. In-channel LW D, for both
conifer and hardwood species, appears to be either larger trees
(>4 foot) or smaller trees (1-2 foot). Riparian forest conditions
and past land use activities heavily influence riparian LWD
loading. More marture and intact the adjacent riparian forest has
a greater the likelthood of sustained LWD delivery (Bragg et al.,
2000). This corresponds 1o NMFS” Recavery Plan (2012) that
found that younger riparian forests often lack trees of sufficient
size and decadence that can act as keystone pieces to create
habitat complexity after they fall into a stream. Past fand uses
within the watershed have altered the historic delivery of wood 1o
San Vicente Creek and as a result, small {1-2 foot) marerial is che
dominant wood currenty accumulating as EWD in the stream.

Opperman and Merenlander’s {2007) work indicates that
hardwoads are most effective for LW D when they are downed,
but living, while Leicester (2005) noted that hardwoods can
potentially serve as valuable LW if they are sufficient diameter
and length in proportion to the channel width. Longer wood
can create larger pools due to its ability to become lodged within
the stream system and accumaulate addition wood. Benda et al.



(2002) found that large pieces of wood
exceeding the width of the bankfull
channel are more likely to remain stable
and act as a trap for smaller pieces of
wood, resulting in reduced large wood
export. In San Vicente Creek, which had
a mean bankfull widch of 25 feet, shorter
wood (<20 feet) was more plentiful in all
reaches and was the largest contributor
to the creation of in-channel structure
(see Figure 5-18). LW D {less < 20 feec in
length}, was structure forming 95% and
84% of the time for LWD 1-2 foot and

> 4-foot diarneter, respectively. Longer
EWD (> 20 feet in length) was structure
forming 45% and 63% of the time for
LYW/D 1-2 foot and > 4-foor diameter,
respectively. Note: Because wood length
was not documented for all LWD out-
side of the sampie reaches, the data was
not included in Figure 5-18. However,
for the data thac was collected, 61% of
the in-channel wood was < 20 feet and

a pool was noted in association with this
wood 69% of the time, compared to 31%
of the time for wood > 20 feet.

Various characteristics, including the
shape and density of individual wood
pieces, affect their potential to be mobi-
lized and transported or to be retained as
can the quantity, position and orienta-
don of the wood pieces within the
streani channel (Gurnell, et al., 2002).
As only size and length has been con-
sidered as part of this assessment, it is
challenging to determine the movement
of recruited wood in San Vicente Creek.
It is equally challenging (o determine the
effect of a predominance of hardwood
species within the system on long-term
pool and backwater development. How-
ever, the resules suggest that the presence
of both hardwood and conifer species
greater than 1 foot in diameter will
resule in a pool and backwater habitat at
least for a short time. Long term LWD
debris jam formation and wood accumu-
fation will be annually monitored.

100
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Figure 5-17.
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Figure 5-18.
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Table 5-4. Amounts of in-channel LWD by diameter, channel location, function, and species. CF=conifer, HW=hardwood

——

Structure Extra Totals Percent

Diameter (feet) ; Backwater | owflow Bankfull
12 Total CF _ 1 11
1-2 Redwood 1 11
 1-2 "0ld" Redwood 0 0
1-2 Total HW "2 2
1-2 Alders z Z
2-3 Total CF 0 1
2-3 Redwood 0 1
2-3 *0ld" Redwood 0 ]
2-3 Total HW 0 0
2-3 Alders 0 0
3-4 Total CF 0 0
3-4 Redwood 0 0
3-4 "0id" Redwood 0 ]
3-4 Total HW 0 0
34 Alders 0 0
>4 Total CF 0 0
>4 Redwood 0 0
>4 “0ld" Redwood 0 o

| >4 Total HW 1 3

[ >4 Alders 1 0

Total  Total CF

Redwood

*0ld" Redwood

Totat HW

Atders
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OBJECTIVES

The goal of this project was to evaluate riparian health relared
to the Cape ivy infestation, and other non-native species to a
lesser extent, in San Vicente Creek. This goal builds directly
off of Priority 1: Threat Abatement Action articulated in
NOAA’s 2012 CCC Coho Recovery Plan which focuses on
removal of exotic vegetation from riparian zones in lower San
Vicente Creek.

The main objectives of the invasive species assessment was to
conduct reconnaissance to determine the extent of cape ivy
within the watershed, consider how cape ivy is impacting
salmonid habitat, and develop recommendations on methods
and schedule of activities for congrol.

To address these objectives, the following questions were kept
in mind:

» Is the presence of cape ivy impairing salmo-
nid habitar directly or through modification
of vegetative or morphelogic structure?

» How will the presence of other non-native species influ-
ence control/eradication methodology recommendations?

» Will the presence of cape ivy influence the pri-
oritization of restoration activities?

INTRODUCTION

After decades of neglect and abuse, riparian zones are now
recognized as critical components of aquatic and terrestrial
ecosystemns (Bragg et al., 2000). Riparian ecosystems, defined
as the transitional zone between terrestrial and aquatic
ecosystems, provide many beneficial functions including
flood attenuation, groundwater recharge, stream temperature
regulation, improved water qualicy, wildlife cover and food,
and large woody debris production. Riparian communities
are characterized by highly diverse, disturbance dependent,
early seral vegeration that reflect environmental heterogeneity.
However, riparian zones are susceptible to invasive by non-
indigenous plant species (Masters and Sheley, 2001) and can
become a homogeneous blanket, degrading riparian habitat by
out competing native plancs and reducing biodiversity.

Aquatic systems depend on the riparian ecosystems for
recruitment of leaves, woody debris, and other detrital matter
for habitat and food resources. Changes in leaf litter inputs
due to the presence of non-native vegetation may result in
substantial impacts on aquatic communities and food-web
dynamics. Changes in terrestrial leaf inputs may furcher influ-
ence stream organic matrer processing, nutrient cyciing, and
light availability within screams (Benbow et al., 2013).

Changes in light availability can impact drifting macroin-
vertebrates, which comprise the vast majority of the food
resources for juvenile salmonids (Chapman and Bjornn, 1969;
Elliot, 1973). Canopy cover can have a strong influence on

invertebrate production and salmonid growth (Behmer and
Hawkins, 1986; Hill et al,, 1995; Quinn et al., 1997; Poole and
Berman, 2001). In addition, riparian canopy intercepts solar
radiation, buffering salmonids from changing stream tempera-
tures. Juveniles, in pardculatly cannot persist in screams with
high SUIMmer temperatures or high[y ﬂuctutating temperatures.
Increasing seream temperatures can influence salmonid survival
directly and habitat by changing the structure of plant and
invertebrate communities {Bisson and Davis, 1976).

Changing plant communities can also result in less bank stabil-
ity and an increase in turbidity level. Sediment can directly
reduce salmonid breeding by covering spawning gravels and
reducing light available for primary production (Kirk, 1985;
Davies-Colley and Smith, 2001). An increase in rurbidity also
has been shown o affect satmonid behavior, as well as density
and growth (NMFS, 2012).

‘The riparian ecosystem plays an important function in stream
and salmonid health. However, like many of che coastal stream
systems in California, San Vicente Creek hosts 2 number of
invasive, non-native species that can prevent the growth and
establishment of other plant species. For the past five years,
Cape ivy has been noted in the lower watershed and recognized
as by far the largest invasive infestation responsible for degrad-
ing riparian habitar due to its expansive coverage and known
ecological impacts. Thus, a large part of this assessment was
focused specifically on Cape ivy.

However, field reconnaissance in 2012-2013 idencified the
presence of a non-narive species, which had previously escaped
notice by field researchers. Identified as Clematis vitalba
(Moore, pers, comm., West, pers. comm.), this plant has not
been previously found in Santa Cruz County and is known
from only ene other occurrence in California, San Francisco
County. While the original intent of this assessment was to
discuss management recommniendations for Cape ivy, this newfy
identificd Clematis has the potental to be of even greater threat
to the health and funcrion of San Vicente Creek and thus will
also be discussed.

Cape ivy

Cape ivy (Delairea odorata) is an aggressive, invasive, non-
native plant. Cape ivy can form dense vegetative groundcover
that smothers other vegetation and can prevent sceding of
native plants. Cape ivy forms stands of close to 100% cover
and competes with other plants for water and nutrients. Native
plant species richness can be reduced up to 90% (McMenamin,
pers, comm.) with greater shore-term impacts on annual than
on woody perennial species. In the long-term, impacts on
woody species can be significant.

Cape ivy readily climbs to the top of mature trees, depriving
them of light, increasing limb loss and causing them to fall
due to weakened conditions, including added weight and the
increased effects of wind forces. The loss of tree canopy results
in changes in stream remperature and modification of instream

strucrure and the aquatic foed chain {Cal [PC, 2013). The sup-
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pression of native herbaceous and perennial, woody seedlings,
limits the future potential for the natural large woody debris
recruitment process and the plants required for the macroinver-
tebrates that are necessary during all salmonid life stages.

In addition, Cape ivy is not a food source for most animals

and insects because of toxic alkaloids, xanthones and a noxious
smell that the plant produces. (Stelljes et al,, 1991, Catalano et
al., 1996). The organic compounds found in Cape ivy foliage
and flowers are known 10 be toxic to mammals, spiders and
Cape ivy foliage contains compounds that decrease fish survival
(Bossard, 1998). Cape ivy may use allelopathy to suppress com-
petitors, similar o California sagebush (Artemisia californica)
and Eucalyprus (Eucalyprus globules).

Originally from South Africa, Cape ivy is a perennial vine with
shiny, five- to six-pointed leaves, waxy cuticles, and often two
small stipule-like Jobes (Cal-IPC, 2013). There is one leaf ar
each node. Foliage is green to yellow-green and has a distinct
odor. Plants have extensive waxy stolons running above and
below ground. Below-ground stems are purple. Each flower

is a yellow, round discoid head the size of a dime. Flowers are
arranged in groups of twenty or more. While Cape ivy fowers
extensively in California from December to February, it has
been assumed that ivy forms non-viable seeds and thus spreads
solely by vegetative means. However, recent laboratory analysis
has shown reproduction from seeds, although this has not been
confirmed in the field (Robinson, 2006). Vegetative reproduc-
tion can occur at any time when the nodes of the stem, stolon,
or leaf petiole are in contact with the soil including a leaf node,
which will sprout readily - even after sitting on dry ground for
months. Cape ivy readily moves downstream with high winter
flows, which can begin new infestations.

Cape ivy was introduced in the 18505 as an ornamental in the
eastern United States and to California by the 1950s (Elliot,
1994). By the 1960s, it had become prolific in Golden Gate
Park, San Francisco, and Marin County (Archbald, 1995;
Howell, 1970). The Invasive Plant Council (Cal-IPC) lists the
species on its High List: Species with severe ecological impacts
on ecosystems, plant and animal communities, and vegeta-
tional structure (Cal-IPC, 2013). Cape ivy’s spread in Cali-
fornia is 2 concern because it invades wildland areas and once
established is extremely difficule to eradicate (Alvarez, 1997;
Bossard et al., 2000).

Clematis

As mentioned in the previous section, the presence of Clemaris
(Clemaris vitalba) within Santa Cruz County is undocumented
(Moore, pers. comm.; West, pers. comm.). Little is known of it
from its singular documented occurrence in California (Moore,
pers. comm.), but the most recent edition of the Flora of North
America documents that the non-native has become naturalized
in norehwestern Oregon to Puget Sound {West, pers. comm.).
With limited information about it’s’ presence and growth
patterns, the following description of the species is solely based
on literarure review and personal communication with local
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botanists and ecologists. As we begin o learn more about this
species, much of this preliminarily information may change.

This variety of Clematis appears to be an aggressive, vine-

like plant that is noted to be invasive plant in most places,
including many in which it is native {CAB International,
2013). Tv is a very serious environmental weed in New Zealand
undergoing eradication (CAB International, 2013). As many
professional have walked San Vicente Creek over the past
decade and the plant went unnoticed until 2012, it is likely
that this species may spread even more rapidly than cape

ivy. There is a severe infestation in the upper reaches of San
Vicente Creck and individual pacches exise throughour San
Vicente Creek almost down to Highway 1. Like Cape ivy,
Clematis both blankets the ground, smothering herbaceous
and woody plants and climbs into the tree canopy. It has been
noted to bring down tall trees and reduce standing forests

to impenetrable low-growing infestations of the vine (CAB
International, 2013). Clematis noticeably hangs down from
the trees into the water (see Figure 6-1).

The plant spread both by seed and vegetatively (Moore, pers.
comm.). West {1991} notes that this variety of Clemaris is a

deciduous, woody climber that can live for 40 years or more,
can grow to over 10 meters in length, and can reach 15 to 20

cm in diameter. However, its growth rate and pattern in San
Vicente Creek is unknown.

Figure 6-1, Clematis hangs down from the trees.

The Clematis in San Vicente Creek is likely a garden escapee
from the Bonny Doon community above the watershed.
Given its rarity, there is no information published on meth-
ods for control in California, but methodology and tools for
control should be similar wo English ivy (Moore, pers, comm.).

METHODOLOGY

To address the Coho Recovery Plan (NMFS, 2012), which
calls for the removal of invasive exotic vegetation from ripar-
ian zones in the lower San Vicente watershed (Recovery action
14.1.1}, it is important to understand the direct impacts of
Cape ivy on habirat and riparian function in San Vicente
Creek, Site reconnaissance was conducted in fall/winter of



2012. Additional reconnaissance was done between April 1 and Ocrober 31, 2013,

The intent was to determine the spatial extent and infestation of Cape ivy and to
a lesser extent other specific invasive species within the riparian corridor and then
develop specific recommendations on methods, priorities, timing and schedule of
related activities for invasive control and management.

For field reconnaissance observations, San Vicente Creek was divided into three
reaches for discussion and recommendations for conrrol and eradication within
riparian habitar. Reach 1 extends from the Highway 1 crossing (684 ft upstream
from the confluence of San Vicente Creek and the Pacific Ocean) to the Ist gate,
which is located 3,670 ft upstream of Highway 1. Reach 2 extends north of the
Ist gate to the conveyor below {5,260 fr upstream from the Highway 1}). Reach 3
extends north from the conveyor belt to the tunnel on San Vicente Creek (15,470
ft upstream of Highway 1) and from the confluence of San Vicente Creek and up
Mill Creek to the Ist dam (15,240 ft upstream from Highway 1)(see Figure 6-2).

To systematically collect data, a one-page Occurrence Sheet was developed {see
Figure 6-3). 'The sheer included a descriprion of location (GPS was unreliable due

San Vicente Creek Watershed Invasive Species
e oWeam Reaches

A

Figure 6-2, SanVicente Creek Watershed Invasive Species Stream Reaches Map

to canopy cover), a description of specific
invasive species present and percent cover,
limited documentation of specific native
species presence, and also information on
access and priority based on potential for
spreading, ease of control, and presence of
native species. Photos were also collected
at each occurrence location (see Appendix
E) Invasive Mapping Reconnaissance for
completed documents and map}.

While the Occurrence Sheets provided
basic information on the location of inva-
sive species, infestation severity, and impact
o habitat quality, 2 more in-depth proce-
dure was developed for Reach 2, which was
found to consist of five well defined patches
of Cape ivy. As it is imporrant o treat these
patches before they spread and become a
larger patch, which will result in the loss

of native species, and greater time and
expense for eradication, additional focus
was given in this area. In Reach 2, assess-
ments were conducted in fall/winter, 2012,
when Cape ivy is easiest to identify and

in April, July and Ocrober of 2013. The
assessments included walking along San
Vicente Street w identify Cape ivy on the
west side of the stream and then walking
the stream to identify Cape ivy on both the
west and east sides of San Vicente Creek.
Once Cape ivy was identified, the bound-
aries of each infestation were walked and
recorded with an accuracy of approximately
1 meter. Information was recorded for each
infestation Area, including an approxima-
tion of percent invasive and native cover,
predominanz native and non-native trees,
shrub and herbaceous species, the distance
from the road and stream, approximate

size and density of the infestation, and
predominance of Cape ivy in tree canopy
{see Appendix E and Figure 6-4). This data
was then hand drawn onto aerial photos.
The hand drawn data was used to develop a
GIS dat layer (see Figure 6-3).

FINDINGS

‘The following invasive plants, with critical
ecosystem impacts, were identified within
the project area and are considered 1o be
of management concern for San Vicente

Creck and Mill Creek.
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Reach i

Reach 1 was historically modified to allow grazing on adjacent
areas, as evident from historic off-channel ponds, and was
straightened to reduce flooding (Smith pers. comm., 2012}.
This anthropogenic disturbance has resulted in a predomi-
nantly solid mass of Cape ivy (>50-90%) on both sides of the
streamn and approximarely 100 ft up the rock cliff on the south
side. Below the rock weir structure installed by the National
Marine Fisheries Service and RCD in 2008, Cape tvy cur-
rently spans across the creek covering downed wood and debris.
Directly above the weir structure, the Cape ivy infestation is
heavier on the right bank, on what is likely a historic flood-
plain. Cape ivy is present in about 50% of mature native trees,
which predominantly include alders (Afnus p.) and willows
(Salix sp.).

Clematis is found in Reach 1, beginning approximarely 1250
ft upstream from Highway 1 with small multiple patches
identified from San Vicente Creek. While che species is likely
to continue spreading to Highway 1, its expansion into the
riparian buffer is unknown.

Jubata grass {Cortaderia jubarta) is present along Highway 1 and
predominant adjacent to the concrete weir structure and within

the constructed diversion channel to the lower pond. A few
plants are found sporadically throughout the reach, but poten-
tial expansion is limited due to shade provided by tree canopy.

Hemlock (Conium maculatum) and fennel (Foeniculum vul-
gare) are present near Highway 1 and along Coast Road/San
Vicente Sereet. Other noted invasive species within the reach
include forgee-me-nots (Myosotis sp.), occurring on gravel beds
and within che active flood channel, French broom (Genista
monspessulana) along the road edge and bare, sunny locations,
and a small patch of English ivy (Hedera belix) on the left bank.
In addition, nasturtium (Naszurium sp.) and morning glory are
present on the left bank near residences and along San Vicente
Street. These last two invasive species represent a significant
threat in the short-term future, particularly after restoration
disturbance (McMenamin, pers. comm.).

Noted native species include California blackberry (Rubus
ursinus), California Bee Plant (Scrophularia californica), Stachys
(Stachys sp.), Coffecberry (Rbamnus californica), Red elderberry
(Sambucus racemosa), Dogwood (Cornus sp.), Ribes sp., Bracken
fern (Preridium aquilinum), Five finger fern (Adiantum pedatum
aleuticum), Horsetail (Eguisetum arvense), and Stinging nettle
(Urtica dioica). There is good access along Reach 1 for treat-

Point: Compass: Distance from GPS: Lat/Long:
Access:
[ ] Heavy Equip. i . , Cover Mixed w/ Dominant Size Class /
(] Crew invasive Species <50% > 50% In Trees? Natives? Isolated? Natives | Present? Tree Count
DEQD o ACMA
Adjacent to Floodplain? HEME ACNE
[ ]Yes CALYSTEGIA ATFE
{ INo Con AECA
RUD} ARCA
Slope: VIMA ARDO
QOuterbank GEMO2 COSE
Innerbank AGAD COCO
COMA FRVE
Solar Radiation: BRASSICA HELA
RHSA [JUEF
Photo Description|Photo #s: HIIN JUPA
North CAPY PEPA
South Civu PLRA
East ' CULTIVAR POMU
West ACACIA POTR
CARPOBROTUS Quercus
FOENICULUM RHCA
ERHARTA RIME
RISA
ROCA
MNotes: RUPA
SAME
SCCA
SESM
STACHYS
SYAL
WOFI
Date: Time: Observers:

Figure 6-3. Occurence Sheet.
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San Vicente Cape Ivy Patches
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Figure 6-5. Cape ivy patch map
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ment, but coordination with the adjacent landowners will be

needed,
Reach 2

Reach 2 appears to have been less modified historicaily.
Interestingly, the infestation of invasive species is less severe and
occurs in isolated patches in Reach 2 rather than as a homog-
enous community. Whether this is directly linked to the lack of
disturbance could not be confirmed through field observation
ot analysis of histotic aerial images. The Cape ivy patches have
established within approximately a 1,450 ft linear stretch of

the riparian zone and appear to be located only on the western
side of San Vicente Creek., With the exception of the upper
most area {(Area 5}, all areas appear to have spread from the
sereambank towards the road. Area 5 is also the fargest parch
of Cape ivy. This suggests that Area 5 may have been the initial
infestation site and that Cape ivy has since been spreading
downstream during winter rain events.

As previously mentioned, within Reach 2, five Cape ivy areas
were intensively mapped, documenting current boundaries, dis-
rance between parches, and the presence of specific herbaceous
natives that may need to be protected.

Nete: The information listed below, describing the five Cape ivy
areas in Reach 2 is aceurate prior to any treatments that occurred
in July, August and September, 2013. After trearment, some
changes will have occurved.

Area 1 is located 340 feet north of Gate I (measured on the
road). The stream distance is approximately 250", The area is
berween 400 and 600 sq. ft. in size with an overall density of
Cape ivy less than 50%. Cape ivy can be found in 5 to 10 trees
up to heights of 30°. A low density of Cape ivy is found on the
northeastern streambank.

Area 2 is located 75 feet north of Area 1, along the stream. The
stream distance is approximately 340" The area is between 450
and 550 sq. ft. The Cape ivy density is greater than 50%. Cape
ivy can be found in 5 o 10 trees up to heights of 30°. While
there is not usable access for this area from the road at this
time, due to a Yellow Jacket nest, access will be created through
Area 3, in the future. The distance between area 2 and area 3
along the stream is approximarely 207,

Area 3 is located 459 north of Gate 1{measured on the road)
and 410" norch (scream distance). This area is approximarely
4000 to 5000 sq. ft. in size with an overall density of Cape ivy
of 709 o 80%. Cape ivy can be found in 10 o 30 erees up to
heights of 30°. There are significant patches of desirable native
plant species within the area.

Area 4 is located 993 ft north of Gate 1. This area is 225 10 300
sq. ft. with a density of 40% to 60%. The Cape ivy is in a few
trees to a height of 15" This is the only paich of Cape ivy within
a 325 linear foot section of habitat berween Area 3 and Area 5.
There is also an isolated 300 to 600 sq. ft. patch of Vinca (Vinca
major) directly adjacent to the Cape ivy, along the stream. Also,
there is a tiny (15 sq. ft.) patch of Wandering Jew (Tradescantia

Sluminensisy approximartely 70 ft upstream. As of July 2013, there
is access for this area from the road.

Area 5 has to road access points. The southern access is located
1179 ft north of Gate 1. The northern access is located 1425 ft.
north of Gate 1. This is the largest patch of Cape ivy (15,000 o
17,000 sq. fr.). It runs north w south for 246 linear feet of the
road. This area represents the furthest known upstream, north-
ern extent of the Cape ivy. This is also the only patch in Reach 2
that strecches from San Vicente Creek to the road. The height in
the trees ranges from 15 to 30 ft. The width of this patch is 75 ft
ar the upstream edge and 78 ft at the downstream edge. As the
creek bends in this stretch there is a narrowed section running
east 1o west, with a width of approximately 45 f1. This was likely
the initial point of infestation in Reach 2.

Other non-native species occur in small parches, including a
few single jubara grass plants, a few French broom and Clematis
within the stream channel and along both sides of the stream,
although more dominantly established on the teft bank. Tralian
thistle (Carduus pycnocephalus) has been observed along San
Vicente Road (McMenamin, pers. comm.).

Noted native species include California blackberry {Rufus
ursinus), California Bee Plant (Scrophularia californica), Stachys,
Coffeeberry, Red elderberry (Sambucus racemosa), Dogwood
(Cornus sp.), Ribes sp., Bracken fern (Preridinm aquilinum), Five
finger fern, Horsetail, Scirpus (Scirpus sp.) and Stinging nettle.

Reach 3

While Reach 3 is devoid of Cape ivy, the riparian habitat is
dominated by Clemads, particularly in areas where the canopy

is less dense and more sunlight is available, In the upper extent
of this reach, Clematis blankets the ground (>70%) and is pres-
ent in California Redwood (Sequoia sempervirens) and Alder trees
up to heights of 30 feer. Clematis forms a solid wall in some
areas and native herbaceous plants are limited in these areas

{see Figure 6-6).

Two large patches of jubata grass exist on the righe bank (facing
upstream) in the upper extent of Reach 3, near the tunnel on
San Vicente Creek. They are fairly close together and appear to
have colonized on old landslides/scarps (see Figure 6-7).

In addition, English ivy appears to have been planted near a
historic building on to the left of San Vicente Creek (facing
upstream). The ivy now occurs on covers both stream banks near

the tunnel {Figure 6-8}.

Acacia {Acacia sp.} wrees were observed near the lower dam
on Mill Creek (Moore, pers. comm.). There were removed in
November, 2013.

A small amount of English ivy and individual jubata plants also
exists in most of this reach, although a large patch of jubata

is present near the tunnel. French broom has colonized small,
sunny disturbed areas, although expansion is minimal due to
heavy canopy and groundcover.
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Swall bur frequent patches of Tradescantia fuminensis can be
found in Mill Creek, predominantly on the gravel beds and
on the left bank of the channel.

Native vegetation in Reach 3 includes Tan oak (Lithocarpus
densiflorus), and Douglas Fir (Pseudotsuga menziesii), Califor-
nia Redwood, Alder, Willow, California blackberry, Bracken
fern, thimbleberry (Rubus parviflorus), Five finger lady fern,
and stinging nettle.

In addition, there is a small patch of Purple starthistle (Cen-
taurea calcitrapa) (< 30 sq ft) near the conveyor belt, where
the road forks (McMenamin, pers. comm.). There may be
more plants in the fields across the road, but this area has not
been surveyed.

Actions to Date

Since 2011, the RCD has been planning and coordinating
the removal of small areas of Cape ivy within Reach 1 and 2.
In 2012, Cape ivy was hand pulled from a 10,000 sq. ft area
focated directly adjacent to and just south of the first gate
(Reach 1). Roughly 95% of the ivy was removed, with the
remaining 5% being comprised of sub-surface root systems
that were missed by the hand crews. Follow up removal is a
high prierity and will be completed this fall.

In 2013, Cape ivy was almost completely (35%-+) removed

from the trees in Reach 2, Areas 1, 4, and 5. Removal from
the trees in Area 2 and Area 3 was limited, due to the pres-
ence of a Yellow Jacket nest.

Two passes of hand removal were made to remove Cape ivy
in Area 1. Very little new Cape ivy growth has been observed
on the ground and a success rate of approximately 90% has
been achieved to date. There are medium Clematis vines on
the ground in Area 1, but after the vines were cut in July,
much of the Clematis in the trees is dead, with limited seed
production. The Coffeeberry and Ribes sp. in the area has
new growth since the removal of the Cape ivy and Clematis,
due to increased sunlighe exposure.

Of all the Areas, Area 2 had most remaining ground contact
with Cape ivy in the trees. Where possible, this contact was
broken to a height of 4 to 6 feet to allow the Cape ivy o
desiccate in the trees. However, significant levels of Cape
ivy remain in the trees as it is oo high up to successfully

be removed and due to the close proximicy to the Yellow
Jacket nest. Desiccation levels for remaining Cape ivy in the
trees is not as high here as elsewhere, likely due to shade and
greater mass. A large Cape ivy mass remains in the trees,
but is too high for access, as of 2013. The largest Clematis
vines found in Reach 2 are located along the stream in Area
2 and remain on the ground with mostly live vines remain
in the trees. Proximity to a Yetlow Jacket nest limits further
removal work in Area 2, at this time.

For Area 3, all ground contact for Cape ivy in the large
Alder was broken to a height of at least 6 feet and significant
amours in the tree were removed and left on the ground.
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Figure 6-6, Clematis blankets the ground in the uppe reaches of SanVicente
Creek,

Figure 6-7.Two large patches of jubata grass are near the tunnel on SanVicente
Creek,

Figure 6-8. English ivy near the timnel on SanVicente Creek,



The Cape ivy appears to be desiccating and will likely be dead
prior to winter. More than half of the upstream edge of Cape ivy
was cleared from native trees and shrubs and a limited amount
was pulled adjacent to the stream bank to limit downstream
transport and establishmene. Due to the presence of native her-
baceous plants, care was taken to limit damage to the desirable
plant species. The yellow jacket nest limits work in the area.

An access path was cleared to reach Area 4 and Cape ivy

was carefully hand pulled o 99%+. No further ivy has been
observed on the ground and the little Cape ivy which remained
high in che trees has desiccated furcher and is highly likely o

be dead by the first rains. A small patch of Vinca major was
removed to 97%-+, with only a few roots remaining on the
stream bank. The Tradescantia was not removed yet, as a path
will be required to access this small infestation. The rwo Clema-
tis seedlings found in Area 4 were left undisturbed {or further
observation and will be hand pulled this fall or winter. A small
San Francisco dusky-footed Woodrat nesc is found in Area 4 and
was left undisturbed duting removal activities.

Area 5 was too large to attempt large scale eradication in 2013
due o limited tesources, but a permanent north and south
border was established by carefully hand pulling the ivy 1o create
an easily monitored and defensible border and prevent future
infestation upstream and downstream. Desiccation for Cape ivy
in the few remaining trees is not as high as elsewhere, likely due
to shade and greater mass.

The small patch of purple starthistle was hand removed in 2012
prior to seed set, ‘

Most of the plant species found within the project area are listed
by the CDFA and Cal-IPC, as noxious weeds and invasive spe-
cies, Table G-1 lists these species and the invasive threar rank-
ing based on the CIDFA ranking, Cal-IPC ranking, and field

observations.

Methods of Control

There are various management techniques used to wreat/eradi-
cate the non-native species identified as resource concerns in

the San Vicente watershed, including heavy equipment, the use
of specific hand power equipment, hard wools, hand removal,
grazing, and herbicide application. Specific bio-control agents
are presently going through the field testing process for approved
use in California for use with Cape ivy and may be available 2
few yeats down the line. The most effective coatrol techniques
consider species’ growth patterns, reproduction characteristics,
the species focation within the project area, weather, type of and
proximity of desirable species, and the level of infestation. Below
provides a summary of those methods, as well as cheir growth
patterns (see Table 6-1). Also taken into account are the spe-
cies” flowering and seed production periods (see Table 6-2). The
selecred method of conerol may vary from location w location
within the habitat for a given species based on extent, presence
of natives, distance from stream, soil and moisture conditions,
time of year, amount of solar radiation, etc.

Italian thistle (Cardius pycnocephalus) readily colonizes any
area removed of dense groundcover and recently discurbed
{Harradine, 1985). However, it does not readily establish in
shaded moist environments and so is a limited threat to ripar-
tan restoration. Potential removal techniques include:

1. Hand pulk
2. Carefully timed weed whacking
3. Graze with sheep or goats.

Purple starthiste (Centaurea calcitrapa) readily colonizes
recently disturbed areas and roadsides {Bossard et al., 2000}.
However, unlike Tealian thistle which can be dispersed long dis-
tances by wind, purple starthistle seeds are primarily deposited
below or near the parent plant. Thus, it will be most important
to continue to remove new plancs prior o seed set to eventually
deplete the seed bank. Potential removal techniques include:

1. Hand pulling, digging, or grubbing priot 1o seed set.

Clematis (Clematis vitalba) growth patterns and rate of repro-
duction in San Vicente Creek is curtently unknown. As previ-
ously mentioned, the potential removal techniques are based on
experience in English ivy removal (Moore, pers. comm.) and
inclade:

1. For climbing vines, cut a 4-5 ft swath around the trees
with loppers and/or hedge trimmers to kill the Clematis in
the tree canopy. Larger stems are common and will require
hand saws. Minimize damage to the bark of the host tree.

2. For groundcover:

» Re-cut tree root in spring and apply an herbi-
cide approved for use in riparian areas.

» Apply foliar application of herbicide approved for use
in riparian areas with backpack sprayers in areas with
high density Clematis and limited native species.

» Use a small skidster/loader to remove surface mass and
follow up with spot treatment of herbicide in areas
with large infestations. Requires a skilled operator.

Poison hemlock (Conium maculatum) can spread quickly
after the rainy season to areas that have been cleared or dis-
turbed. The combination of a long seed dispersal period, seed
dormancy, and non-specific germination requirements enable
poison hemlock seedlings to emerge almost every month of the
year {Roberts, 1979). Given its broad infestation and prolific
narure, only low level management of chis non-native will be
possible. Potential removal techniques include:

1. Hand pull or grub plants before seeds set. Remov-
ing the entire root mass is not necessary, but repeating
this procedures for multiple years will be required,

2. Apply a post emergent herbicide, like
glyphosate with a surfactant.

3, Flame in wer season, lare winter,
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Table 6-1, Invasive Weeds of Management Concern and Invasive Rankings

nti me

Wiéeiy distributed in disturbed open Moderate" T Annual; spread by seeds; seeds can disperse by animals,

ltalian thistie Carduus pycnocephalus
sites, roadsides, pastures, annual vehicles; by wind an average of 75 feet from the parent
grasslands, and disturbed wildlands. plant and ¢an travel more than 325 feet in strong

’ winds. A single plant can produce 20,000 seeds in one
season (Wheatley and Cotlett, 1981).

Purpie starthistie Centaurea calcitrapa Fields, roadsides, disturbed open Moderate Anrnual, biennial or perennial; spread by seeds but
sites, grasslands, overgrazed range- close to the parent plant; longevity of seed is unknown
lands, and logged areas in the (Bossard, et. al, 2000).
northern and central coast ranges of
California,

Clematis Clematis vitalba Agricultural areas, coastland, natural  Unlisted Perennial; airborne seeds; damaged or cut stems can
forests, planted forests, range/ re-sprout so plants can spread vegetatively as well,
grasslands, riparian zones, ruderal/
disturbed, scrub/shrublands, urban
areasC. vitalba fypically occupies for-
est margins and gaps and can invade
Gpen spaces

Poisen hemlock Conium maculatum Commonly fourd in dense patches Moderate Annual, biennial; repraduced by seed which is dispersed
along roadsides and fields. It also by water, wind, mud, animal and humans (Bossard, et
thrives in meadows and pastures al., 2000).Can germinate any time of year. Approxima-
and is occasionally found in riparian taly 90% of the seed is dispersed between September
forests and flood plains, but prefers and December. Seed can remain viable in seed bank for
disturbed areas up to three years (Baskin and Baskin, 1990).

lubata grass Cortadena jubata Favors dunes, bluffs, coastal shrub-  High Perennial; spreads by wind blown seed that can travet
lands and marshes, inland riparian over 20 miles under windy conditions. Can flower twice
areas, and disturbed areas in a year. An individual inflorescence can produce a

million or more seeds (Bossard, et al., 2000).

Cape ivy Delairea odorata Predominant in coastal riparian areas, High Perennial; presently appears to spreads vegetatively
as well as inland riparian aveas, moist in California; can root at each node along the stem;
forests, and oak woodlands viability of seeds in: wildiands is unknown,but has been

found viable under lab conditions

Fennel Foeniculum vulgare Grasslands, coastal scrub, riparian, High Perennial; reproduces from root crown and seed
and wetland communities (Bossard, et al., 2000); dispersed by water, vehicles,

and humans; birds ard rodents eat the seeds and may
also cause dispersion (Bossard, et al., 2000); seeds may
persist in soil for several years before germinating; can
germinate any time of year.

French broom Genista monspessufana  Common on coastal plains, mountain  High Perennial; Spread by seeds; seeds viable 30+ years;
slopes and in disturbed places such plants can re-sprout from cut stumps. Can flower twice
as streambanks, roads cuts. It can a year at some locations (Bossard et al., 2000).
colonize grassiand and open canopy
forest.

English vy Hedera helix Found in open, deciduous forests, High Perennial; plant reproduces vegetatively; can root at
particularly near residences. each node along the stem.

Forget-me-nots Myosotis sylvatica Prefer moist habitat, wetlands and Limited Annual or perennial
riparian areas.

Wild Radish Raphanus sativus Grasslands and open/disturbed areas, Limited Annual, but can occasionally be perennial; spreads
including roadsides in California, Wild by seed
radish may also be found in wetland
areas,

Wandering Jew Tradescantia flurminensis  Damp shaded habitats, especially dis-  Unlisted Perennial
turbed and previously grazed forest,
shrubland, streams, alluvial terraces,
wetlands, and anywhere downstream
or adjacent to existing infestations.

Vinca Vinca major Coastal counties, foothilt woodlands, Moderate Perennial; Spreads vegetatively only in this area. water
the CentralValley, and even desert can transport broken stem fragments downstream
areas.Riparian zones are particularly where it resprouts,

sensitive.

1 - Species has a pest rating of “C” by CDFA.)
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Jubata grass (Cortedaria jubata) is a very invasive weed in
the coastal area of Santa Cruz County. It readily colonizes
disturbed soils and produces 2n abundance of sced that can
disperse widely. It persists under dense canopy, but does
not readily produce seed under shaded conditions. Potential
removal techniques include:

1. Hand removal with the use of pulaski,
prior to seeding,

2. Apply a post emergency herbicide, such
as glyposate ar a 2% solution.

3. Removal with heavy equipment or pull
out with a truck and chain

Cape ivy (Delaireia odorata) is one of the priority species for
removal in the watershed and methods for removal will vary
greatly based on site conditions and financial resources avail-
able. Success will always require specific methodologies fol-
lowing carefully prioritized steps and long term monitoring.
Potential removal techniques include:

1. Hand Grubbing:

» Break ground contact for all Cape ivy in trees for 3-6
feet. If practical remove all the Cape ivy from the trees.
If removal is not practical, ground contact should be
broken as soon as possible after the rainy season.

» Establish easy maintained borders/ buffer zones around the
edge of each paich if it is not going to be treated to 95%+
eradication level in any given year. Monitor and remove
any Cape ivy growing into the border areas/buffer zones,

» Hand pull, follow up with second pass to remove all
above ground Cape ivy to 90+ % and third pass to
temove all Cape ivy thizomes and roots to 95+%.

Table 6-2. Typical Flowering Period of Invasive Weeds

2. Grazing is an option for large areas
and minimal native species.

3. Mechanical removal with heavy equipment.

4. Herbicide treatment with an herbicide
approved for use in riparian areas.

Fennel (Foenicutum vulgare) thrives on disturbance (including
control techniques). Control techniques include either mini-
mizing disturbance or increasing disturbance to promote fennel
seed germination. Because the species readily colonizes dis-
turbed sites and can have dormant seeds for several years, fen-
nel control will be crucial o control seed dispersal on recently
disturbed sites. Potential removal techniques include:

1, With small stands, dig out the whole plant.
Do not cut plant as this disperses seeds.

French broom (Genista monspessulana) is an aggressive shrub
that readily colonizes diseurbed sites and roadsides, particularly
sunny locations. It produces long-lived seeds {over 30 years) and
requires a long term commitment to be removed. Conrtrol of
this plant will alse be critical to ensure that it does not colonize
sites after another invasives are removed. Potential removal
techniques include:

1. Hand pull and pull with weed wrenches, remov-
ing entire mature plant; repeat yearly for 5-6
years. Apply multiple creaxments each year to
speed up depletion of the seed bank,

2. Apply foliar herbicide spray to mature plants dur-
ing active growth and after flower formation.

3. Use a flaming method on young seed-
lings and seeds in winter months.

ormmon Nam _ScentificName -
Halian thistle Carduus pycnocephalus
Purgple starthistle Centaurea calcitrapa
Clematis Clematis vitalba
Poisen hemfock Conium maculatum
Jubata grass Cortadenia jubat
Cape ivy Delairea odorata
Fennel Foeniculum vulgare
French broom Genista monspessulana
English ivy Hedera helix
forget-me-nots  Myosoiis sylvatica
Wild radish Raphanus sativus
Wandering lew Tradescantia fluminensis
Vinca Vinca major
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English Ivy (Hedera helix) exists in small patches within the
project area, Due to the presence of more aggressive, herbaceous
plants, expansion of this non-native has been limited. Removal
of English ivy alongside Clematis and Cape ivy will limie its
potential for spread. Potential removal techniques include:

1. For climbing vines cut plant to kill upper portions and
treat the remainder of the plant as ground cover. Try o
minimize damage to the bark of the host tree. Use a large
screw driver or forked garden tool to pry and snap the
vines away from the tree trunks and cut using a pruning
saw for larger vines or a pruning snips for smaller stems.

2. For groundcover:
» Apply foliar herbicide.

» Use mechanical equipment to remove the
mass of ivy and follow with hand crews.

Forget-me-nots (Myosotis sylvatica) are limited in the current
extent in the watershed, but have the potential to pose a serious
threat to the understory and native herbaceous vegetation due
its highly successful seed dispersal. Potential removal tech-
niques include:

1. Hand pult

Wild radish (Raphanus sativa) has limited potential for degrad-
ing habitat within the riparian corridor, but can readily become
a problem along riparian and roadsides, like San Vicente Street.
Potential removal techniques include:

L. Pull younger plants by hand.

2. For follow up sport treatments use a foliar spray
of glyphosate on the leaves before the plant flow-
ers, Do not use glyphosate for broad trear
ments due to the development of resistance.

Wandering few (Tradescantia fluminensis) exists in small
patches within the project area and could be easily controlied
while the extent is limited. The key to successful control of 7.
Jluminensis is to reduce light availability by improving canopy
cover that also reduces invasion by other weeds as gaps left
from removal are likely to be colonized by other invasive spe-
cies. Potential removal techniques include:

1. Hand pull (remove all fragments).

Vinca (Vinca major) exists in small patches within the project
area and its spread may be limited due to the dense riparian
canopy. Under the right conditions and once established,
vinca has the potential to form a dense groundcover. Potential
rernoval techniques include:

1. Hand pull. Monitor and hand pull resprouts.
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INTRODUCTION

Over the past ewo years, the RCD team has completed a number
of key technical assessments with the collective goals of enabling
development of a comprehensive and multidisciplinary set of rec-
ommendations to support recovery of listed salmonids in the San
Vicente Watershed. The previous 6 chapters of this Plan both ser
the context for the intrinsic value and uniqueness of this particu-
lar watershed, and articulare the objectives and findings from
these assessments. While these assessments contain invaluable
data and insights, there are two external factors which make chis
document and the technical information it presents so valuable.
First, the technical team and the review committee have been
working collaboratively in this watershed for over a decade (and
some folks for upwards of half of century). During this time, we
have walked, talked, observed, discussed, and experimented in
this watershed; learning all the time and shaping the assessment
conducied as part of this effort. Second, our landowner partners
(particularly the Trust for Public Land/Coast Dairies, US Bureau
of Land Management, CEMEX, and Living Landscape Initia-
tive) have provided us with unprecedented access 1o nearly 90%
of the warershed and to their internal archives and dara. This
level of cooperation and access has significantly enriched and
informed both the objectives and methods for the assessments as
well as interpretation and ground-truthing of the findings.

This effort was explicitly funded in order ro develop specific
recommendations to promote recovery of listed salmonids in the
San Vicente Creeck Wartershed and this section aims to accom-
plish thar stated goal. That said, through a process of critical
review, robust discussion and a long history of observation,

the RCD technical team has developed a list of recommended
actions that we believe are at their core ecological, intercon-
nected, synergistic, and holistic. As such, the recommendations
not only specifically address listed salmonids bur address ecologi-
cal uplift and resilience across the watershed, amongst different
habitat types and niches, and through both short and long term
time scales. For a purely ecological perspective, the recommenda-
tions contained in this section address the foundational ecologi-
cal concepts of:

Food: via enhancing and protecting the ability of the system to
create allochthonous productivity (insects and food sources from
outside of the stream such as leaf litter fall from riparian trees
and material washed in from foodplains) and autechthonous
productivity (insects and food sources produced in the stream
such as benthic macroinvertebrates that rely on clean gravels and

cobbles);

Shelter: via enhancing and restoring the processes that create a
mosaic of shelter for both adult and juvenile salmonids such as
large wood to provide refuge, force scour pools, and promote
channel aggradation and flow redirection t enable floodplain
activation and recreate slack warter habitar; and

Successful Reproduction and Rearing: via reestablishment
of natural geomorphic processes that would recruit and sort
spawning sized gravels, removal of barriers w sediment transport,

remediation of areas contributing fine sediments, and protection
of instream flows to allow fish to access high quality spawning
habitat, migrate through and feed in shallow riffles, and hide in
deep, cool pools.

In addition to framing and developing recommendations that
support the overt goal of salmonid recovery, we also emphasize
the more subtle and foundational goal of enhancing and restoring
the key ecological processes that maintain the watershed. All of
the recommendations discussed in this chapter also address one
or more of the following watershed objectives:

1. Improve conditions that facilitate natural geomorphic
function;

2. Improve riparian health;
3. Floodplain connectivity;

4, Improve instream habitar subtability and quality for salmo-
nids; and

5. Consider all actions within the context of adaptive
management.

Finally, it should be noted that the recommendations articulated
below are also intertwined with the on-going efforts of the local
captive broodstock coho recovery program and are focused

on increasing carrying capacity and improving the ecological
health of the watershed to increase the value and effectiveness
of this broodstock program. These recommendations have been
developed in a collaborative fashion, have been reviewed by the
Steering Team and modified based on substantive feedback.

Please note, for the purpose of this report, the implementation
timeline provided for ali recommended practices is defined in the
following manner: Short-term (0-3 years), medium-term {4-10
years}, and long-term (10+ years).

CONCLUSION

As mentioned above, this plan is the culmination of decades of
experience, familarity and commitment by this team and warter-
shed parters. This plan is a living document that will not collect
dust by sitting on the shelf, but rather guide our actions over the
next decade to improve riparian health and restore ecosystem
function.

While ambitious, the recommendations in the plan are imple-
mentable. They build on previous efforts in the watershed under
the auspices of TWRP and by partners and the RCD, and can be
permitted through the Santa Cruz Countywide Partners in Res-
toration (PIR) Permit Coordination Program. The PIR program
facilitates the implementation of small-scale, environmentally
beneficial projects through the issuance of programmatic permits
rather than permitting projects on an individual basis. Projects
are designed based on criteria set forth by the Natural Resources
Conservation Service (NRCS) and environmental guidelines and
protection measures set forth by the program partners, includ-
ing the County of Santa Cruz, Regional Water Quality Control
Board (RWQCB), Army Corps of Engineers (ACOE), National
Marine Fisheries Service (NMES), US Fish and Wildlife Service
(USFWS), California Department of Fish and Wildlife (CDFW).
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RECOMMENDATIONS

Table 7.1. Strategies and actions proposed for SanVicente Creek Watershed

Issue or Objective/

Dependencies/ Limitation  Ecological
Recommendation Detailed Description Location Description  Linkages Addressed  Concept

Maintain exist- oo
. . Recommend continuing the current flow record through
ing continous . . Curent gauge Instream Instream
2 funding and operation of the flow and temperature - .
streamftow/stage ; . . locations flow habitat
qauge gauge installed in lower San Vicente Creek.
3
Support the County Sanitation Districts efforts to
A upgrade the existing diversion fadlities for the town CEMEX/Davenport Instream nstream
of Davenport’s water supply to reduce water foss and Diversions flow habitat

improve system flexibility and efficiency.

Consider conjunctive water supply options for the town
Coordinate with of Davenport (e.g use of groundwater, surface water,
landowners and recycled water and new storage) that would allow the
5 . town to reduce withdrawals from SVC during the dry
project partners . . . .
on protectin season {especially during drought}, provide a higher
o g level of municipal water supply reliability, and protect

Watershed and Instream Instream
beyond flow hahitat

water resources critical summer baseflows for salmenids.
Identify opportunities for flow protection and enhance-  Mill Creek Subwa-
ment such as refocating existing instream and near tershed and San
- \ . . Instream Instream
6 stream water diversions/wells and/or using section Vicente Watershed flow habitat

1707 of the Ca Water Code to dedicate waterrights to  downstream of the
fish and wildlife resources Quany

Recommend supporting the County’s protection efforts

g - Support karst for karst protection zones, Data needs around stream- Watershed Instream Instream
protection efforts  flow measurements could be tiered and correlated to flow habitat
high priority karst areas.
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*Timeline: Short term = 6-5, MediumTerm = 4-10, LongTerm = 9+

Timeline* Priority Estimated Budget  ldentified Partners

FRGP Sanitation District,

Ongoing High $15,000/year NOAA, and/or BLM.

Céunty Sanitation
Short-term High None Department, Davenport
residents, IRWM, CEMEX

County Sanitation
Department, Davenport

Medium and fong-term  Medium Unknown residents, IRWM, CEMEX,
Resource Agencies, many
others

RCDSCL, BLM, Bonny
Doon Fire Safe Coundil,
Rural Benny Doon As-
sociation and NRCS

Medium-term Medium Unknown

Short-term Medium Unknown County

SanVicente Creek Watershed Plan for Salmonid Recovery
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Issue or Objective/
Dependencies/ Limitation  Ecological
Recommendation Detailed Description Location Description  Linkages Addressed  Concept

Prevent illeqal enforcement and Living Landscape Initiative Partners Instream Instream
11 ; g {CEMEX) address illegal land uses, including water Watershed flow/water .
water diversions . . o . . habitat
diversions for marijuana or other illicit operations that quality

rely on diversion on their property.
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“Fimeline: Shost terta = 0-5, Medium Term = 4-10, Long Term = 94

Timeline* Priority

Estimated Budget  [dentified Partners

BLM, Living Landscapes
Initiative, County Sheriff

Short-term and ongoing  High Unknown
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Isste or
Dependencies/ Limitation
Recommendation Detailed Description Location Description  Linkages

Addressed

Objective/
Ecological
Concept

18

Remove Cape

[ faciliate naturat
geomorphic
processes

vy (Delairea

. low. i N
odorata) from As per recommendations below, implement a full water:

shed eradication effort for cape ivy to reduce potential

existing and/ impacts fo natural geomorphic processes on floodpiain
or reconnected p . 9 PaIC P TOOIPIAIN - ytershed - #27 and #28
foodplains to areas resulting from complete cover of cape ivy and :

impadis to health and longevity of floodpfain trees (see
recommendation #20 below}.

Reconnect
floedplains
and reestab-
lish natural
geomorphic
processes

Geomorphic
function
and riparian
enhance-
ment

Recommend further analysis and design to rethink
the lower pond project based on the past five years

of observations and information developed from the gﬁgﬁﬂmmc Geomorphic
geomorphic and hydrologic assessments, The original flood Eai,n function,
design team {Balance Hydrologics and the IWRPTAC) P nstream
20 . . . . Lower pond #17 connectivity, .
have discussed numerous options for either repair and/ . ) habitat and
- AR e increasing !
or rethinking this project and the current thinking is the camvin floedplain
Address signifi-  natural geomorphic and hydrafogic context for the area c&n:d; connectivity
cant shortecoming  1ends itself to one of the highest priority and largest P
in the current eppertunities for floodplain restoration,
function of the  Permit and implement the preferred altemative de-
lower pond res-  veloped through action #17. Depending on technical Ceomorphic
toration project  studies, this project could include removal of the existing functi P
! unction, .
concrete water controf structure, notching of the natural ; instream
upstream banks, significant sediment removai and ﬂoodpla'm. habitat and
21 . ’ Lower Pond #20 connectivity, .
grading between the channel and the pond to restore . . floodplain
. L . . increasing .
floodplain function, circulation, and connectivity. Any camvin connectivity
analysis and design would need to incorporate future caanitg
sea-level rise and impacts/opportunities associated with pacity
these changes.
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“Timeline: Skort term = 0-5, MediumTerm = 4-10, LongTerm = 9+

Timeline* Priority Estimated Budget

Identified Partners

Medium-term and RCDSCC, George
i High Unknown McMenamin, BLM and
ongoing et

IWRP, RCDSCC, BLM
Caltrans, CEMEX

C $30,000-$40,000
Short-term Medium (for designs and

studies) (possible usg of sediment
for reclamation)
. , IWRF, RCDSCC, BLM,
Medium-term Medium $50-200,000 WRPTAC
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Recommendation Detailed Description

Location Description

[ssue or

Dependencies/ Limitation

Linkages

Addressed

Objective/
Ecological
Concept

Lack of
Sustain, enhance and support existing effectiveness .’“""""r‘ Geomorphic
o ; ing and .
monitaring protocols developed and implemented by Throughout . function,
) . . evaluating .
24 NOAA's Southwest Fisheries Science Center to deter- anadramous #13-423 success of instream
mine/identify/quantify effects of restoration actions on  reaches of the . habitat and
. . e restoration -
physical AND biological response via fisheries popula-  Watershed ) floadplain
. . projects/ .
tion, density and abundance. connectivity
recovery
strategies
;a;:ig) fﬁn Geomorphic
Recommend monitoring LWD projects for scour, hard- g function,
] - L Throughout the and evaluat-
. wood sprouting, longevity of wood, how species differ, . . instream
25 | Monitor . . watershed at imple-  #13-#15 ing success .
) - ability to redirect flows and aggrade the channel bed to . habitat and
effectiveness o S : mentation sites. of LWD .
. facilitate floodplain inundation, etc. : floodplain
of restoration projects/ .
. . connectivity
| actions strategies
Lack of
monitor-
ing and
evaluating  Geomorphic
In addition to monitoring effectiveness for fisheries, Throughout iuccess of _functlon,
L . anadramous watershed  instream
26 conduct annual monitoring of restoration sites for other #24 .
species such as California red-legged frog reaches of the process- habitat and
Watershed based” floodplain
projects/ connectivity
strategies on
other listed
species
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“Timeline: Short term = 0-5, MediumTenm = 4-10, LengTerm = 9+

Estimated Budget

ldentified Partners

NOAA Fisheries SWFSC,
DFW, FRGP, RCDSCC,
BLM

IWRP, RCDSCC, BLM,
IWRPTAC, NOAA
Fisheries SWFSC

USFWS, DFW, RCDSCC,
BLM, Living Landscapes
Initiative
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Issue or Objective/
Dependencies/ Limitation Ecological
Recommendation Detailed Description Location Description  Linkages Addressed  Concept

Recommend prioritizing cape ivy removal identified in . inva§ive -
L . Reach 2 (as identi- species and  Riparian
27 reach 2 due to the limited extent of five distinct patches : \
I fied in Chapter 6} Geomorphic  health
in this area
Processes
— Remove Cape - - —
. Recommend implementing a larger eradication effort
Ivy (Delfairea ) . ;
odorata) throughout the watershed with reqular maintenance Al mapped patches Invasive
28 twice a year and ongoing monitoring and maintenance  starting from up- 417 species and  Riparian
after restoration efforts. This is the priority weed identi-  stream and moving Geomorphic  health
fied for eradication/control and current patch size and downstream Processes

distribution make this effort possible,
o

Recommend preventing new colonization of invasive
Prevent new species within project sites, removing existing invasive
30 | colonization of species prior to project implementation, and continuing
invasive species  to track new invasions (i.e. spider wort popufation near
lowest dam on Mill ).

Throughout San Invasive Riparfan
Vicente watershed species health
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“Timeline: Short term = 0-5, MediumTerm = 4-10, LongTerm = 9+

Timeline™ Priority Estimated Budget Identified Partners

Short-term and ongoing  High $40,000-$60,00  RCDSCC, George
McMenamin, BLM and
NRCS

Medium-term and Medium $200,000- RCDSCC, George

onhgoing $300,000 McMenamin, BLM and
NRCS

Short-term and ongoing  Low $50,000 Watershed Stewards
Project members,
RCDSCC Interns, BLM,
Living Landscape Initia-
tive Partners, private
landowners
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Issue or Objective/
Dependencies/ Limitation  Ecological
Recommendation Detailed Description . Location Description ~ Linkages Addressed  Concept

33

34 ¢

' tdéﬂtify sediment Geomorphic

sources originat- e function,
ing from the Mt ccommend further study and identification offine improved  Insiream
35 . sediment sources originating from the Mill Creek . .
Creek subdrain- subwatershed spawning habitat
subwatershed. :
age and rearing
conditions
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“Timeline: Short term = 0-5, MediumTerm = 4-10, LongTerm = 9+

Timeline* Priority Estimated Budget

Identified Partners

Technical consultant,
County, IWRP. RCDSCC,
BLM, Living Landscape
Initiative Partners

Medium-term Medium Unknown
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Issue or Objective/
Dependencies/ Limitation  Ecclogical
Linkages Addressed  Concept

Recommendation Detailed Description

Location Description
The hi : -

37
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“Timeline: Short term = 0-5, MediumTerm = 4-10, LongTerm = 9+

Timeline* Priority Estimated Budget tdentified Partners
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APPENDIX A

San Vicente Resource Library Documents

"Manag'cment. 6f -Capé ivy -' (Delazrea_ddardta) 'in the_ Golden :
Gate National Rccreatlon Area

Blology andcontrol .- ofGermaanY |
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‘Stream Inventory Report San Vicente Creek
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xanthone from Senecio mikanioides leaves
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140 Years of Railroading
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oast Dairies Draft Stream Gauging Report
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ignificant Unit of
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Fisheries Restoration Grant Program Large Woody
eport 2

130 San Vicente Creek Watershed Plan for Salmonid Recavery



. SanVicente Creek Watershed Plan for Salmonid Recovery © 131



132 SanVicente Creek Watershed Plan for Salmenid Recovery -



A Journey through Scott's Cre
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ANALYTICAL CHEMISTS

TEL..831-724-5422
FAX: 831-724-3188

Balance Hydrologics, Inc. (Santa Cruz) October 17, 2013
224 Walnut Ave., Suite E '
Santa Cruz, CA 93060

Attn: Denis Ruttenberg

RE: " Project #/Name: 211024 / San Vincente Water Shed
Workorder: 3100329

Dear Denis Ruttenberg,
Enclosed is a copy of your laboratory report for test samples received by our laboratory on .

Unless otherwise noted in an attached project narrative, all samples were received in acceptable
condition and processed in accordance with the referenced methods.

If you have any guestions or require further information, please do not hesitate to contact me.

Sincerely,

Mike Galloway
Laboratory Manager

Enclosure(s)

Page 1 of 6
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Balance Hydrologics, Inc. {Santa Cruz)
224 Walnut Ave., Suite E
Santa Cruz, CA 95060

Attn: Denis Ruttenberg

Laboraterv ID

3100329-01
3100328-02
3100329-03

Client ID

SVC at Gage

Mill Cr. At SVC
SVC above Miller

SAMPLE SUMMARY

Station I

Matrix

Water
Water

Water

Work Order #: 3100329
Reporting Date:  October 17, 2013

Sampled Received
10/09/13 13:30 10/10/13 09:20
10/09/13 1415 10/10/13 09:20
10/09/13 14:17 19/10/13 09:20

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

Page 2 of 6
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Batance Hydrologics, Inc. (Santa Cruz)
224 Walnut Ave., Suite E
Santa Cruz, CA 95060

Attn: Denis Ruttenberg

Date Received: October 10, 2013
Project # / Name: 211024 / San Vincente Water Shed
Sample identification: SVC at Gage
Matrix: Water
Laboratory #: 3100328-01

Results Units RL
Carbonate ag CO3 ND mg/l. 3.8
Bicarbonate as HCO3 180 mg/l 38
Total Alkalinity as CaCO3 150 mgiL 38
Hydroxide as OH ND mg/L 3.8

Work Order # 3100329
Reporting Date:  October 17, 2013
Dilution Analysis Date
Factor Method Analyzed Flags
3.85 SM 2320B 10/10/43
3.85 5M 23208 10/10/13
3.335 SM 23208 10/10/13
3.85 SM 2320B 10/10/13

RL - are levels down to which we can quantify with reliability, a resuft below this level is reported as "ND” for Not Detected.

Page 3 of 6
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Balance Mydrologics, Inc. (Santa Cruz}

224 Wainut Ave., Suite E
Santa Cruz, CA 85060
Attn: Denis Ruttenberg

Date Received:
Project # / Name:
Sample identification:
Matrix:

Laboratory #:

Carbonate as €03
Bicarbonate as HCO3
Tatal Alkalinity as CaCO3

Hydraxide as OH

Qctober 10, 2013

211024 / San Vincente Water Shed
Mill Cr. At SVC

Water

3100328-02

Results Units RL
ND gL 45
120 mgil 4.5
97 mg/L 4.5
ND mgiL 45

Work Order #:
Reporting Date:

3100329
October 17, 2013

Dilution Analysis Date

Factor Method Analyzed Flags
4.55 SM 23208 101013
4.55 SM 23208 10/1013
4.55 SM 23208 1610/13

| 455 §M 23208 1611013

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

Page 4 of 6
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Balance Hydrologics, Inc. (Santa Cruz)
224 Walnut Ave,, Suite E
Santa Cruz, CA 95060

Attn: Denis Rultenberg

Work Order #:
Reporting Date:

3100329
Cctober 17, 2013

Date Received: QOctober 10, 2013
Project # / Name: 211024 / San Vincente Water Shed
Sample kdentification: SVC above Miller
Matrix: © Water
Laboratory # 3100329-03

Results Units RL
Carbonate as CO3 N mg/i. 3.8
Bicarbonate as HCO3 180 mg/L 3.8
Total Alkalinity as CaC03 150 mg/L 3.8
Hydroxide as OH ND mg/L 3.8

Dilution Analysis Date

Factor Method Analyzed Flags
3.85 SM 23208 10/40/13
3.85 M 23208 10/10/13
3.85 SM 2320B 101013

. 3.88 SM 23208 10410413

RL - are levels down to which we can quantify with reliability, a result below this level is reported as “ND* for Not Detected.

Page 5of 6
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Balance Hydrologics, Ing. {Santa Cruz)
224 Walnut Ave., Suite E
Santa Cruz, CA 95060

Attn: Denis Ruttenberg

Work Order % 3100329
Reporting Date:  October 17, 2013

Classical Chemistry Parameters - Quality Control

Soil Control Lab

Analyte Result

Source %REC RPD

Spike
Limits RPD Limit Notes

Levet Result %REC

Batch PJ30109 - Befaclt Prep GenChem

Prepared & Analyzed: 10-Oct-13

Blank (PJ30109-BLK1)

Total Alkalinity as CaCO3 2120

Source: 3160349.01

Prepared & Analyzed: 10-Oct-13

Duplicate (PJ30109-Dupl)
Toal Alkalinity as CalQ3

276.2

2774 0.414 20

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND* for Not Detected.

Page 6 of &
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CROSS SECTION AND HIGH-WATER MARKS:
SAN VICENTE CREEK, JULY 2013
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25 3 ] 7 A High-water marks
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o Figure B.1. Cross-section 1 survey data: San Vicente Creek, July 2013. The cross-section
: Ba‘iaws surveys show varying degrees of floodplain connectivity. Well-connected floodplains would ideally
HYdﬁ' Giﬁgiﬁs, iﬂﬁ be moderately inundated by the water year 2013 peak flow (indicated by high-water marks).

211024 SVC_Fiocgpiain July 2013 JO.xsx, Fig B1 . ©2013 Balance Hydrologics, Inc.
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Figure B.2. Cross-section 2 survey data: San Vicente Creek, July 2013, The cross-section
surveys show varying degrees of floodplain connectivity. Well-connected floodplains wouild ideally
be moderately inundated by the water year 2013 peak flow (indicated by high-water marks).

211024 SVC_Fioodplain July 2013 JO.xisx, Fig B2
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Figure B.3. Cross-section 3 survey data: San Vicente Creek, July 2013. The cross-section
surveys show varying degrees of floodplain connectivity. Well-connected floodplaing would ideally
be moderately inundated by the water year 2013 peak flow (indigated by high-water marks).

'.

211024 SVC_Floodplain July 2013 JO.dsx, Fig B3 ’ ©2013 Balance Hydrologics, inc.
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Figure B.4. Cross-section 4 survey data: San Vicente Creek, July 2013, The cross-section
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be moderately inundated by the water year 2013 peak flow (indicated by high-water marks).
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Invasive Mapping Reconnaissance

Project Key

DECD Cape vy

FOvVU Fennel

SCCA Bee Plant

STBU Hedge Nettle

RHCA Coffeeberry

SARA Red Elderberry

CoJu Jubata Grass

GEMO French Broom

HEHE English vy

RUUR California Blackberry

RUPA Rubus Parviflorus

ALRH White Alder

SESE Coast Redwood
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QOccurrence

Date: 12/13/12 Time: 10:11AM Observers: Graham/Jessica

Description: This point is for the lower SVC pond to the road. Cape Ivy is present in the trees.
There appears to be flooding as indicated by the vegetation. There are several large trees and a
white alder (ALRH) forest. Hemlock is present.

Access: Hand Crew

Adjacent to floodplain: Yes

Invasive Species Cover In Trees Mixed w/Natives Isolated

DEOD (Cape > 50% Yes Yes
Ivy)

' FOVU (Fennel) | <50%

Dominant Natives

SCCA

STBU

Photos:

icture 42: North

San Vicénte Creek Watershed Plan for Salmonid Recovery 177



178 San Vicente Creek Watershed Plari for Salmonid Recovery



Picture 46: Chnl
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Occurrence 2:

Date: 12/13/12 Time: 10:24AM Observers: Graham/Jessica

Description: Semi-isolated patch below the lower pond, the native “horseshoe”. There is a
wooden post in the side channel at the top of the “shoe”. Lots of natives — parsley, dogwood,
native blackberry, lady fern, elderberry, 5 finger fern, willow and dogwood. Forget-me-nots
(MYLA) will need to be treated. There is a slight slope that is not pertinent to management.
Stream banks go east to west. Cape Ivy extends to the road, but decreases on the other side of
Highway 1. Jubata (COJU) and thistle are present at the road’s edge.

Access: Hand Crew

Adjacent to floodplain: Yes

Invasive Species Cover In Trees Mixed w/Natives Isolated

DEOD <50% Yes Yes Yes

‘Dominant Natives
RHCA
SARA
STBU

Photos:

Picture 47: Upstream
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Picture 48: Downstream

ictre 4:Lék
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Occurrence 3:

Date: 12/13/12 Time: Observers: Graham/Jessica

Description: At the rock weir. Cape ivy is in the trees and across the stream, running up the
cliff. Cape Ivy is surrounding the flow control structure. Large alders are present.

Access: Hand Crew, Herbicide

Adjacent to floodplain: Yes

Slope: Greater than 1:1

Invasive Species Cover In Trees Mixed w/Natives Isolated
DEOD >50% Yes

COJU < 507

GEMO < 50%

FOVU <50%

Photes:

Picturé 51: Upstream
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Picture: 52 Downstream

Picture 53: Left Bank
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Picture 55: Right Bank, upstfeam
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{Oc¢currence 4:

Date: 12/13/12 Time: Observers: Graham/Jessica

Description: Large woody debris structure. Dense patch of nasturtium. Cape Ivy is a
continuation of patch from Point 3, and is present 1001t up the cliff.

Access: Hand Crew

Adjacent to floodplain: Yes

Invasive Species Cover ' In Trees Mixed w/Natives |  Isolated
DEOD > 50% L Yes
HEHE - < 50% | Yes Yes

Dominant Natives
STBU

Phetos:

%%

Picure 56: Upstream
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Picture 58: Left Bank
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Pictre 59: Rigt Bank
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Occurrence 5:

Date: 12/13/12 Time: 12:45PM

Lat: 3701 07.772” N

point.

Access: Hand Crew
Adjacent to floodplain: Yes
Slope: Innerbank 3:1

Observers: Graham/Jessica

Long: 122 11° 15.008” W
Description: High priority area, adjacent to a large redwood tree. Fennel is present 15ft past this

Invasive Species Cover

In Trees

Mixed w/Natives

Isolated

 DEOD > 50%

Yes

Yes

Yes

Dominant Natives

STBU

RUUR
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Picture 60: Downstrcam

Pictré 65’Lﬁ Ban |
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Picture 62: iht Bank
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The following points were taken from San Vicente Road, using the gate as a point of reference.

Occurrence §:

Date: 12/13/12 Time: Observers: Graham/Jessica
Description: Large patch of cape ivy, about 200 ft along the stream
Access: 54 ft from road toward the stream, along a deer trail to the cape ivy patch.

Invasive Species Cover In Trees Mixed w/Natives Isolated

DEOD > 50% Yes

Occurrence 7:

Date: 12/13/12 Time: Observers: Graham/Jessica

Lat: 37 01° 09.500” N Long: 122 117 15.329” W

Description: Morning glory in trees (5% cover), 1 large French broom plant (15-18ft) doesn’t
seem to be mature. Geranium present

Distance from gate: 7591t

Invasive Species Cover ﬁ In Trees Mixed w/Natives Isolated
Morning Glory < 50% Yes Yes Yes
GEMO < 50% ' Yes

Dominant Natives
RHCA
RUPA

Occurrence 8:

Date: 12/13/12 Time: Observers: Graham/Jessica

Lat: 3701’ 12.801” N Long: 122 11° 13.946” W

Description: Sporadic french broom population on right and left banks for 77ft along stream.
Access: Hand Crew

Distance from gate: 9581t

Invasive Species Cover In Trees Mixed w/Natives | Isolated

GEMO <50% | Yes |

DDominant Natives
RHCA
RUPA
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The following points were taken from San Vicente Road, using the gate as 4 point of reference.

Cecurrence 9:

Date: 12/13/12

Time:

Observers: Graham/Jessica
Description: Large patch of ivy, extending 238 feet along the road and all the way to the stream.

Only covers trecs up to 15ft. 8 — 10 mature white alder and 1 large redwood 3-4 ft in diameter.
Distance from gate: 13611t

Invasive Species

Cover

In Frees

Mixed w/Natives

Isolated

DEOD

> 50%

Yes

Yes

Yes

Dominant Natives

ALRH

SESE

Photos:

The following photographs document the cape ivy as seen along the road:

SanVicente Creek Watershed Plan for Salmonid Recovery

193



The following points were taken from San Vicente Road, using the gate as a point of reference.

e
R
S
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The following points were taken from San Vicente Road, using the gate as a point of reference.
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The following points were taken from San Vicente Road, using the gate as a point of reference,
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The following points were taken from San Vicente Road, using the gate as a point of reference.

Occurrence 10:

Date: 12/13/12 Time: Observers: Graham/Jessica
Description: Underneath conveyor belt. Large and very tall patch of French broom, continues
upstream.

Distance from gate: 16501t

Invasive Species Cover In Trees Mixed w/Natives
GEMO > 50% Yes
Photos:
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The following points were taken from San Vicente Road, using the gate as a point of reference.
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Invasive Mapping Reconnaissance

Project Key
DEOD Cape lvy
FOVU Fennel
SCCA Bee Plant
STBU Hedge Nettle
RHCA Coffeeberry
SARA Red Elderberry
COJU Jubata Grass
GEMO French Broom
HEHE English lvy
RUUR California Blackberry
RUPA Rubus Parviflorus
ALRH White Alder

SESE

Coast Redwood
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Description for Cape Ivy- Area 1

Plant name Dist.  |Dist. Area(sqft) Density |Hgtin  #of
RD Strm Length-along the Rd. >% Trees Trees
Access or the creek
Width- stream to Rd.
340 250 40 x 25= 1000 50 . 20 15-30
or 33 x 25=825 1tree 30'|™~ 10
Notes _
Clear all ¢i from trees except for 1 tree with ci to 30'
All hand work [ [
Best path weedwack Urtica sp. 15' from stream
The access point is 10' passed the Redwood tree,
along the road.
Originatly thought this was 40'x50', but C! appears to have infested inward from the creek,
only part of the way towards the road.
Little Cl on the stream bank itself
Description for Cape Ivy - Area 2
# of
Plant name Dist.  |Dist. Area {sq ft) Density |Hgtin Trees
RD Strm >% Trees
Access
340 340| 50x25' (maybe 30') 50 25-30 10+
1250 - 1500 sq. ft
Notes

Maybe establish a inland border parallel to the stream and downstream to protect Cornus

3 peaple- 2 hrs pruners, machete & weedwacker

Some Poison Qak in border area

Large non-native Clematis & Cl under large alders at the stream.

|

|

|

Access point same as Patch 1, go upstream to enter

This is a patch along the stream only |

L

t

The gap between patch 2 & 3 is 20" along the creek

Gap between patch 1 & 2 is 65' along

the stream
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Description for Cape ivy - Area 3

‘ : # of
Plant name Dist.  |Dist, Area (sq ft) Density |Hgtin Trees
RD Strm B >%  [Trees
Access '
455 410 82x 85 -20% - 40-80 20-30 10-30+
Agpprox: 5600 sq. ft. :
Notes
Yellow Jacket nest- downstream path near Redwoods
|Herhicide use:
Cl pull down from Alder and spray downstream wall of Ci near Yi nest
Spray 6' wide path along upstream section of path ~ 800 - 1000 sq. ft.
No Ci along the road. It begins around the large Alder 35' toward the stream
There is a lot of Urtica in here and nice patches of Scrophularia and Stachys
Description for Cape lvy - Area 4
# of
Plant name Dist. Dist. Area (sq ft) Density iHgtin Trees
RD Strm >% Trees
Access
855 20 x 20= 400 15 afew
Notes
'Smaller Clematis at the stream near the building
Access point 6' upstream from 3 transfaormer pole; walk upstream to within 45' of patch

Cross stream for access road, 130" pass the power pole with 3 transformers

There is a 15 sq foot patch of Tradescantia sp.(Wandering Jew) 70" upstream from the

Vinca
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