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EXECUTIVE SUMMARY

The Santa Clara Valley WatgrA &  NA O iD@EcologidalA Modithilly @nid Assessment Program
(EMAB Framework idntended to bea multiyear effort to monitor and assess streams within the
5Aa0NAROGQA LINRYLI NBE | NBI AThigSKearh FcosgsteBoiditionPyofilefs ithg” G I
first implementation of theEMAP Framework The assessment was conducted tbe Coyote Creek
watershed (includingUppe Penitencia Creek subwatershed)lt is anticipated that other major
watersheds will also be assessed in conyegrs. The EMAP Framework is fully described in the
Ecological Monitoring and Assessment Framework Technical B&af\WW2010a). The objectives of the
EMAP Frameworare to:

1) Integratestate of the sciencenethods and understanding of ecological condisamith
District managemenactions

2) Integrateecological monitoring activitiesithin the Districtand with external efforts

3) Identify and prioritizegaps in exishg ecological monitoring data necessary to answer
important District management questions;

4) ldentify costeffective approachsto address prioritized data gaps; and

5) Ensureongoing integrativeand interpretive assessmentand reporting of ecological
data.

¢tKS 9al!t CNIFYSgs2N] NBLINESASYyY imanagemedniloNseogicabsourdek A T U
that has been steadily evolving over the past 10 yeakdonitoring requirements which are often
mandated on a project by project basishave lead to a piecemeal understanding of tsteeam
ecosystem conditionsAchieving thes A & (i Waite® ReSalirceStewardshipgoal of healthy creek and

bay ecosystemshowever, requires a strategic approach to ecological data collection activites
evaluate whetheDistrictactions are contributing to improvements in the health of stream ecosystems.
¢CKS S5AaGNRAOGQa OdzZNNBy G | LILINRBEFOK G2 S@Fftdad GAy3
indicators such as volume of sediment removed from streants acreges of mitigation implemented

While such indicators may effectively convey achievemef speciic District actionsthey do not
convey their influence comprehensivelysaivis their effects on stream ecosystem conditions and
functions.

This Profilehas been developed tinform decisions on themanagement ofDistrict facilities in the
context of the watershed as w&hole in orderto maintain and improve stream ecosystem condigon
TheDistrict has relatively little ownership and control over streams relative to the vast drainage network
in each watershedThereforejt is important for the Districto cleaty and transpareniy identify sources

of risk toits core business that originate from areagthin its cantrol andfrom areas outside of District
ownership In doing so, the District camentify planning level reommendationsthat help inform
decisions onDistrict investments in coseffective monitoring and management actiogesigned to
improve stream ecosystemconditiors. The synthesized andmproved knowledge of ecological
resources gained from the EMAP Framoek should make environmental permit negotiations,
mitigation, and environmental stewardship actions more efficient and-effsctive.
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This Prdfile describes the condition of streamecosystem resourceby synthesizinghew andexisting

information on thehealth of stream ecostems within a watershed! 8 Ay 3 (G KS CNI YS§2N] Q
and risk assessment methods, ecological de¢ae analyzed tgorovide watersheespecific guidance on

the future design of monitoring efforts, flood control projects, water utility projects and
maintenance/operations.Consistent with theDistrictQa D2 @SNy I yOS t 2t AOASaz &dz
in terms of monitoring and management actions that may be considered for adog&oenowned

assets the DOstrict coulddirectlyinitiate actions ad modifications. For assets that thésBict does not

own, it may work cooperatively with partnete protect and improve stream ecosystem resources

take a role of providig technical informatiomnd/or advocating foractions by othesto improve stream

ecosystem conditions

The EMAP Framework includes recommendations for how to establish Levels of @ed8faumeric
performance targets; seep. 7) for stream ecosystemw help the Districtperiodically assess progress
towards meeting stewardship objectives and the appropriatenessasdociated strategies and
measurable objectives. These L€a8 be established in each watersheglanalyzing results of ambient
surveys of stream ecosystem abtions. It is anticipatel that the Dstrict will establishLOSand
narrative goalsfor stream ecosystem condition for each watershed as one means alaing
performance in meeting its Stewardshipliey (Ann DraperDistrict, personal communication 2/11).

The 1-2-3 Frameworkwas selectedas a model for developing the EMAP Frameworkhe 12-3
Framework is a toolkit designed to help resource manag#estify and costeffectively answer key
guestions about the performance @iojects, programs, and policiéstended to protect and manage
aquatic resources.The State Water Resources QohtBoard is planning to integrate it into under the
new Wetlands and Riparian Areas Protection PolBiaté Water Resources Control Board 20G6hd

the distribution and abundance of aquatic resources and to trackherground

management actions and changes in resource condition. Lovel 2

Rapid Condition Assessments

. " Regional

Level 2- Rapid ConditionPAssessments

Level 2 data measure overall stre@cosystem condition and functional 0‘%, .

capacity based on sitepecific assessment using relatively rapid, semi & S Re;‘;‘;;z:a'l""e"m“es
. . . . 2

quantitative data collection methodsThese data answer questions aboUf

the overall condition or health of resources relative to their expected or

achievable levels of function and service and can include assessments of

likely stressors that limit resource condition.

Level 3- Special Studies/Investigations

Level 3 data quantify one aspect of siigecific resource conditions, stresses, processefjnctions relative to another
based on intensive field observations and measurements. Common examples include counts of wildlife per unit time
space, percent cover of vegetation, recreational use intensity, and flood frequency. Level 3 dataisad teassess the
performance of mitigation efforts and to otherwise meet the monitoring requirements of environmental regulatory pern
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their efforts are supported by Federal Agencies that implement the Clean Water Roe 12-3
Frameworkis based on a-Bvel system of classifying questions and data (see below).

The EMAP Framework embodies the structure of tH23LFramework and directly reflects the District
Act and Mission and Ends Policies (Figurd)EShe Frameworkis implemented through a series of
steps, beginning with establishing a set of coranagement questionthat support District watershed
and asset management decisiomaking The sixcoremanagementguestions argresented below:

1) What is the extent and digbution of stream ecosystem resources?

2) What are the conditions of stream ecosysteesourcegelative to their levels of services
(i.e., how are they performing)?

3) What are thdikely sources of risto stream ecosystemesource®

4) What is thelikelihood that sources of risknay negatively impacstream ecosystem
conditions?

5) What are the likely consequences of risk realization to stream ecosystem conditions?

6) What are the monitoring and management actions thatikd improve or provide a better
understanding of stream ecosystem conditions and reduce risk?

District Act Mission & Ends
Policies

A

EMAP Framework

Management Questions |

Conceptual Models & i

Watershed Indicators Water Utility
Projects & Projects &
Programs Data Gaps Analysis Programs
Flood Protection District-wide

Data Collection Planning &

> & Stream : le—'
Implementation Asset

Stewardship vy 4 Management
Master Plan

Data Management & Quality
Assurance Water Utility

Watershed Asset
Management - Master Plan
Program Condition & Risk Assessment
Y
v
Stream Ecosystem Condition
Profile
Watershed Stewardship Plans

Figure ES.. The Ecological Monitoring and Assessment Program Framework and its relationship to the District
Act, Missions, Ends Policies, Programs, and Magtanning.
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Summaries of answers to each core management question are presented below for the streams in the
Coyote Creek Watershed. Each question was answered in such a way that they build on each other. A
full discussion of each topic along with moretaled action recommendations are provided in the
subsequent chapters of this report.

1) What is the extent and distribution of stream ecosystem resources?

To answer this question a base map (i.e., Level 1 data) was developed that depicts the extent and
distribution of stream ecosystem resources, including riparian areas, wetlands, surface water hydrology
(including engineered drainages), and areas of Dideititle and easements. These Level 1 data were
summarized statistically and compared to historical (c. 1850) data, developed by Grossinger et al.
(2006), to quantify the change in spatial extent and distribution of selected stezmrsystenresources

over time.These analyses resulted in the following:

Themodern day drainage network for the entire Coyote Creek watershed inclug@as 2,
stream miles in eight different stream ordérdNinety percent of thenatural stream
network is composed of firstsecond and thirdorder streams, most of which are in the
upper nonurbanized portion of the watershed.

The Coyote Creek Valley now contains a dense network of over 900 miles of unnatural
channels that include subsurface storm drains, engineered chararedsditches. This
represents a approximateeightfold increase in stream miles from the historical
hydrologic network.

Riparian width ranges from 0 meters to greater than 100 meters, with a greater range
and higher levels of riparian functions correspling to wider areas. The modern day
riparian areas tend to have medium tarrow widths. About73 percent 9 of the total
stream miles in the Coyote Creek watershed haaerow riparian areas less thaf0
meters wide on either side. The trend in histal changes in riparian width since about
1800 has been to shift from medium width areas 360m) to narrow areas (<30m).
There has been almost a complete loss of very wide riparian areas (>.100m)

2) What are the conditions of stream ecosy®h resources relative to their

Levels of 8rvice (i.e., how are they performing)?
This core management question was addressed through three subordinate questions, all of which were
answered using Level 2 and Level 3 dakRapid Level 2 data help identifyatershed patterns and
provide the basis for developing hypotheses about why such patterns exist. Intensive Level 3 data can
be designed to test such hypotheses to help understand why the patterns exist and suggest what
management or monitoring actions maypport or improve stream ecosystem asset conditiofise
following paragraphs provide brief summaries of answers to the three subordinate questions related to

! Stream order is a measure of the position of a stream in the hierarchy of tributaries in a drainage network; witbridever
streams occurring higher in the network, and higleder streams occurring lower in the network
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current conditions of stream ecosystem resources and Levels of Service that the Districtonsg th
adopt.

2-a) What are the conditions of stream ecosystem resources?
The CRANbrovides a hierarchy of scores. For each area assessed, a CRAM Index score of overall stream
ecosystem conditions is calculated (see sidebar). As measuredAN, @it Coyote Creek watershed
exhibited a broader range of stream ecosystem asset
conditions than the Upper Penitencia Creek California Rapid Assessment
subwatershed and higher conditiatores(Figure ES Method (CRAM)
2). Additionally, Figure EXS illustrates the CRAM is atandardized coseffective Level 2 method
distribution of stream miles ammy condition | that is used to rapidly assess the overall condition
categories based on ambient CRAM index scores. [TH WIS ENe) ZEMED S-S (! I 20l 17 U1
ield. Overall site condition can be assessed-B1Hours
Coyote Creek watershed, as compared to the UppeJ; two more trained practitioners. Faach site, CRAM
Penitencia Creek subwatershed, had a highessessments produce a#ttribute Score for each of
. f i . he hiah diti four attributes: 1) landscape context and buffer, }
proportion of stream miles in the high conditiop hydrology, 3) physical structure, and 4) biotic structuf
category, and fewer stream miles in the meduimgh | and a singleindex Score An Attribute Score is
and mediumlow categories. Neither watershed hgd©2/cu/ated as the sum of itdetrics, converted into a
] ] o percentage of the maximum possible score for tf
any stream miles in the lowest condition category.|Ifutribute. The site Index score is calculated by fi
general, the lowest condition scores wefeSUmming attribute scores and then converting this sy
. into the maximum possible score for all attribute
concentrated in the lower parts of the watersheds.pined. Siteindex Sores range from 25 to 100
and in the transition zone between the lower arjdpoints, with the maximum possible score (10
upper waersheds. The highest condition scores wgréSPresenting the best possible condition that is likely
) ) | De achieved for the type of wetland being assess;
concentrated in the upper watersheds with a few jng K SNEF2NBE | aArdsSQa Ly
the tranSItlon Zone The Iowest Scores reﬂect ad:ondition Compare$0 the best achievable Condition fO
. ...| that wetland type in the State of California.
channels with poor landscape and buffer conditipn
due to proximity of adjacent development, poor
hydrology condion due to associated storm drain networks and surface water management
infrastructure, and in some cases poor biotic structure condition due to the prevalence of invasive
species. The highest scores reflected the adjacency of undevelopedsppee lands relatively

unaltered hydrology, and typically good biotic structure.

Interpretation of CRAM Index scores requires examination of their component attribute scores, which
are illustrated in Figure ES Of the four CRAM Attributes, Physical Structure thadgreatest impact

on CRAM Index scores, followed by Biotic Structure for creeks in both Coyote Creek watershed and the
Upper Penitencia subwatershedFor the San Francisco Bay Region as a wholeptidgr streams
(uppermost tributaries in a watershedgnd to have high buffer and landscape context scores and
relatively low physical structure scores.
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Coyote CreekVatershed C AN Upper Penitencia Creek
3 Subwatershed

DHigh T DOHigh

0O Medium ‘ " A OMedium
L BN ,': OLlow

@ Very Low

CRAM Index Score:

Very Léw;‘ 25-43
Low; 44 -62
Medium; 63-81
High; 82-100

Ambient Site
Targeted Site

Reach 2 Mitigation Site
?

Figure E2. CRAM Index scores for ambient and targeted sitédcore categories were determined by dividing the total possible range of CRAM In
scores into four equal intervals of 19 points eackour ambient sies in UpperPenitencia wereemoved from the ma, but not the analyseslue to land
owner sensitivity. Stream network data were acquired from the Bay Area Aquatic Resources tione(BAARI) seewww.californiawetlands.net The
Coyote Creek boundary is part of the CalWater 2.2.1 dataset; the Upper Penitencia Creek subwatershed boundary is frontritie Dis
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Similar patterns were observeq
for Coyote Creek watershed an
the Upper Penitencia Creel
subwatershedIn general, stream
ecosystem conditions measure
at targeted fisheries and
mitigation sites along the Coyotg
Creek mainstem reflected thg
range of conditions observeq
throughout the watershed. A
selection of Level 3 data relateq
to fish and wildlife commuities,
hydrogeomorphology, vegetation
characteristics, physical habitat,
water quality, soil conditions,
and toxicity were also assesse|
where they were available,
These data exhibited a similg
spatial  pattern in  which
conditions were lowest in the
mid-section of the Coyote Creel

100

) [ coyote Creek
I Upper Penitencia
80 4 €L
=
3 I
o
2
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Figure ES. CRAM Index and Attribute scores for the ambier
survey of streamsn the Coyote Creek watershed (orange bars) ar
Upper Penitencia subwatershed (blue bars). Bars are sco
represented by the 50 percentile (median) of stream miles, base«
on the corresponding cumulative distribution function. Error bar

mainstem, approximately from| are the upper 996 confidence intervals at the 0percentile.
upstream of Berryessa Road to
Metcalf Pond. Conditions upstream dfletcalf Pondwere generally highest, while conditions
downstream of Berryessa Roadvere generally moderate, though exceptions esstfor some

indicators.

2-b) What are the Levels of Service for stream ecosyst@source®
A Level of Service (LOS) is a benchmark of performa .
ice (LOS) _ P ) Level of Service (LOS)
that can be applied to a system, service, asset or resoy
(see sidebar). The asset management paradigm that | A LOS Is Benchmark of performance that can b
o ) ] applied to a system, service or assét.LOS is
District is adopting incorporates theorcept of LOS for| ysually established for constructed assets (e.
constructed assets (SCVWD 2009). LOS can be defing €ngineered channel), but can also be defined f
iff non-constructed stream ecosystem resource]
non-constructed stream ecosystem resources at differg ¢ . as ripariafiorests andwetlands. An LOS ca
spatial scales from individual project sites to largq be established for different spatial scales, fro
watersheds. The District has not adopted LOS f{ "MdVidual projectsites o large watersheds.
watersheds or subwatsheds to date, buttiis anticipated that LOf®r stream ecosystem conditiowill
be developed ireach watershedn the near futureas one means of evadting performance in meeting
0 KS 5 AWaieM\Resourc@Stewardship Policy The CRAM data collect through the probabilistic
(ambient) sampling design present an opportunity to establisleel 2 LOS for the entire Coyote Creek
Watershed and the Upper Penitencia Creek subwatershed. CRAM data collected using a probabilistic
sampling design can be ubé¢o generate a cumulative distribution function (CDF) depicting results for
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each watershed.From the CDF, a simple statistic can
generated that represents the area weighted average
all CRAM scores. We refer to this simple statistic as thggti;ii'tk:;t ?an"";‘;e{g;?’;ege;izgzct?]?g’f;r
Ecologial Services Index (ESI). The ESI is used to {ragKdition of stream ecosystem resources th
stream ecosystem condition over timéfhe ESlan serve | have been assessed using the California R3
as the basis for establishing a quantitative |@8d :Ssgjzmﬁgzixethfgs(cF;g'\gm:nf I C::c,zs:tfr:
therefore the benchmark for performancéVhen the ESI| condition.

indicates that the LOS is not achievademerging issues
or sources of rislare identified that threaten a LOS, priority management actions can be identified to
raise the Edy improving condition or managing associated stressbrghis Profile, baseline data from
Level 2 ambient CRAM seps were translated into ai&Slstatistic that represents watershestale
stream ecosystentondition (see sidebar) Figure E8 illustrates that the ESIs for the Coyote Creek

watershed and the Upper Penitencia Creek subwatershed are 75 and 73, respectively.

D;Ecosystem Services Index (ES

Level 2 CRAM data from ambient surveys conducted in future years can be compared to a watershed
LOS to track trends in condition. The District could also potentially adops=eteficLOS basgon Level

2 CRAM datdor mitigation andproject sites in addition to, or in place of Level 3 performance targets
that are traditionaly required bypermits. The latter wouldneed to be negotiated witlthe permitting
agenges and would only be suitable for certain projects for which measuring overall condition is an
important part of performance standards.

100 - 100 -

80 80 -

60

ESI=15

40 4 40 4

Percent of Stream Miles (%)
Percent of Stream Miles (%)

20 20 -

Cumulative Estimate

Cumulative Estimate
o
7l —— 95% Confidence Intervals 95% Confidence Intervals

40 s'o 60 70 80 % 100 40 50 50 7 8 % 100
CRAM Score CRAM Score
Figure ESl. Ecological Services Index (E3atisticsfor the (A) Coyote Creek watershe®5% Conflence

interval = 72¢ 78 (n=77); and, (B) Upper Penitencia Creek subwatersi®dp Confidence interval = 705
(n=30).

2-c) How do the existing ecological conditions compare to ecological Levels of Service (LOS)?
Comparisons between existing ecological conditions, as measured by Level 2 CRAM surveys or Level 3
data, and established LOSuld provide the District with an understanding of how well ecological
resources are functioning in comparison to established benchmarks. Watessladel ecological LOS

have not been established yet by the District. If the District chooses an ESLageit® LOS, then the
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watershedscale ESIs for Coyote Creek and Upper Penitestablishedduring 2010 via CRAM, can be
used to represent a benchmark for stream ecosystem conditions. Once another ambient assessment
has been completed in the future, aweESI value can be calculated to compare to the 2010 ESI. This
new ESI value will enable an assessment of thereds in stream ecosystem conditisthat can be used

to inform monitoring and management actions.

An immediate and practical application tife ESI and associated CDF is to compiaeen with site-
specific CRAM scores from District mitigation sites. These comparisodemidhstrate how mitigation
sites are performing in the context afverall watershed condition. Additionally conducting CRAM
surveys over time at District mitigation sites will allow the District to detectsptific trends.

3) What arethe likely sources of risk t@tream ecosystem conditiog) 4) what is
the likelihood that sources of risknay negatively impact stream ecosystem
conditions,and 5) what are the likely consequences of risk realizatitm
stream ecosystem conditiors

Risk is the probability of a stressor negatively affecting stream ecosystem coaditiawh thus
preventing theDistrict from achieving an establisth LOS. A gressor is a chemical or biological agent,
environmental condibn, an external stimulus @vent that causes stress mstream ecosystem. Risk is
assessed (see sidebar) at each of the three EMAP Framesv@ik in order to leverage the different
scale and resolution dfevel 13 data, and maximize the cosffectiveness inherent in the higher Levels
of data.

The pilot risk assessment conducted at Level 1 focud

on mapping the geographic extent of ardasyond direct

District management contralelative to the locations of | An ecological risk assessment is an applicat

stream ecosystem resourceis the DistrictQ drea of | Of @ formaliramework, analytical process, g
. _ model to estimate the effects of stressors on

Interest andPrimary Area of Interest The District has| oam ecosystem and to interpret th

fee title or easemenfor approximatelythree percent of | significance of those effectgiven associated

the stream miles in the Coyote Watershethe Level 1 | uncertainties. Ecological risk assessments ¢

base map (Chapter 2) illustrates thatistrict land | 2 Made using Level 1, ands data.

ownershigeasementis limited to relatively small aread the lower part d the Coyote Creek watershed

drainage network thatire greatly influenced by natural afdimaninduced physical processes deriving

from relatively large areas of thapper watershed The success of District management acijon

therefore, isinfluenced byupstreamand downstreanprocesses and events/er which the Districhas

fAGGES 2N y2 O2yiGNRft O l'da | NBadzZ 6 GKS @AReNE f A YA

greater stream ecosystentranslates into the following considerable riskl) District watershed

stewardship goals will not be met, unless they are carefully and explicitly limited to what the District can

control and 2) the District will not be able to control the condition of the stream ecosystem resources

owned and/or managedy the District Effectively managing this risk requires knowledge of the specific

stressors that are outside District control so that the District can partner or advocate for measures that

can mitigate the risk.

Ecological Risk Assessment
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The Level 2 risk assessméafentified the stressors that havisistorically and/or are currenthimpacing
stream ecosystenresources at the watershescale. Stressors include those thakre observed
through the CRAM ambient surveysid previous studiesPer the EMAP Framework, stressors are
discussed in the context of the Level 2 stream ecosystem condition conceptual (RoglgleESS). As
illustrated in Figure ES the stream ecosystem condition model classifies stresgpterms of those
that are naturaly occurring(brown and blue boxesand those that arerelated to anthropogenic
activities (orange boxes). Ecological risghigracterized by whethestressors originate within or outside
the DistrictQ &rea or Interest or control. Stressors that occur within direct District coritrdrm
priorities for future monitoring and management actions that may maintain and/or improve stream
ecosystem conditions and inforfunding mechanisms to invest stream ecosystem healthStressos
that are beyond direct District contrahay provide potential opportunitiesfor cooperative stewardship
and/or advaacy with external agenciegrganizationsand landowners

{ LI GALF T LI GNISNYEGea SR GuKLAR& associated stressors in the Coyote Creek
watershed and Upper Penitencia €kesubwatershed were identified via Level 2 CRAM surveys. Risk
associated with each CRAM attribute are summarized in Table ESough it is difficult to accurately
predict whether or not the consequences of futseurces of risko stream ecosystem assconditions

will be realized, it is possible to indicate their likelihood and probable ecological consequences, in terms
of the CRAM attributes and metrics.

Risk was also assessed using selected existing Level 3 data, to identify stressors at a finer scale than
Level lor 2 data allow, and tdelp interpret risk indicated by Level 2 data. The context for this
exploration was thelLevel 3 management questiadentified by District staff: & bw does physical

habitat affect native fish populations? Combining Level 2 data (CRAM scores) and multiple types of
Level 3data, ranging from biological, physical habitat, fundamental geomorphic structure, and water
and sediment qualityprovided insight into the potential causes of low fish population metrics observed

in the Coyote Creek watershed. For example, native fish diversity and abundance were lowest in the
middle Coyote Creek mainstem reaches, where physitdl chemical conditions were also generally

poor. Such insights are discussed at greater length in Chapter 3.

6) What actions can be taken to improve or better understand stream
ecosystem conditionsind reduce associated rigk

This core management quésh is addressed in two sections. The first addresses potential monitoring
actions, and the second addresses potential management actiSimee the District has relatively little
ownership and control over streams relative to the vast drainage networkaich watershed, it is
important for the District to identifysources of risko core District business that originate from areas
within its control and from areas outside of District ownership, and to identify planning level
recommendations that helghe District make informed decisions on investments in aféctive
monitoring and management actiondBoth sections addressing this management question distinguish
between actions thatare implementedthrough the three fundamental action strategiesed in the
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District Ends Policiesndependent District actions, cooperative stewardship, and advocacy/technical
support. Management actions recommended for District considenadre summarized in TableES
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Table ES.. Level 2watershedscale rsk assessment conclusis based on CRAM surveys and qualitative assessménisk realization consequences

At?riiﬁtMes Level 2 Risk Summary Consequence of Risk Realization

Buffer and The extent and severity of future impadtsriparian areas ultimately depends on the relativ{ If riparian areas continue to Herther encroached upon and

Landscape | strengthof: 1)the protection ofriparianbuffers via policies and ordinances a2)the extent | interrupted by structures and transportation corridaris is likely

Connectivity to which existingurban growth boundarieare maintainedRelative to the legacy impast that impacts will occur taiparian functionsandkey stream
from rapid urbarexpansiorsince 1950impacts to huffers and andscapeconnectivityfrom ecosystem reourcessuch as fisheries, channel capacity for flog
future infill and redevelopmenis expected tde less overaltue to the limitedarea available | and storm flows, wildlife habitat, riparian forests, wetlands, an
for new development within the urban growth boundargnd current redevelopment policie§ green spaces
that require greater setbacks, improved stredmank stability, and more robust planting
designs lhan were implemented duringriginal construction.

Hydrology If unmitigatedinfill development and expansion ocewrithin or outsideurban growth If hydromodificationcontrolsincluded in the MRIEo not
boundaries, runoff into the stream ecosystenill likely increase, and more streams in the | successfully maintain the existihgdrographor improveit, then
watershed may experience impacts due to hydromodification. The magnitude and extenl urban developmentassociatednfrastructure, andmpervious
such impactdargelydepends orthe effectiveness oliydromodification controls surfaces will continue to increase runoff to storm drain networl
implemented in compliance with thilunicipal RgionalStormwaterPermit (MRP.f and cause a suite of related impacts, includiregluced floodplain
Additionally, KS 5A&0GNAOGQa 2LISNI GA2Yy | YR YI Ay {{andinstream ecologial and hydrological functionsh& extent
facilitiescould also continue to contributéo hydromodification in the Coyote Creek to whichoperation and maintenance practicés flood control
watershedwithout adjustingexisting maintenane and operation activitie® focus moreon and water supplyansuccessfullgontribute to improved
improving the hydrograph to support key aquatic, ripariand upland habitats. hydrologywill determine the relative impacts of District

management to stream ecosystem asset conditions.

Physical The relative success of hydromodification controls, flood control designs, and riparian po| The consequences of continued impacts to physitralcture

Structure and ordinance enforcement will largely determine the degree to which physical structure| would include loss of channel topographic complexity, which
impacted in the future (beyond ongoing adjustmehte to legacy impais). Physical leads to degraded habitat quality f@isheries,aquaticorganisms,
structure may bempactedby future channel stabilization proje¢tmcludingthe Mid-Coyote, | and riparian wildlife.

Upper Penitencia, Lower Silver and Lake Cunningham Flood Control Projectslesigss

and implementation successfulddress both flood contrand ecological objectives.

Additionally, sme degradation of stream ecosystem condisalue to livestock grazing will

likely continue in areas where cattle have access teastrs or their riparian areas.
Biotic Potential impactdo biotic structure are associated with urbanizatjdimestock grazing and | The consequences of continued degradation of biotic structurg
Structure recreation Many of these stressors are beyond District contféle magnitude and extent of| would include degradation and loss of aquatic and riparian

theseimpacts depends on 1) the distribution of development that is not subject to regulat
under the MRP or other state and federal paiiffecting development; 2) the relative
effectiveness of hydromodificatiocontrols that are implemented (includingWw Impact
Developmentiprovisionsin the MRRandin flood control and mitigation projectlesigrs); 3)
the extent to which adequate riparian protection policesd ordinances are established an
enforced;4) whether the municipal urban growth boundaries expgaad5) whetherBest
Management Pacticesfor livestock uses arencentivized andmplemented.

habitat, which would impact the distribution, diversity, and
abundance of nativéisheries, guaticorganismsand riparian
wildlife. Key stream ecosysterasourceshat would be
impacted include short or lorterm surface water storage,
energy dissipation, nutrient cycling, pollutant filtration and
removal, retention of particulates, export of organic carbon, an
maintenance of plant and animal communities.

2 Effective December 1, 2011.
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Table EL. Monitoring and managementactionsrecommended for Districtonsideration tobetter understand stream

ecosystem conditionsind reduce associated riskMonitoring recommendationsare identified as either generally

applying to all watersheds (General) or Coyeteatershed specific (Coyotspecific). All management recommendations

are Coyotespecific.

District Role

Monitoring and Management Actiols Recommendedor District Consideration

Primary

Responsibility

Cooperative
Stewardship

Advocacy;

Technical

Information

Monitoring Actions

Include all areas of gential urban development iDistrict Primary Areas éfterestfor each watershedo
define the geographic scope of ambient condition monitoring effd@eneral)

Conduct ambientand targeted CRAM survéys 2 NJ S OK ¢l 6 SNEKSR Ay GKS 5
coordination with other District programs and projec{&eneral)

9ELX 2NB 2LJiA2ya (G2 +FdAYSyd FYoASyd [ SOSt H withdzNX
nested surveys at a finer geographic resolution to improve the ability of the Framework to inforapsitiic
recommendations. (General)

Explore the projecbased application of CRAM as a eeffective method to assess project sites befarel
after implementation. (General)

Consider options for using CRAM as a tool to help evaluate the need for more intensive and costly Level
(General)

Further examineelationshps between native fisdiversity and abundance, physical habitat, and selected wa
quality parameters to more robustly test the extent to which the spatial patterns in native fish diversity are
driven by physical habitat versus water qual{tgenera)

Addressa highJNA 2 NXA & [[dzSadA2y ARSYGAFASR GKNRdzAK GKS
operations (specifically imported water and associated groundwater operations) in Upper Penitencia Cree
positively or negatively impact targeted species, steelheadRaxific lamprey, and habitat conditions that are
O2y&aARSNBR (2 0SS ySOSaalNE |yRk2NJ ONRGAOFE G2 &
estimate the size and structure of the steelhead population, identify the areas of habitatifeetheir seasonal
movement, and the size of the run/cohor{€oyotespecific)

Consider longerm Level 3 data needs to support District programs and projects. (General)

Explore opportunities to coordinate with partners to augment ambjers @St 1 & dzNISe & RS
Primary Area of Interest to include the remainder of the watershed aigeneral)

Participate in regional monitoring networks that are designed to 1) detect trends in regionahd2§ evaluate
regulatory policies(General )

Participate in and/or track efforts to conduct CRAM surveys in the Halls Valley area that could not be inclu
the EMAF 2010 survef{Coyotespecific)

Management Actions

Adopt Stewardship Levels of Service for watersheds and subwatersheds where appropriate.

Alter management of impoundments (e.gecharge facilities) to support mutibjectives including support of
stream ecosystem conditions. For instancefeasible incorporate actions that encourage #hing of aggraded
sedimentthrough the Coyote Creakainstem by implementing alternative management of recharge facilitie
Such measures would improve habitat for anadromous fish and increase CRAM atdbres.

Desigri the Mid-Coyote Flood Control Project to meet flood control objectiaed objectives t@nhancestream
ecosystem conditions by increasing gradient and floodplain connectivity.

Desigtithe Upper Penitencia Creek Flood Control Project to meet flood control objeetiesbijectives to
enhane@ stream ecosystem conditions, particularly physical structure, by reducing bank slopes to establis
floodplains and allow for channel lateralgnation as feasible

Consider in the design for the Lower silver Creekdr@ontrol Project opportunitie® address the issue of higli

turbidity, coordinate with AMP continuous creek surveys to identify areas contributing fine sediment, and

X

% Ambient surveys can provide a baseline ecological LOS to: 1) evaluate trends in watershed health (stream ecosysten);cnelitiaate mitigation

site condition (preand postimplementation) relative to watershed health, and 3) prioritize mitigatite acquisition and/or mitigation implementation.
“ Both ambient and targeted CRAM surveys can sereesteffective screening toslto help evaluate the need for more intensive and coktyel 3 data.

® Consult the SCVURPPP (2003a) report for repetific planning level recommendations and Grossinger et al. (2006) historical ecology palette to assist

with the project design.
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Chapter 1.0 Introduction

CKA& OKIFLIGSNI AYiNRRdzOSa GKS 5Aa0NAROGQAa 902t 23A0I f
provides an overview of its pilot implementatiaomthe Coyote Creek watershed.

1.1 Overview and Purpose of Framework

¢KS {FydGlF /fIFN xFftSe 2FGSNI S5AAGNROGQAa o5k aildNROG
Framework is a mulyear effort to monitor and assessreams withinthe DistricQa  LINaPeaSof NB
interestin Santa Clara CountyThe overalgoal of the EMAP Framework is to provide ceffective,

scientifically based and integrated information on stream ecosystem conditioanswer key questions

about the performance of projés, programs, and policies intended to protect anthnagewater

resources. ltepresents a paradigm shift the DistrictQ @nanagement of ecological resouscéhat has

been steadily evolving over the past 10 yeavonitoring requirementswhich are oftermandatedon a
projectby-project basis have lead to a piecemeal understanding stfeam ecosystem conditions.

Achieving the goal of healthy creek and bay ecosystdmsvever,requires a strategic approach to

ecological data collection dettiesin order to evaluate whether stewardship actions are contributing to
AYLINR@GSYSyida Ay (GKS KSFfdK 2F adGaNBFIY S0O02aeaidSvyad
effectiveness in meeting District policies focuses on individual indicatark asvolume of sediment

removed from streams. While such indicators may effectively convey achievement of specific District
actions, they do not convey theinfluence comprehensively visvis their effects on stream ecosystem

conditions and functions.

The EMAPFramework includes recommendations for how to establisvels of Servicengmeric
performance targetsfor stream ecosystem# help the Districtperiodically assess progress towards
meeting stewardship objectives and the appropriatenessas$ociatedstrategies andmeasurable
objectives. These Levels @r@ice (LOSkan be established in each watershiegl analyzing results of
ambient surveys of stream ecosystem conditioftsis anticipatel that the Dstrict will establishLOSor
streamecosystem condition for each watershed as one means aluating performance in meeting its
Stewardship Blicy (Ann Draper, SCVWD, personal communication 2/R/11

Periodic assessments can be done to determine if the LOS is being achieved, to sterddg of risko

the LOS and to identify actions needed to maintain or improve the conditionle results of these
assessments are summarized into a simple statistic referred to as the Ecological Services Index (ESI) of
stream ecosystem conditionThe ESI is a tool that may be used to track stream ecosystem corglition

over timerelative to established OS An analogy is to think of the E& a dial that reflects condition
overtime. ¢ KS 9{L YI& aitleée GKS al yYS oA yHdg&l), indreas G KI 0
(indicating that overall condition has improved), or decrease (indicating that overall condition has
decreased) as a result of different management actions or natural events. When the ESI indicates that a
LOS is not achieved or emergisgues osources of rislare identified that threaten a LO®en priority
management actions can be identified to raise the ESI by improving conditions and/or managing
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associated stressors. This tool will enable the District to establish expectaboos$ what conditions

can be reasonably achieved and to identify associated investment costs. For example, it may make
more sense to target improvements in an-angineered reach with degraded stream ecosystem
conditions than to invest capital to improvéed condition of a storm drain that has little potential for
providing ecological functions. Such actions and their Incremental costs can be determined and
translated into District project plans and annual budgets.

The results of assessments are sumizedt in Stream Ecosystem Condition Profiles (Profiia)
synthesizinginformation on the health of stream ecgstems within a watershed Using the
CNIYSE2Nl Qa O2yRAGAZ2Y YR NARal I aaSpraviveSwitérsheflS G K2 Ra
specific guidance othe future design ofmonitoring efforts,flood control projects, water utility prejcts

and maintenance/operationsSressors that potentially threaten stream ecosystem resources and pose
risks to them are first daussed in terms of whether they are within or beyond District contrdhe
District has relatively little ownership and control over streams relative to the vast drainage network in
each watershed Therefore,tiis important for the Districto clealy and transpareny identify sources

of risk to its core business that originate from areathin its cantrol andfrom areas outside of District
ownership In doing so, the District cdadentify recommendationghat help makeinformed decisions

on District investments in coseffective monitoring and management actionkesigned to improve
stream ecosystentonditiors. The Dstrict has three basistrategies it can take to influencguch
improvements. For assets that it ownsgthistrict candirectly initiate actions ad modifications. For
assets that the Btrict does not own, it may work cooperatively with partnecsachiee a desired LOS.
Finally, the Btrict may take a role of providintechnical information or kieg an advocate for actions

by others. Monitoring and management actiorae identified andecommendtions madeto improve
stream ecosystem conditiorend classified and presented according to the three strategies discussed
above. Results may alsbe used to reasss past monitoring requements, set priorities for cost
effective monitoringandinform negotiations with regulatory agencies.

This Profile describeghe condition of streamecosystem resourcein the Coyote Watershednd
provides detailed attention to the Coyote Creek mainstem tredUpper Peitencia subwatershedThe
Coyote Creek watershed was chosen as the focal area for this pilot implementation of the Framework in
order to leverage the opportunity to use regiorgdantfunded data development for this watershed
(www.wrmp.orag/prop5Q. In addition, the Upper Penitencia Creek subwatershed was chbseause

GKS 5A3a0GNROGQa !'aasSid al yl 3SY $ifthe EMARIP@BjaLE ahd the AMP O 6 | &
assessment work in the Upper Penitencia Creek Watershed provided an opportunity for EMAF to
understand the AMP approach and create a Framework to support their ecological data needs and
assessment of ecological risk. Bdtie Coyote Creek watershed and the Upper Penitencia Creek
subwatershed are home to Multiple District programs such as the Three Creeks Habitat Conservation
Plan, the Stream Maintenance Program, multiple flood control projects, as well as partner programs
such as thevalley HabitaConservation Plan Collectively these efforts and associated data provided an
opportunity to demonstrate how associated management issues could be addressed in the Framework.
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This Profile for the Coyote Creek Watershed is theNR & A Y LI SYSy Gl GA2y 27
Framework. Because the EMAP Framework represeigtang-edge approach in water resources
management, this Profile was designed as a pilot effort to demonstrate how the Framework can be
applied at the District and to identify needed improvements in the technical approach and reporting
format. It is anticipated thaother major watersheds will also be assessed in coming yeesause
thisisthe first timethat the District has undertaken an integrated monitoring as$essment approach

of this magnitude and purposehis pilot emphasized addressing major data gaassociated with
stream ecosystem conditions The Framework will continue to evolve through adaptive
implementation.

The remainder of this Profile is organized as follows:

e Introductory Chapter:from this point forward, this chaptepresents keyonceptsof the EMAP
Frameworkandits relationship to existing regulatory policy and to the Districthen describes
how the Framework was implemented, including discussion of the management questions and
the associated scope of monitoring conductiedaddress them, as well as an overview of the
data collection methods used.

e Chapter Two: focuses on describing the results iofiplementingli K S C NJsYCSndlifoNJ Q
Assessment. It first describes the extent and distribution of stream ecosystem resdnrthe
Coyote Creek watershedind then discusseghe conditions of stream ecosystem resources
relative to their Levels of Séce. Lastly, this chapter discusses results of an analysis that
explored howphysical habitameasured in the assessmeaifeds native fish populations.

e Chapter Three identifies the likely sources of risk to stream ecosystem resources and discusses
the likelihood that sources of riskd., stressors) may negatively influence stream ecosystem
resources.

e Chapter Four disais®sthe likely consequences of risk realizatiand presentgecommended
actions that may be considered &mdress risk and maintain and/or improve stream ecosystem
conditions.

o References and Glossary of Termsitations of reference documents usedrdighout the
report and common terms are present@dl the end of the main body of the report.

e Appendix A presents the technical details of the Profile, including 1) methods for sampling
design, site access, fieldwork, data quality assurance and managedata analysisand map
products; and?) conceptual models.
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1.2 Ecological Monitoring and Assessment Program Framework

The Digtict selected the 12-3 Framework (Swla et al. 2008)as a model for developing ¢hEMAP
Framework(SCVWD 2010a). THe?-3 Framework is a toolkit designed to help resource managers
identify and costeffectively answer their key questions about the performance of projects, programs,
and policies intended to protect anthanage aquatic resourcesCosteffectiveness is ackved by
maximizing the use of lesxpensive, coarser scale Level 1 and 2 data to answer management
guestions, and strategically guide the collection of more expensive and intensive Level 3 data collection.
More detailed descriptions of each Level follbelow.

Level 1. Landscape Resource Maps and Inventories.

Most Level 1 data are maps of the distribution and abundance of resoatdbe scale of landscapes,
watersheds, regions, and the statdevel 1 data are used to assess distribution and dundance of
aquatic resourcesguide on-the-ground management actions andack gross changes in resource
condition. Level 1 data also include estimates of change in the distribution and abundance of resources
based on comprehensiveap updateqi.e., allthe resources are renapped) or remapping a sample of

the resources. Comprehensikevel 1 maps define thfull extent of the resourcesand can serve as
sample frames for survéyg their condition usind.evel 2 and Level 3 toolSFEI is developirgeveal

Level 1 base map layers (hydrology, wetlands, and riparian areas) for the San Francisco Bag Area
base maps throughout the Bay Arereferred to as the Bay Area Aquatic Resource Inventory (BAARI).
The BAARI data are part of a statewide effort enddrby the California Water Quality Monitoring
Council (2010jo implementthe California Aquatic Resource Inventory (CARI) as the standard Level 1
dataset for supporting water quality protection and management.

Level 2. Rapid Assessment of Over&tream Ecosystem Condition.

Level 2 dataneasure overall stream ecosystem condition and functional capbaigd on sitespecific
assessment using relatively rapid, sequantitative data collection methods Level 2 data answer
guestions about the ovethcondition or health of resources relative to their expected or achievable
kinds and levels of function and senji@nd caninclude assessments of likely stressors that limit
resource condition. The California Water Quality Monitoring Coi{B0il0)is encouraginghe use of

the California Rapid Assessment Method (CRAM) (Collins et al. 2008) as the primary Level 2 tool for
assessing wetlands, wadeable streams, and associated riparian areas in California. CRAM can be used to
assess the overall conditicand performance of projects as well as ambient or background condition.
Level 2 surveys of ambient condition can also serve to prioritize Level 3 data collection.

Level 3.Intensive Investigations of Targeted Resources.

Level 3 datajuantify targetedaspecs of site-specific resourcéunctions, processes, aradressesased

on intensive field observations and measurements. Common examples include counts of wildlife per
unit time or space, percent cover of vegetation, recreational use intensity, and frequency. One

use ofLevel 3 data by the District is to assess mitigation efforts and meet the monitoring requirements
of environmental regulatory permits. Level 3 data are also necessary to validate and strengthen the
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interpretation of Level 2 datand to diagnose the causes of aquatic resource condition as assessed using
Levels 1 and 2 tools.

1.2.1 Framework Relationship to Wetland Protection Policy

The 12-3 Frameworkwas developed by a consortium of federal and state agencies to increase the
capacity of California to assess the status and trends of wetlands, streams, and riparian areas, and to
assess the performance of related state policies, programs, and projeufgementation of the 12-3
Framework has beerecommendedby the California Water Quality Monitoring Coun@b10)and is

the identified approach to evaluate the condition of streams across the statbe draft California
Wetland and Riparian Area Prateoon Policy (WRAPPWhich is currently under development by the
State Water Resources Control Board (SWRGQBIs also being considered for incorporation into the
Stream and Wetland Systems Protection Policy currently under development by the Seisderd&ay

and North Coast Regional Water Quality Control Boards.

1.2.2 Framework Relationship to the District

The EMAPFramework(Framework)(Figure 11) embodies the structure of thd-2-3 Framework and

directly reflects District Directives, includinget District Act, Mission and Ends Policies, and Strategic

Plans CVWD 2010a¢ KS S5A A0 NA OGQa 2| G4 SNJ wS a2 dzNEe® & witel S 6 I NR 3
resources stewardship to protect and enhance watersheds and natural resources and to improve the
quality of life in Santa Clara Courity. LYy adzlJLB2 NI 2F GKFG LRfAOe: GKS
adopted the goal of healthy creek and bay ecosystems by 1) balancing water supply, natural flood
protection and water resources stewardship functio@};improving watersheds, streams and natural
resources, an@®) promoting awareness of creek and bay ecosystem functions

Theobijectives of the EMAPrameworkare to:

(1) Integratestate of the sciencscientific methods and understanding of ecologmahditions with
District managemenactions

(2) Integrateecological monitoring activitiesithin the Districtandwith externalefforts;

(3) Identifyand prioritizegaps in exishg ecological monitoring data necessary to answer important
District mangement questions;

(4) Identifycosteffective approachsto address prioritized data gaps;

(5) Ensurengoing integrativeandinterpretive assessments andporting of ecological data.
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Figure 1. The Ecological Monitoring and Assessment Progdaramework and its reldbnship to the District
Act, Missions, Ends PolicieBrograms, and Master Planning.

The Framework and the process of implementing it are described in detail in the Ecological Monitoring
and Assessment Framework Technical PBEEMWD 2010a In short, ecological data collection is driven

by clearly articulated management questions that are translated into monitoring questideg steps in

the Frameworknclude:

e developing conceptual models and selecting indicators to chewiae stream ecosystem
components and relationships, identify important components and processes related
scientificassumptions

e evaluating existing data in the context of these conceptual models to ideddifx gaps that
need to be fillel by ecolo@gal data collection;

e developing and implementing a data collection plan usiogeptedstandard data collection and
data management methods and adopted ISO data quality assurance procedures;
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e analyzing and interpreting ecological data to evaluate the @wrd of stream ecosyem
resources and associatecgources of risk and develop a prioritized list of planniyel
management and monitoring actionsnd

e reporting resultsand recommended actiongn a comprehensive and standard format that
clearly commuitates information to District staff to provide an adaptive management feedback
loop, and to the public to convey progress towards meeting stewardship goals and objectives.

The plannindevel management and monitoring recommendations identified in Strdaeosystem
Profiles are prioritized actions for maintaining and improving stream ecosystem condition to achieve
performance targets¢ KS& &SNS |a aidGN} GS3IASa YR AYLI SYSylGAy
Policies to protect creek and bay ecosysterihey also inform Asset Management, Water Utiland

Flood Protection efforts to balance environmental interests and promote the integration of
environmental stewardship.The financial implications of implementing the recommended measures
will need b be further evaluated and vetted with the public and incorporated into fwmrgn funding
strategies. Because there is currently no initiative to accomplikls, consideration may be given to
establishing a watershed stewardship effort, such as the fortifatershed Stewardship Plans, for this
purpose. Implementing prioritized actions can then be aligned with the annual budget process and
incorporated into work plans.

1.3 Framework Implementation in the Coyote Creek and Upper
Penitencia Creek Watersheds

ThisProfile presentsthe pilot demonstration of the FrameworkThe scope of the pilot was designed to
implement all aspects of the Framewokkhile emphasiing selected elementsEmphasis was given to
filling key data gaps associated with Level 1 and 2 dataadddessingisheriesconcerns at_evel 3,
because fisheries are a key resourcentéiiest The approach synthesized in this pilot Prgfilevides
the foundation for futureprofiles to build upa as the EMAP Framework is implemented in other
watersheds.

The District established a seriessifcore managemenguestions to drivd_evel 1 and 2cological data

O2ftft SOGA2Y (GKNRdIzZZK GKS CNIYSg2N] @ &l uestiogh$ N & O+
that will beaddresgdin every watershedThese questionsanbe answered using cosfffective Level 2

data derived from probabilistic survéysf stream ecosystemesources. Level 3nanagement questions
investigatedthrough the Frameworkypically relate to understanding specific functions, aspects of
condition, data collectioomethods or may be exploratory in nature. This pilot demonstration of the

Framework addresses one sughestion listed below.

® Probabilistic surveys are designed to sample a subset of watershed sites at random. These measurements can be
used to deschie conditions for the entire watershed.
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Thecore management questions presented bel@wm the organizational structure of Chapter 2, each
serving as a subheading under which data have been interpreted to answer the respective questions.

Core Management Questions and Prioritized Level 3 Managent@mestion:
1) What is the extent and distribution of stream ecosysterasources?

2) What are the conditions of stream ecosysterasources reldive to their levels of servicdi.e., how
are they performing)?
a. What are the conditions of stream ecosysteasouices?
b. What are the Levels of Service for stream ecosystsource?
c. How do the existing ecological conditions compare to ecological Levels of Service (LOS)?

Prioritized Level 3Management Question:How does physical habitat affect native fish
populations?

3) What are the likelysources of risko stream ecosystemesources?
4) What is the likelifood that sources of risknay negatively impact stream ecosystem conditichs
5) What are the likely consequences of risk realization to stream ecosystenditmmns?

6) What are themonitoring and managemenactions thatcouldimprove orprovide abetter
understandng of stream ecosystem conditionand reduce risR
a. What monitoring actions can be taken to better understand stream ecosystem
conditions?
b. Whatmanagement actions could be taken to potentially improve existing stream
ecosystem conditions?

The ecological data collected through this pilot focusedidentifying the exteh and distribution of
stream ecosytem resources (Level 1) and assessitige owverall condition ofsuchresources (Level 2
data), which represented significant data gaps.alko focusedn a high priority Level 3 management
guestion about the relationship between the Level 2 assessment of stream condition based on the
CRAM and seléad Level 3 data (i.e., native fish species diversit@pordination with the Wetland
Regional Monitoring Program (WRMP) Bay AreaafiquResources Inventomesulted in the Coyote
Creek Watershed being the first Bay Area watershed to be completely mapped for Level hdmase
data (www.wrmp.org/prop50).

1.3.1 Geographic Scope of Monitoring

Thepilot data collection plan (SCVWD 2010b) wasigined to measuréhe overall (ambientrondition
of stream ecosystenresources for the Coyote Creek Watershed in its entirety, as well as an
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intensification of sampling within the Upper Penitencia Creek Watersheds gewographic scope of

monitoring was establishedased2 y G KS 5A &0 NRAOG Q& ! NB I thezafea vithini SNB & 2
the Santa Clara County exterior boundaries as defined thrddghsuring ambient condition aftream

ecosystems withirentire watersheds serves multiple purposes that are presentéthapter 2.

¢CKNRdzZAK GKAA& LAf23G§2 | RAdDteleiviay dedBpedi($eé bebv®) & (G NR O ¢
focus assessment®n those parts of the County that are considered to be most imporfantthe

District to monitor, after establishinga baseline watershed measure efream ecosystemambient

condition This initial monitoring and assessment effort estatdi$ithe overall watershed baseline,

which is critical for interpreting future data from tHerimary Area of Interesind for trackig change

over time The Primary Area of Interesis a useful geographic scaler which stream ecosystem

monitoring can be designed in the future, as will be further explained in the Framework Implementation

Plan 6CVWD 2031

The Primary Area of Inters is defined forwatershed by identifying the areas that pertain to each of
the following criteria:

1. District fee title;
All facilities that are managed/maintained bye District to provide flood protection and water
supply and downstream areas thaite influenced by such facilities;

3. District easements, cooperative agreements, and other legal agreements wherBistrict
conducts work.

4. Areas of potential risk to District assétthat are identified by ambienstream ecosystem
surveys and othesources, including:
A. Local, regional or global threats such as upstream source inputs, invasive species, or
climate change, respectively.
B. Existing or planned regulations (e.g., survey areas for existing or potentially listed
species).

5. Areas identified thragh Stewardship Planning.

1.3.2 Data Collection Method Overview

This sectionbriefly describesthe monitoring designs and data collection methoassociated with
information assessed to develop thigofile Technical details for all such methods aresatded in
Appendix A.

Ambient stream ecosystem conditis(SCVWD 2010b) wemmeasured usingstandard probabilistic
monitoring designs anddata collection methodgStevens and Olsen 2004, Collins et al. 200Bhe
probabilisticmonitoring design methods called the Generalized Randdrasselation Stratifiedesign
(GRTSand was developed by USEfevens and Olsen, 2004The ambient probabilistic surveys are

"The intent is to identifisources of riskhat potentially threaten the condition and performance of District assets
and operations.
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designed to sample a subset of watershed sites at rand&uchmeasurements provide a statisally

sound basis for using a sample of watershed sites to describe conditions for the entire watefshed.
total of 77 sites were probabilistically selected for the ambient assessment of the entire Coyote Creek
watershed. Thirty of these sites occurreithin the Upper Penitencia Creek subwatershed, enabling the
results to describe overall stream ecosystem conditions for both the entire Coyote Creek watershed and
the Upper Penitencia Creek subwatershed.

Probabilistic designsan be acosteffective aproach to answering broad questions of watershed
health, however, such designs are of limited use in angwequestions related teargeted sites that

are not included in the probabilistic desigNon-probabilistic irgeted monitoring designs select saiep
locations norrandomly, and meage conditions at these sites. nlike probabilistic monitoring designs,
their results may not be extrapolated to measure overall watershed conditions. Targssedsments
were performed ata total of 23 sites on the @ote Creek mainstem. Twentwo of these sites
corresponakd with locations wherebaseline fisheries monitoringias conducted as part of the Mid
Coyote Creek |6od Protection Program(SCVWD 2008). This targeted monitoring design was
implemerted to 1) help validate CRAM with respect to fisheries healthof to replace fish data
collection but to explore the possibility of using CRAM as an inexpensive screening tool for evaluating
fisheries health and designing subsequent fisheries sampling), and 2gtthe validation regressions
between CRAM and fishesedata to test the efficacy of a conceptual model of figbitat. Similar
validationstudies have been conducted for benthic macroinvertebrates and riparian birds (Stein et al.
2009), but not for fish In these previousCRAM validatios) the strongest correlations were between
CRAM scores and benthic macroinvergtle 1Bl scores. One mitigation site on the Coyote Creek
mainstem was also sampléd establish a baseline measure for a District mitigasde.

The results of ta EMAP Framework validatiostudy were also integrated with selectedlata
summarized as part of the level 3 Condition Assessment (===
Chapter 2)to demonstrate on a limited basis how the)
Framework integrates théhree levels of information Since

many different typesof Level 3 dataexist a subset vas

selected to be inclded in this Profile. The nhumber and type
of level 3 data that are included in future Conditig
Assessments should be tailored to each watershed. The L
3 data included in this Profildhave beencollected through

multiple agency efforts using variousevel 3 data collection
tools. The associated Level 3 data collection methods

referencedby their source documents in Chapter 2.

CLIMATE

Figure 12: Spatial hierarchy of factors

. that control wetland and stream
CRAM (Collins et al. 2008asused to collectevel 2 data and conditions, as ultimately controlled by

measure stream ecosystem conditions. CRAM is a | climate, geology, andiuman
standardized coseffective method that is used to rapidly activities.
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assess the overatbndition ofwetlandg and riparian sitesising visual indicators in the fiel@verall site
condition can be assessed irBlhours by two more trained practitionersCRAM assements produce a
single Index score for each site that ranges from 25 to 100 points. Field practitioners score 14 Metrics
by selecting from four alternative descriptions of condition that are associated with fixed numerical
value. Each of the 14 metri¢s organized into one of four AttributesdiandscapeContext andBuffer,
Hydrology,PhysicalSructure, andBiotic Sructure. The CRAM Index score is based on the component
scores for the Attributes and their Metrics. An Attribute score is calculatdieasum of its Metrics
converted into a percentage of the maximum possible score for the Attribute. The site Index score is
calculated by first summing the Attribute scores and then converting this sum into the maximum
possible score for all Attributesombined. The maximum possible score represents the best possible
O2yRAGAZ2Y GKIG Aa tA1Stfe G2 060S FOKASOGSR F2N (KS
score indicates how its condition compares to the best achievable conditiondomtland type in the

State of California.

CRAM idased on a conceptual model that internal and external interactions among hydrologic, biologic
(biotic) and physical (abiotic) processes determine the condiionetlands. CRAM reflecta series of
assumptions about how these processes interact through space and ove(Rigwee 12). First, CRAM
assumes that the condition of a wetland is mainly determined by the quantities and qualities of water
and sediment (both mineral and orgajithat are either processed esite or that are exchanged
between the site and its immediate surroundings. Second, the supplies of water and sediment are
ultimately controlled by climate, geology, and land use. Third, geology and climate govern natural
disturbance, whereas land use accounts fdisturbances from human activities Fourth, biota
(especiallyegetation) tend to mediate the effects of climate, geology, and land use on the quantity and
quality of water and sedimerdnd support other life Fa example, vegetation stabiligestream banks

and hillsides, trapsediment, filter pollutants, provide shade that lowers temperatures, reduce winds,
etc. Fifth, stress usually originates outside a wetland in the surrounding landscape or the encompassing
watershed. Sixth, buffers around the wetland can intercept and otherwise mediate sliesse are
additional assumptions relating wetland form and structure to wetland function. In general, CRAM
assumes that, for any particular kind of wetland in anyiagreglarger and more complex wetlands
subject to less stress tend to provide higher levels of more kinds of functions.

8 CRAM identifies six types of wetland®wever,only the riverine wetland wereassesed for this Profile A riverine wetland
consists of the riverine channel and its active floodplain, plus any portions of the adjacent riparian areas that at@ tikely
strongly linked to the channel or floodplain throughank stabilization andllachthonous inputs (Collins et al. 2008).
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Chapter 2.0: Assessment of Stream Ecosystem
Conditions

This chapterdescribes the results of theondition assessmerfor the Coyote Creek Watershedit
addreses the following core management questions and a management question prioritized for this
study:

1) What is the extent and distribution of stream ecosysterasources?
2) What are the conditions ofhesestream ecosystenesources reldive to their levels of
service?

The first question focuses on describing the distribution and abundancepafian and w#and

resources throughout the pilot demonstration area and is therefore addressed using Level 1 data. The
second question focuses on overall condition of the resources and therefore is addressed using Level 2
data. The prioritized management questiohi2 ¢ R2S& LIKeaA Ol f KFoAdGFdG | FFSC
focuses on a specific aspect of stream ecosystem conditiative fish diversitghat is addressed using

Level2 and3 data.

2.1 Extent and Distribution of Stream Ecosystem Resources

The Coyte Creek watershettase map(Figure 21) depicts the distribution and abdance ofselected
stream ecosystem resourcesicluding riparian areas, wetlands, channels (including storm drains and
other engineered drainages), and areas of District fee titld @msements. Thiease mags shown here

in a small format, butaccompanies this report in electronic format amdso will be available for
exploration online at various scales on the California Wetlands Portal (see details at
http://www.sfei.org/BAARI). The data shown on thease mapare derived from various sources (see
Appendix A for discussion of map prodoad, including the BAARInd the District and provide a
spatially explicit means for tracking and visualizing changes in the extent and corafitistream
ecosystem assets. The BAARI data are also part of avsideeeffort of Level 1 inventories that support

an interactive, wekbased tool for uploading and downloading Level 2 and level 3 data based on when
and where they were collected.The Cogte Creek watershed covers approximafedp3 square miles
within its 147.3 mile perimeteand drains a portion of the wegacing slope of the Diablor Hamilton
Range The sectiondelow characterize the drainage network, wetlands, and riparian atieathe
CoyoteCreek watershed. Historical comparisons are made where data are available in the Coyote Creek
Valley (Grossinger et al. 2006).

The CalWater data set was used to delineate the Coyote Creek watershed in order to coordinate with the
Wetlands Regional Monitoring Program which funded the Coyote Creek watershed ambient stream ecosystem
condition survey. The District watershed data set estimates the watershed to be approximately 320 square miles
(SCVURPPP 2003a).
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Upper Penitencia Creek
Watershed

L

w

Coyote Creek Watershed
Channels
~~~= Ditches and Storm Drains

|:| Upstream Extent of
Primary Area of Interest

Mitigation Site
Easementand Fee Title
Open Water

Vegetated Wetland
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Figure 21. The extent and distributiorof aquatic resources (streams, wetlands, riparian areasd impoundments), District fee title easement propertied; Y R G KS 5A &G NA OG Qa t NR
Coyote Creek watershed and the Upper Penitencia Cradiwgmtersheds. A leased property is shown as the upper half of the hourgkssped polygon in the Upper Penitencia Creek subwatershdthe
streams, wetlands, and riparian areagere acquired from the Bay Area Aquatic Resources Inventory (BAARI) and ctoubd atwww.californiawetlands.net The Coyote Creek watershed boundary is pa
of the CalWater 2.2.1 dataset. All other data were acquired from the Santa Clara Valley Water Di3thietlsland Ponds aretated outside the Coyote CreeélNatershed, but are a component of the
S5AA0NRAOGQ& tNAYIFINE ! NBF 2F LYGSNBaldod / 2NNBaLRyRAYy3 éafflaStia akKz2e¢ | addzoaSd 2F GKS YL I
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2.1.1 Drainage Network

The Coyote Creek upper watershed (upstream of the urbani
valley area characterized by ditches, storm drains, 4§

Table 21. Stream miles by stream
yeyder in the Coyte Creek Watershed
r]and Di§trict easement and fee title

properties.

reservoirs) is largely undevelopeahd represents about three| ["sgream [channel Length (mile
quarters of the entirewatershed. Henry Coe State Pafk| Order [ Coyote | District
comprises a significant portion of the upper watershed. The Creek | Property
steep and hilly topographic relief, distance to urban centers, gn Watershed
to a cerhin extent land use planning, have helped stave pff 1 1,613 10
development in this region of the watershedhese factors are 2 588 8
GKS LINAYFINE NBI&2ya hyddogy isihlS dbaat NI b+ S NEK § R
. L . 4 134 13
relatively natural, with minimal human alterationConstructed s 99 >
stock wateing ponds within several natural channels and swales p 38 0
are exceptions The Coyote Creek watershed raotal of 2830 - 3 0
miles in eight different stream orders (Tablel The District 3 35 13
has fee title or easement on only three percent of the total | 1., 2.830 76

stream miles in the Coyote Watershedlmost rinety percent of

Channel length (natural and ditches but

the natural stream network is in the lower three stream ordel

g not storm drainsYerivedfrom the BAARI

most of which are in the upper
watershed.

1200,
Historically, the Coyte Creek
Valleyhad 114 milesof stream e .
network comprised of the L\
Coyote Creek main stem an
numerous distributarie¥ that
drained the hillsides (Figure- 2|
2). The alluvial fans and
permeable valley soils allowed
storm  water runoff and
floodwaters in the vHey to 20|

recharge the local underground -
ol

aquifers  (Grossinger, et al,

=
"
=3
=3

Length in Miles
-]
(=3
o

400

Historic

Historic Versus Modern Stream Length

[ storm Drains
[ pitches
3
B Natural Channels
39

Modern

QX

2006). Many of the historical | Figure 22. Stream network comparison of historical (c. 1850) ar
tributaries did not have well | modern (c. 2005) in the Coyote Creek Watershed Valley floor where
defined channels connectint greatest changes have occurred. Map depicts the valley extent (yell
. area) within the larger watershed. Blue lines athe historical stream
the mainstem. Instead, they L

o ) network. Thevalley extent and historical stream networkvere created
distributed their flows and | as part of the Coyote Creek Watershed Historical Ecology Study.
sediment loads across broad | Coyote Creek watershed boundary is part of the CalWater 2.2.1 datas

0 Astreamthat branches off and flows away from a main stream cte@dmnd never rejoins it. The opposite of a distributary is
atributary (astream that flows into a main stem river and does not flow directly into a sea, ocean, or lake).
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alluvialfans These distributaries were probably connected to the mainstem during major floods.

Today, all of the major tributaries connect to the mainstem of Coyote Creek through engineered
channels and subsurfacgorm drairs (Figures 2 and 22). TheCoyote CreekValley including the
alluvial fans, is highly urbanized. As in many other watersheds, the majority of the hydrological
modification has occurred here, rathénan on the steeper hillsides along the ridipes. TheCoyote
CreekValleynow containsa dense network of over 900 miles of unnatural channels including subsurface
storm drains, engineered channels, and simple ditches (Fig@)e Zhere are about the same amount

of natural channels now as existed historically, but there has been an atereftld increase irtotal
drainage networkmiles includng storm drain pipes, constructed channels, and ditchdhe largest
factor in this increase is the subsurface storm drain network designed to convey runoff from the hillsides
through the valley to e Bay; a much smaller contributor is artificial surface channels, including
engineered channels and roadside ditches (Figu®).2 Such changes to the drainage network have
resulted in a reduction of groundwater rechardgeydrologic changes, notabipcreased runoff peak
flows; total annual flowstiming and duration of high flowsind a loss of associatéldodplains, riparian
woodlandswetlands and natural buffers

2.1.2 Non-Riverine Wetlands

TheCoyote Creek watershed has approximately 100 adres, 1 2o Coyote Creek watersheton-
of natural wetlands and 3@2 acres of unnatural wetlands riverine wetland acreage by type.

(Table 22). Sixty percent of the wetlands in this Nonriverine
watershed fall into the unnatural lacustrine typee.g., | [Wetland Type Natural | Unnatural

bodies of water (typically reservoirs or other E:f;:tsris:énal %2 1';;1
impoundments)greater than 20 acres with an average Slope 57 ’7

depth greater than 6 feet (Table-2) There are almost :
1,200 acres of depressional wetlan@sontained with g;fsg tg;i;?t?éiggfﬁ;ﬁ]:rﬁtte;pgsZr;hgaBs’:jZ
topographic lows that lack surface drainage)the BAARI mapping standards and methodology
approximately 40 of which are natural or occur without(tt://www.wrmp.org/docs/SFEI%20MAPPING%

oo OSTANDARDS_01062011_v3.pdf).
human modification of the landscape. The amount of
vegetated wetland is not explicit in this table, but can be seen as very small polydjacent to open
water and parts of the stream network in Figurd Z1:80,000 inset) Sixty fouracres of slope wetlands
(i.e., seeps, springs, and other wetlands depending on groundwadber)majority of which are natural,
still occur in the Coyote Ge& contemporary landscape. It was not feasible for this study to conduct a
detailed comparison between the existing and historical abundance of each kind of wetland. A simple
visual comparison of the historical and modern maps of aquatic resources texlitteat there was
historically much more acreage of natural slope wetlands and depressional wetlands than exis&s now.
more quantitative comparison could be made in the future based on the completed Level 1 maps of past
and present landscapes.

2.1.3 Riverine Wetlands and Riparian Areas

The Coyote Creek watershed contains 2,830 stream miles of riverine wetlands (TBbleRRrerine
wetlands consist of the riverine channel and its active floodplain, plus any portions of the adjacent
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riparian areas thiaare likely to be strongly linked to the channel or floodplain throbghk stabilization
and allochthmous inputs.

Riparian areas attend all of th@verine wetlands and streams as part of the transition zone between
them and the adjoining uplandg$-igure 21 second inset box). The riparian areas vary in width, which
affects their functions. The wider areas tend to provide higher levels of more kinds of functions (-Table 2
3), which can include wildlife supgorunoff filtration, allochthaous inpu of leaf litter and large woody
debris (providing food and cover) temperature control from shading, flood hazard reduction,
groundwater recharge and bank stabilization.

Table 23. Riparian area by width class in the Coyote Creshtershed and correspnding levels of typical
riparian functions based (Collins et al. 2006). Miles of riparian are calculated as the average of right and left
streamside riparian widths.

© = c
2 5] o
_ & 5 - = <} S 3 B
Width =B x 3 % S = =] 8 E=
Class Miles | Acres |= & = 8= =g S ﬁ i= :t
(meters) 5o 5 = T q g = E . =
FEa| = 7 = 2 Sz S
a=3 %) C = < E x
0-10 | 334 | 1488 | 30% | VeryLow| Y&V very very Noné* Low Low
Low Low Low
. Very High: SC| High: SC . Low to
- 0,
10-30 484 19,292 43% Medium High Low: LC | Low: LC Low Medium Medium
Medium | Very Medium Medium Medium Medium Very
0,
30-50 | 272 | 27874 | 24% | i hioh | High | toHigh | toHigh | toHigh | toHigh | High
Very Very . . . . Very
- 0,
50- 100 29 5,285 2.6% High High Very High| Very High ngﬁ Very High High
Very Very Very High | Very High| Very High| Very High| Very
0,
>100 4 3,003 0.4% High High High

! May provide refugia but not usually viable habitat for wildkiechas amphibians, aquatic reptiles, migratory passerine birds,
etc.

2 May not provide viable habitat for some largpecies of wildlife that are highly mobile and especially sensitive to people,
including mountain lions, bears, and some raptors.

SC: small channel&C: large channels

Seventythree percent of the total stream miles haverarrow riparian width less thar80 meters on

either side (Figure-3). Thirty percent of those stream miles have riparian areas less than 10 meters
wide. These are streams, ditches and engineered channels in urban settings that are not steep and that
have littk or no streamside trees.Fortythree percent of those stream miles have riparian areas
between 10 and30 meters wide. Of the remainingtwenty-seven percent of stream miles, twenty four
percent are in the medium with class (80 meters) and onlyhree percent of stream miles have
riparian areas that are wide (500 meters) or very wide (> 100 meters). Btream miles having wide

and very wide riparian areaae located in the upper portion of the watershed that supports very tall
trees, including ponderosa pine.

Historically, riparian areas in the Coyote Creek watershed were quite heterogeneous, including densely
vegetated forest, more open savanna/woodlangparian scrub, and large, wwegetated gravel bars
(Grossinger et al. 2006). Dominant riparian vegetation varied predictably with the size of the channel, its
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morphology, and degree of dry season flow. Perennial creeks like those in the lower pdrtioa o
watershed and the middle and upper reaches of the mainstem were lined with cottonwoods and
willows.  Small intermittent creeks had fewer trees (largely oaks), while large braided intermittent
reaches of the main stem supported sycamore alluvial viexod] riparian scrub, and wegetated

gravel bars. In the historical landscape, more than seventy percent of the total creek length in the valley
had a riparian width of 380 meters on each side, and about fifteen percent had riparian areas of more
than 100 meters' on each side. Historically there was little functional riparian area less than 30 meters
wide.

160+
140+
§_ 120+
=
t 100+ 78
5 O Modern Unnatural
_E' 80 + O Modern Natural
© W Historical Natural
o 2
s 60t
40 4 4
60 60
0 [ [
<10 10-30 30-50 50-100 >100
Riparian Width Class (m)
Figure 23. Comparison of historical and modern stream length by riparian width class in the Coyote Creel
Valley calculated using the Bay Area Aatic Resource Inventory (BAARI) riparian modeld the Coyote Creel
Historical Ecology Study (Grossinger et al. 2006).

The existing landscape is very different from the historical landsc@pe.historical landscape had much
greater capacity to retain rainfall in wetlands and nsarface aquifers, and it drained much more
slowly. The valley was characterized by mosaics of aquatic and wetland habitats associated with
perennial and seasonal st@ms, their flood plains and terraces, alluvial fans, and emergent
groundwater. These historical maps show how habitat mosaics naturally varied within the watershed in
relation to climate and geology, especially rainfall, topography, and soils. The ¢astaraps can
therefore be used to help prioritize and design restoration and mitigation projects, and to align land
management practices with natural processes.

Since the time of European settlement, the Coyote Creek Valley has lost most of itsparsnrareas
(Figure 23). In the current landscape of the full watershed (Figusg, Seventythree percent of both
natural and unnatural channels have adjoining riparian areas less than 30 metersQvilyeshort
stretches of streams in the valley (kg 23) have riparian areas wider than 50 meters, and there are no

1 All 28stream miles in this bin are from the Coyote Creek main stem and include both the forested riparian areas
and components of the active channel created by its temporal meander.
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remaining riparian areas wider than 100 meters in the Coyote Creek Valley. The decreases in riparian
width are mainly due to encroachment of urban development in the lower portion ofvdkershed and

grazing in the upper watershed. Not surprisingly, almost all of the ditches and other unnatural channels
have very narrow riparian areas.

2.2 Stream Ecosystem Condition Assessment

2500
2000 + 4*
E
:_é— 1500 + %6
= O Unnatural
3 2*
= O Natural
g 1000 + 1951
a
1252
500 + 1103
0 118 16
<10 10-30 30-50 50-100 >100
Riparian Width Class (m)
Figure 24. Modern stream length by riparian width clagslculated for the entire Coyote Crée
watershed using the Bay Area Aquatic Resource Inventory (BAARI) riparian model. Width clas86s 1(
and 3050 are labeled to illustrate the 4 and 2 kilometers of unnatural streams, respectively (because
bar representina these values cannot be seentlais scale).

CtKA&a aSOlAz2y FyagSNAR GKS O2NB YIylFI3aSYSyid ljdSatazy
resourcd NBf I GAGS (2 GKSANI £t S@Sta 2F aSNBAOSKE GKS |y
components, each of which is separately addressed:

e What are the conditions of stream ecosysteasources?
¢ What are the Levels of Service for stream ecosys&sources?
e How do the existing ecological conditions compare to ecological Levels of Servigg (LOS

2.2.1 What are the conditions of stream ecosystem resources?

This section describes the existing condition of stream ecosystsaurces based on Level 2 and Level 3
data. As discussed above, Level 1 data describe the distribution and extent of stEmystem
resources. Level 2 data are used to assess theralyeondition or health of suchesources and to
develop hypotheses regarding the causes of their observed conditions. Intensive Level 3 data can be
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used to test such hypotheses and to helpntfy management or monitoring actions to improve the
condition of stream ecosystenesources.

2.2.11 LevePk Data

The Level 2 data are summarized by ']
cumulative  distribution  functions
(CDFs) that estimate the proportion df
stream miles with CRAM scores legs
than or equal to a given score. For
example, Figures-2 and 26 show that
in both watersheds, about 20 of o ,
stream miles had CRAM scores of 60 |or —~ 3l Cumulative Estimate

lower. The better the condition oOf . e =l , 79 S%Conﬂdeniﬂmewals
streams in a watershed, the more th “ % * 0 %0 % 100
CDF will shift to the right.

80

60 -+

40

Percent of Stream Miles (%)

D

CRAM Score

Figure 25. Cumulative distribution function (CDF) of CRAM
Probabilistic Survey Data Index scores relative to percent of stream miles@oyote Creek

The Coyote Creek watershigd| Watershed.
exhibited a broaderrange of stream
ecosystemconditions than the Upper
Penitencia Creek subwatershed and
higher condition scores for each
percentile of stream miles in the
respective watersheds. This clearly
illustrated in the CDFsthat were
calculated from the ambient CRAN

100 +

80 4

60 -

40

Percent of Stream Miles (%)

survey data (Figures2and 26) and in 20
the summary satistics presented in J .

i 3 i 0 ; £, , . .
Table 24. Figures2-7 and 28 illustrate " 5 o 3 = e p
the spatial distribution of the stream CRAM Score
ecosystemcondition scores across the Figure 26. Cumulative distribution function (CDF) of CRAM
watersheds. Index scores relative to percent of stream miles in thipper

Penitencia Creek subwatershed.

The Level 2 sample was designed to represent stream ecosystem conditions throughout the entire
watershed. However, darge part of the central portion of the upper Coyote Creek watershed could not
be sampled due to access issues (Appendix A), and therefore is not represented in this assessment.
Access issues are common in lasgale surveys that involygivate lands.To some extent, the bias of a
survey due to access issues can be qualitatively estimated using the Level 1Baatd upon visual

2The Coyote Creek CDF represents stream ecosystem conditions cumulativelthftire Coyote Creek
watershed and the Upper Penitencia Creek subwatershed whereas the Upper Penitencia Creek CDF represents
only stream ecosystem conditions in that subwatershed.
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comparison of the Level | tapje 24. Summary statistics for the Coyote Creek (CC) watersihee 77)
data and aerial imagerthe | and the Upper Penitencia Creek (UPC) subwaterstied 30)cumulative

streams in the inaccessiblé distribution functions.

. Percent Stream Miles
rtion of th te Crek " :
portion of the Coyote Cre Water- by Condition Categories

watershed do not appear to|| gheq Lo | Medium- | Medium- | Range | Median | Mode

be systematically different Low High 9

than the surveyed streamg| CC 0 14 60 26 | 44-92 7179
UPC 0 21 69 10 | 54-85 74 77,79

of like order. However,
whether or not the lack of
access to part of the watershed introduced bias into the survey cannot be determined without fully
assessing the sitebat were not accessed.

CRAMdex scores have a precision of 10 poiht:ieaning that éferences inCRAMndexscores of 10
points or less are within thermr of the method andshould not be considered to represent differences

in overall condition(CWMW 2009) The average upper confidence limit for CRAM Index scores was 7
points in the Coyote Creekwatershed (Figure -B), and 5 pointsin the Upper Penitenia Creek
subwatershedFigure 26), whichwasgenerally narrower than for the entir€oyote Creekvatershed
These levels of certainty for both watersheds are well within the error bounds of the CR#&Mdnand
therefore lend confidence toinferences made from these datapertaining to stream ecosystem
conditionsacross all the stream miles in these watersheds.

CRAMIndex scoreshave been classified in two ways in this Profild) based on four equal interval

classes of about 19 CRAM pointhat represent thefull range of possible CRAstores €.g.,25-100)

(Figure 27); and?2) based on quartiles of thebserved range of CRAM Index scores as displayed in the
CDFge.g., 44¢ 92) (Figure 28). The equainterval classification method is usefuddause it provides a
standard scale that enables local watershed CRAM Index scores to be compared to other CRAM surveys
conducted statewide. The watershagecific quartile classification method is useful because it provides

a perspective of condition cagjories relative to a specific watershed, e.g., the quartiles each represent
the conditions for 25% of stream miles in a given watershed. This information may be more useful for
targeting management actions than the standard scale resuligher Index @ores represented by

either classification methotepresent betteroverallstream ecosystersonditiors.

Figure 27 shows the distribution of CRAM Index scof@sthe Coyote Creek watersheanong thefour

equal interval classes (444462, 6381, >8). Notably, no sites scored in he lowe$ condition
category. Based on the limited pool of CRAM data available statewide at this point in tiise, it
relatively rare for sites to score so lowNonetheless, this comparison of the Coyote Creek watershed
CRAMIndex scores to the possible range of CRAM Index scores indicates that stream ecosystem
conditions in the Coyote Creek watershark within the upper three condition categories (e.g., upper
75% of the possible range)As more CRAM data become availaligtesvide, it will be possible to
conduct more comparisons between watersheds and to the statewide CDF.

*Based on the results of inteeam calibration exercises (Collins et2008).
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CRAM Index Score
Very L&w;‘25-43
Low; 44 -62
Medium; 63-81
High; 82-100

Ambient Site
Targeted Site

Reach 2 Mitigation Site
¢

Figure 27. CRAM Index scores for ambient and targeted sit€3core categories were determined by dividing the total podsibange of CRAM Inde
scores into four equal intervals of 19 points eackour ambient sites in Upper Penitencia have been removed from the map, but not the analyses,
to land-owner sensitivity. Stream network data were acquired from the Bay Area uaiic Resources Inventory (BAARI) and can be found
www.californiawetlands.net The Coyote Creek boundary is part of the CalWater 2.2.1 dataset; the Upper Penitencia Creek subwatershed basn

from the District.

Final EMAF TR2: Chapter 2



http://www.californiawetlands.net/

CRAM Index Score
Quartile; Range
Q1(0- 25%); 44 - 69
Q2 (25-50%); 70 - 77
Q 3 (50-75%); 78 - 82
Q4 (75-100%); 83 - 92

Ambient Site

Targeted Site

Reach 2 Mitigation Site
¢

¥

Figure 28. CRAM Index scores by quartiles for both ambient and targeted sites. Four ambient sites in the Upper Penitencia Createssizd
have been removed from the map, but not the analyses, due to lamainer sensitivity. Quartiles of the CRAM Index scores were determined fro
cumulative distribution function of ambient sites in the Coyote Creek watershed. Stream network data were acquired from dlgeABea Aquatic
Resources Inventory (BAARI) and can be fdwat www.californiawetlands.net The Coyote Creek boundary is part of the CalWater 2.2.1 datag
and the Upper Penitencia Creek subwatershed boundary is from the District.
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Figure 28 shows the distributin of CRAM Index scores based on the observed ranges in the Coyote
Creek watershed CDF (69, 7077, 7882, 8392), and therefore illustrates the variability in overall
stream ecosystem conditions observed in this watershed. In general, the lowestionratibres were
concentrated in the urbanized transition zone between the lower and the upper portions of each
watersheds. The highest condition scores were concentrated in the upper portions of the watersheds.

The highest scores pertain sites mosthocated in natural opesspace lands or lands managed to have
relatively unaltered hydrology and few dominant invasive speci@he lowest CRAM Index scores
pertain to sites with poor landscape and buffer conditiure to their close proximity to intensviand
uses resulting in unnatural hydrology (mainly resulting from storm drain input and other runoff from
impervious surfaces) and the prevalence of invasive plant species.

Scores for some of the upper watershed sites were lowered by their relasirajyle physical structure.

This is a common characteristic for very small seasonal streams, such -asdfrsthannels in arid

areas. CRAM tends to be biased against such streams because it emphasizes the greater overall value of
complex systems. To mimize this bias, the surveys of tlgoyote Creekvatershedand the Upper
Penitencia Creek subwatershed excluded firsbrder channels. Some scores were lowered by their
simplified biotic structure, which in some cases was correlated to simple physioatiusé, and in other

cases was due to recent wildfire.

The variety of Index scores associat¢d
with the transitioral zones between
urban land uses and open spage
probably reflects the dynamic nature of
natural stream processes and
concomitant diversity of management
practices in these areas. These zones
land use transition tend to correspond t(
transitions in  impolant  stream
characteristics. For example, these a
the zones of transition between thq
steeper headward portions of the
watersheds and their valleys, and the
therefore correspond to changes il
channel slope, which translate intg

100

[ coyote Creek
I Upper Penitencia

L

80 4

60 4

of
40 4

A4

CRAM Index or Attribute Scores

- 20 -
e

D

changes in channel formnd behavior.
Early impoundments and diversions fq
agriculture are often located in these
zones. Rates of incision, aggradat{time

buildup of sediment on the channel

Figure 29. CRAM Index and Attribute scores for the ambier
rsurvey of riverine wetlands in the Coyote Creek watershg
, (orange bars) and Upper Penitencia subwatershed (blue bar

Bars are scoresepresented by the 50 percentile (median) of

stream miles, based on the corresponding cumulatiy

distribution function. Error bars are the upper 95% confidend

bed), and bank erosion can be highl

y intervals at the 50" percentile.
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variable in these zones, which translates intoread range of stream management practices.

CRAM Index scoremre bestunderstood by examining their compone#ttribute scores Very high
scores have high component scores, and very low scores have low component scores, but many
combinations of differen Attribute scores can yield the same mighge Index score. Explanations of
mid-range scores therefore require examination of their component Attribute scores. Likewise,
Attribute scores are best understood by examining their component Metric scores.

Figure 29 illustrates that Attribute scorestended to be lower in the Upper Penitencia Creek
subwatershed than in th€oyote Creekvatershed by a relatively consistent amourftigure 29 also
illustrates thatsites tended to scorenoderately highfor all Atributes except Physical Structure; the
median score for Physical Structure vegeproximately 5Gor both watershedsand was greater than 70
for the other Attributes. The Physicdl&ture Attribute had the greatest impact on lowering the overall
Indexscores. Theacore for the Biotic Structuretthibute was the next lowesthaving a median score of
about 70 for both watersheds It thereforealso had a relatively large influence on lowerthg Index
scores.CRAMassessments arbecoming commorin the By Region and elsewhere. This will increase
the opportunity to compare patterns in CRAM scores between watershgus.limited pool ofCRAM
data for stream ecosystems the San Francisco Bay Area suggdisatthe pattern of relatively high
scores foBuffer and Landscapeo@text and relatively lovecores folPhysical Bucture, as obgrved for
the Coyote Creelvatershed, maype commonin this region

Targeted Data
The targeted sites (fisheries study

100 A : 4
N 7 B e sites and mitigation project site)
® Fisheries si AL :

801 | O Resh s mitigation site =3 5% along the Coyote Creek mainstem

exhibited the same range in CRAM
Index scores as the entire
watershed indicating that even on
the Valley floor a wide range of
conditions existThe majority othe
targeted sites CRAMndex scores
fell within the range of 65¢ 79
(Figure 210). Three sites scored
lower, between 58 and 60, and 3

Figure 210. Stream ecosystem asset condition tdrgeted sites in | Sites scored higher, between 81 and
the Coyote Creek watershedas assessed using CRAM, relation | 87. The mitigation site had a score
to the cumulative distribution function (CDF) of CRAM Index scof
for the watershed. Black circles represent the index scores from
District fisheries monitoring sites and the blue circle represents tff Would be expected for
score from amitigation site located on Reach 2 of Coyote Creg approximately 25% ofthe total
Nine fisheries sites redeed the same CRAM Index score, thy stream miles in the watershed. It is
reducing the number of black circles relative to the actual numbq .

important to note that the scores

of projects assessed i
for targeted sites cannot be

60

40

Percent of Stream Miles (%)

20 4

T T T T T
40 50 60 70 80 90 100
CRAM Score

of 68, which is higher than what
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substituted for ambient scores because the targeted sites do not represent an unbiased sample of the
ambient condition

2.2.1.2 Level 3Data

The following discussiorpresents the results of assessing the Level 3 fisheries data with the targeted
Level 2 CRAM datdhis targeted monitoring design was implentexh to 1) help explore correlations
between CRAM andisheries healthr{ot to replace fishdata collection but to explore the possibility of

using CRAM as an inexpensive screening tool for evaluating fisheries health and designing subsequent
fisheries sampling), and 2) temonstrate the use of a conceptual model to link Level 2 and Level 3
data. Additional Level 3 data that were selectéste Section 2.2) to describe existing conditions in the
Coyote Creek watershed are also discussed in the context of interpreting the condition of the existing
fishery.

Assessment of Targeted Fish and CRddva

Statistical analysis of District fisheries data and CR¥eMic datafrom the targeted desigAppendix A)

found a significant relationship between native fislvalisity and two CRAM Metrics: Topographic
Complexity* and Hydrologic ©nnectivity®>. These results somewhat agreed with the Physical
Habitat/Fisheries Health (PHFH) conceptual model of the expected relationships between Level 2 CRAM
Metrics and the selectkLevel Metrics (Appendix A)The basic tenet of # model ighat many CRAM
Metrics reflect stream physical habitat, and that the physical condition of the habitat affects fish
populations. Each aspect of physical hatithat affects nativefish populations was hypothesized to

have a particular retionship to CRANMWetric scores

The significant positive correlation between high topographic complexity and high native fish diversity
was expected, based on the PHFFhe significant negative correlation between hydrologic connectivity
(e.g., degree of channel entrenchment) andiva fish diversity however, was the opposite of what was
expected. The PHFH predicted that high hydrologic connectivity (e.g., low degree of channel
entrenchment) would support high native fish diversity. This is because channels that are not
entrenchedtend to have larger amounts of woody debris, active floodplains, more robust riparian
vegetation, and other characteristics that represent good fish habitahtrenched channels typically
offer less quality and quantity of habitat for fish because thayenhsteeply sloped banks and lack broad
floodplains. Less entrenched channels are also better able to accommodate rising flood waters without
major changes in channel structure or form.

This unpredicted negative correlation between hydrological conmiggtand native fish diversity could
indicate one or more of the following three things. First, the PHFH model may need adjustment,

!4 Refers to the microand macretopographic relief within a wetland due to physical, abiotic features, and

elevation gradients (Collins et al. 2008).

!*Refers to the ability of water to flow into or out of a wetland or to accommodate risingi fleaters without

persistent changes in water level that can result in stress to wetland plants and animals. For riverine wetlands it is
assessed based on the degree of channel entrenchment (Collins et al. 2008).
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particularly with respect to the meaning of entrenchment relative to fish habitat. For example, perhaps
entrenchment bring the channel floor into the groundater zone and provides better habitat
conditions for fish. Second, this result may indicate the need for additional data. The targeted study
was designed to evaluate whether there were correlations between CRAM BKletrid Native Fish
Diversity metrics where fish data had been collected previously for theQdigbte Creek Flood Control
Project However, the sample size was relatively small, spanned several years (notably consecutive dry
water-years) and focused on orsegment of the Coyote Creek mainstem. The Levek@sdatherefore
underrepresents other segments of the Coyote Creek and Upper Penitencia Creek mainstems.
Potential followup to this study is discussed in Chapter Bhird, CRAM may not be able to tkaall
aspects of fisheries hedltin this highly altered system, includimgfluences of upstream reservoirs
water quality,and nornative sgcies introductions

It is important to remember that CRAM is not meant to substitute for intensive Level& dath as
measurements of fishgpulations; it isntended to provide data ooverallstream ecosystengondition,
andnot any one particular functiosuch as §h support.In the case of the Coyote Creetatershed, the
history of landuse change, water anagement, and nomative fish introductions have created a
complex physical, chemical and biological systeédome of the factors that control fisheries health
probably canot be detected by CRAM MetricsThe results of this inveig@ation, therefore, wee
encouragng in that a correlation was found between two CRAM nestiand native fish diversityAs
discussed abovehese correlations may give some insight into the conceptual model relating CRAM to
fisheries health.As well, alarger, more randomlyadlected Level 3 data set covering a greater variety of
streams would be more likely to elucidate more numerous or stronger relationships between CRAM
Metricsand native fish diversity.

Summary of elected existing Level 3 data for the Coyote Creek andpé&ipPenitencia Creek
mainstems

The Coyote Creek and Upper Penitencia Creek urbanized mainstems are relatively rich in Level 3 data
due to the number of intensive local studies that have been conducted on them. Selected Stuales

been reviewed and summarized Trable2-5, and are discussed belowlhe reaches referenced irable

2-5 are based onpatterns exhibited in the native fish diversiietric and the relative abundance of
native and nomative fish from theMid-Coyote Creek Flood Control Project These data exhibit a
spatial pattern along the Coyote Creek mainstem, with native diversity moderate and native abundance
high in the lower reaches, native diversity low and native abundance low in the middle reaches, and
native diversity moderate to high and native abundance high to very imghe upper reaches. The
middle reaches stand out as having relatively few native species and fewer native thamatnen
individuals (particularly at sites in downtown San Joseg Upper Penitencia Creek mainstem is treated

as one reach since it was only salad in two places by the Mi@oyote Flood Control Projebaseline

'®Due to the large number of Level 3 studies that have been conducted in these watersheds, the scope of this
effort was defined to include a subset. The District Mitigation Monitoring Activities Database may be used to
identify additional Level 3 data arabsociated metadata.
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fisheries survey. Native fish diversity was high at both sites and native relative abundances were also
high, particularly at the lower site (site A).

A fundamental influence on these reaches has been the historical subsidence of the valley floor due to
groundwater extraction. The Coyote Creek Valley has been under developmental pressure since the
early 1808, beginning with agriculture and leading to intensive urbanization (Grossinger et al. 2006).
Both development phases increased water supply demand, which drew down the groundwater aquifer
and caused the valley floor to subside between 1939 and 1969Md kabsidence ranged from
approximately 3.5 feet at the downstreamost fisheries/CRAM site to a maximum of 8 ft in the
downtown San Jose area, and ended around Story Road. On Upper Penitencia Creek, the maximum
subsidence of 3.6 feet occurred at the clueince with Coyote Creek and mostly ended around 1680
crossing, just downstream of Upper Penitencia Creek site A.

Several other factors represented Trable 25 correspond spatially with the relatively low native fish
species diversity and relative abundances observed in the middle reaches. For exduysilsgl habitat
metrics exhibit similar patterns as the native fish diversity metric, e.g., of lower comgliticthe reaches
most impacted by subsidenceThe Topographic Complexity Metric (mierand macretopographic
relief) scored low to moderate, particularly for mietmpographic complexity. The Hydrologic
Connectivity Metric (entrenchment also scored yédow to low in the middle reaches.afile 25 also
illustrates thatfisheries physical habitadata (SCVWD 2006, SCVURR®B], 20033 indicate that
habitat in these reaches isimplified, mainlyconsistingof highly embeddedmnid-channel poolswith
limited instream cover. Benthic maxnvertebrate physical habitatorroborate this spatial pattern,
with conditions measured as marginal to fair (SCVURPPP.2008)k targeted CRAM Index scores
which reflect instream and riparian physical hahitalso exhilited a similar spatial pattern of lower
conditions in the middleeaches. As well, availableater quality metrics including dissolved oxygen,
sediment chemistry, sediment toxicity, and temperature (SCVURPPP 2008 and Hopkins et al. 2002)
indicate relativéy poor water quality the middle reaches (Tabi&)2

2.2.2 What are the Levels of Service for stream ecosystem resources?

Levels of Service (LOS) are benchmarks of performance that can be applied to systems, services, and
assets. The asset managemgaradigm that the District is adopting incorporates the concept of LOS.

A LOS is usually established for individual constructed assets (SCVWD 2009). A LOS can also be defined
for non-constructed stream ecosystem resources at different spatial scates, ifrdividual project sites

to large watersheds. The District could ade@tershedscale LOS farach major watershed in its Area

of Interest, and for subwatershedgthin its Primary Area of Interest. The District could also potentially

adopt sitebasal LOS baston Level 2 CRAM datar mitigation and project siteg addition to, or in

place of Level 3 performance targets that are traditionally implemented through perniite latter

would require the permitting agency approval and would only beaflst for certain projects for which
measuring overall condition is an important part of performance standards.
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Table 25. Selected existing Level 3 data for the Coyote Cref@kC)and Upper Penitencia Cree@JPC)mainstemssummarized by District Mitigation

Monitoring Activities Database Ecological Attribute categories across coarsge stream reaches defined based on spatial patterns observed in the native

fish diversity metric. Data analyzed by other sources are presented using their categorical descriptions. Categorical descriptions for souraaalgtad

F2N) GKA&A tNRPFAES oO0{/ 25 unnt YR &/ dNNByd {GdzReé¢ov IINB ftAa0GSR | a
Lower Reaches Middle Reaches Upper Reaches
CC Fish sites 8 CC Fish sites 3CS2 UPC sites
CC Fish sitesak; 7 through 3CS1 through UCD Aand B
Metric (N=28) (N =10) (N=4) (N=2) Data Source Notes
MMAD Road
Ecological Crossings/ Montague to U/S Berryessa Rdtq¢  Metcalf Road to Coyote Creek
Attribute Landmarks BerryessaRd Metcalf Pond Anderson Dam to Dorel Drive | NA
SCVURPPP 2001
found similar
. . . H . H 0
Native Fish Range: Low to Range: Low Range: Low to High Range: querate SCVWD 2007 pat_tern _Wlth %
Diversityl Moderate to ng.h 2009 ngtl\(g fish
Average: Moderate | Average: Low Average:Moderate Average: High significantly
Fish and increasing at
Wwildlife 3CSl_.
Communities _ , ve: i i ve: V Hi Relative
Fish Relative Native: Moderate Native I__ow, esp.. Native Moderate Native: V High SCVWD 2007 | abundance for all
Abundancé Nonnative Low Nonnazl\isl\?l-o%jzérate Nonnative Low (none) | Nonnative Low 2009 species lowest at
13 through 3CS2
Poor Poor Poor No Data 2008 4 stations
Grossinger et
Land al. 2006,
Subsidence (ft) 0 3.6..0 Jordan et al.
Hydro ......... 2009
geomorphology Topographic Mostly Moderate; Low at B
C P gl pt)?‘ Moderate to High Low to Moderate Low at 3CS1, Moderate at A Current Study
ompiexi High at UCEC & D
Hydrologic Mixed: mostly high; | Mixed: very low to .
Connectivity | Low at site 2 high High Low Current Study
Vegetation
Charac_terlstlcs Targe_ted CRAM Low to Medium Low Low to High Low Current Study
& Physical Quartile Scores
Habitat
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Lower Reaches

Middle Reaches

Upper Reaches

CC Fish sites 8 CC Fish sites 3CS2 UPC sites
CC Fish sitesalg 7 through 3CS1 through UCD A and B
Metric (N =8) (N =10) (N=4) (N=2) Data Source Notes
MMAD Road
Ecological Crossings/ Montague to U/S Berryessa Rdtq¢  Metcalf Road to Coyote Creek
Attribute Landmarks BerryessaRd Metcalf Pond Anderson Dam to Dorel Drive | NA
ﬁgﬁi‘;ﬁl ﬁgg;’gﬁ;gsr‘ 55-90% Pool (mostly 95- 100% Pool (mostl
mid-channel pool) mid-channel pool) ND No Data SCVWD 2006
SEIDP CW fish SCVURPPP
Habitat Units 50% Pool 40%- 100% Pool 15-78% Pool 2001
BMI Physical SCVURPPP
Habitat Quality | Marginal Marginal to Fair Good No Data 2008 4 stationé
High (2122C) at Flea . .
Temperature g/l)grke(zt (just L/s site \(/:rzlegth(i?C) at Silver no sample no sample SCC): ;{)URPPP 9 stations
Similar low to
moderate values
Water Quality in the middle
Dissolved Moderate (7-9 Very low (3 mg/L) to no sample no sample SCVURPPP reaches reported
Oxygen mg/L) Moderate (4- 8 mg/L) 2010 by SCVURPPP
(2003a) and
Hopkins et al.
(2002).
Soil Condition | Sediment _ _ SCVURPPP |
Chemistry Good Fair Marginal No Data 2008 4 stations
Sediment
Toxicity Toxicity (% SCVURPPP
survival) Marginal Poor to Optimal Optimal No Data 2008 4 stations

1Average number of native fish species sampled from 200009: Low =-B species; Moderate =% species; High 67 species. These categories are relative to number of
species observed from these samples and are not intended to reflect regional relative abundances.
2Average number of individuals sampled from 2@®@009: Low = (g 20; Moderate = 2@ 40; High ®0¢ 60; Very High = 680. These categories are relative to abundances
observed from these samples and are not intended to reflect regional relative abundances.

% From #880 to Fisher Creek confluence.
* CRAM metric scores presented here as: LowMagterate = 6, High = 9; Very High = 12

® From Montague to Fisher Creek confluence.
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Figure 211. EcosystenServices Index (ESbr Figure 212. Ecological Services Index [ESor the
the Coyote Creek atershed ESI95% Confidence| | Upper Penitencia Creek subwatershed=SB5%
interval = 72¢ 78 (n=77). Confidence interval = 7075 (n=30).

Sitespecific LOBased on Level 3 data alreadyist for many District mitigation areas as performance
targets that have beemstablished through regulatory permits or othiegal requirements (see Talite

6 that followsthe Reference sectipnLOShased on Level 3 data must besessed using Level 3 towis
order to demonstrate complian¢dowever,Level 2CRAMdata couldalsobe used tomonitor the LOS
for these same and/or other mitigatioproject sites.In the future, permitting agencies may allow CRAM
assessments to be part of a mitigati project monitoring strategyhat also involves Level 3 monitoring.
CRAM is most &ctively used as a mitigation monitoring tool when sites are assgasedonstruction

in order to establish a baseline condition that can t@mparel to with post-constuuction monitoring.

LOS for watersheds and subwetheds have not been adopted date. The CRAM data collected
through the probabilistic sampling design present an opportunity to establish Level 2 LOS for the entire
Coyote CreelVatershed and théJpper Penitencia Creedubwatershed CRAM data collected using a
probabilistic samphg designvasused to generate a cumulative distribution function (CFpresent

the results. From he CDFa simple statistic called the Ecological Services Index (ESI) was derived that
represents the area weighted average of all CRAM scores in the B®Hustrated in Figures 2l and

2-12, the ESlrepresents the areas above the CDFs, and is calculadateapercent of stream miles
multiplied by the stream ecosystem condition (CRAM Index scorBEsg. first ESI that is derived for a
watershed represents a baseline conditions and can be adopted as the TH@SESIs for the Coyote
Creek watershed and thdpper Penitencia Creedubwatershed are 75 and 73, respectively, and have
similar 95% confidence intervals (/8 and 7Q; 75, respectively) (FigureslZ and 212).

The ESis a tool that may be used to tractream ecosystem condition over timelhe2010 ambient

surveys established the ESils listed above. When ambient surveys are conducted in the future, the ESls

can be recalculated and compared to the 2010 baseline to understand how condition may have changed

over time. The EShay stay the samer(dicating thatoveral O2 Yy RAGA 2y KI ay Qi OKI y.
(indicating that overall condition has improvedr decrease ifidicating thatoverall condition has

worsened as a result of different management actions or natural evelithen theESI indicatethat a

LOS is not achieved or emerging issuesaurces of riskare identifiedthat threaten a LOSpriority
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managementactions can be identified to raise the H$ improving conditions and/or managing
associated stressorsThis toolwill enable the BGitrict to establishexpectations about whatonditions
can be reasonably achieved and identify associated investment costs maintain or improve
conditions For example, it maynake more sense to target improvementsan unengineeredreach
with degraded stream ecosystem conditions thtaninvest capital to improve the condition of a storm
drain that has little potential for providingubstantialecological functions Such actions and their
incremental costs can be determined ammdndated into Dstrict project plans and annual budgets.

The Ecosystem Services Index (ESI) has received draft endorsement from the CRAM steering committee
as a watershedbased or landscape level summary statistic for overall condition of aquatic resource
assessedising CRAM The methods by which an ESI statistic is calculated from an ambient suiivey CD
are described in Appendix ADther potential approaches to derivingOS for stream ecosystem
resources are also presented in Appendix A. It is importankeep in mind that the development of
ecolagical LOS is an emerging interést the District based on its need to assess and monitor the
performance of its stewardship prograniNo standard approach exists at this time. LOS development
may need to béterative in order to respond to changes in related science and management needs.

Several companion figures are useful to explain what the ESI represents in terms of stream ecosystem
conditiors.  One such figure {2) presented insection 22.1.1 is tre map of all the ambient CRAM
scores by stream ecosystegondition category. Figures-23 and 214 presented here illustrate the
percentage of stream miles characterizedthbg four stream ecosystemondition categories in both the
Coyote Creekvatershed ad the Upper Penitencia Creekubwatershed. Notably, no sites in either
watershed fell within the Low condition category. In comparison to thmper Penitencia Creek
subwatershed, theCoyote Creekvatershed had a higher propaon of stream miles withirthe Hgh
condition category and lower praptions of stream miles in the Mediwigh and Mediurd.ow
condition categories.

2.2.3 How do the existing stream ecosystem conditions compare to ecological
Levels of Service?

Figure 213. Percent of stream miles in the Figure 214. Percent of stream miles in the
Coyote Creek watershed byream ecosystem Upper Penitencia Creek subwatershed by
condition category(High 82¢ 100, Medium stream ecosystentondition category

High 63¢ 81, Medium-Low 44¢ 62, and (High 82¢ 100, Medium-High 63¢ 81, Medium
Low (<44). Low 44¢ 62, and Low (<44).
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