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1. CEQA or NEPA Compliance
a) Will this project require compliance with CEQA?

No
b) Will this project require compliance with NEPA?

No
c) If neither CEQA or NEPA compliance is required, please explain why compliance is not
required for the actions in this proposal.

No modifications to the environment are planned. Our survey will visit many sites but only
for the purpose of recording species presence and describing the habitat.

2. If the project will require CEQA and/or NEPA compliance, identify the lead agency(ies). If
not applicable, put "None".

CEQA Lead Agency:
NEPA Lead Agency (or co-lead:)
NEPA Co-Lead Agency (if applicable):

3. Please check which type of CEQA/NEPA documentation is anticipated.

CEQA

-Categorical Exemption

-Negative Declaration or Mitigated Negative Declaration
-EIR

Xnone

NEPA

-Categorical Exclusion
-Environmental Assessment/FONSI
-EIS

Xnone

If you anticipate relying on either the Categorical Exemption or Categorical Exclusion for this
project, please specifically identify the exemption and/or exclusion that you believe covers this
project.

4. CEQA/NEPA Process
a) Is the CEQA/NEPA process complete?

Not Applicable

b) If the CEQA/NEPA document has been completed, please list document name(s):



5. Environmental Permitting and Approvals (If a permit is not required, leave both Required?
and Obtained? check boxes blank.)
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Conditional use permit

Variance

Subdivision Map Act

Grading Permit

General Plan Amendment

Specific Plan Approval

Rezone

Williamson Act Contract Cancellation

Other
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Scientific Collecting Permit Required, Obtained
CESA Compliance: 2081

CESA Compliance: NCCP

1601/03

CWA 401 certification

Coastal Development Permit

Reclamation Board Approval

Notification of DPC or BCDC

Other

FEDERAL PERMITS AND APPROVALS

ESA Compliance Section 7 Consultation
ESA Compliance Section 10 Permit
Rivers and Harbors Act

CWA 404
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Permission to access city, county or other local agency land.

Agency Name: The Nature Conservancy Required, Obtained

Permission to access state land.
Agency Name:

Permission to access federal land.
Agency Name:

Permission to access private land.

) Required, Obtained
Landowner Name: various q

6. Comments.

We have obtained general plant collecting permits from the state. Several riparian study areas we
plan to visit are under the control of TNC, and we have successfully worked with TNC for access.
Most riparian areas we intend to visit are under private ownership, the owners of which we know
and are favorably disposed to granting us access (Nevertheless, we obtain formal permissions
from them several months prior to scheduled visits.). After the study starts we will identify state
and federal lands which may contain riparian ecosystems we will want to study. We will follow
standard contact proceedures ( we will obtain formal permissions from the designated state and
federal land managers prior to scheduled visits)with the appropriate governmental agencies, prior
to trespass.



Land Use Checklist

A taxonomic and ecological classification of riparian plant community types for
management, conservation, and restoration purposes

1. Does the project involve land acquisition, either in fee or through a conservation easement?
No

2. Will the applicant require access across public or private property that the applicant does
not own to accomplish the activities in the proposal?

Yes
3. Do the actions in the proposal involve physical changes in the land use?
No

If you answered no to #3, explain what type of actions are involved in the proposal (i.e., research
only, planning only).

We will do research activities only on the study sites. 10 sites will receive greater amounts of
research activity, but no sites will change land use because of our study.

4. Comments.

No land acquisition or change in land use is proposed by this project, nor is the success of this
project dependent on land acquisition or change in use.
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Budget Summary

A taxonomic and ecological classification of riparian plant community types for

management, conservation, and restoration purposes

Please provide a detailed budget for each year of requested funds, indicating on the form whether the
indirect costs are based on the Federal overhead rate, State overhead rate, or are independent of fund
source.

State Funds

Year 1
Task| Task Direct| Salary |Benefits Supplies & | Services or . O.t her T.otal Indirect| Total
. .. |Labor| (per (per | Travel Equipment| Direct | Direct
No. |Description Expendables| Consultants Costs Cost
Hours| year) year) Costs Costs
vegetation,
Ta| preparation 4530 1300 18750 3500 28080.0| 2458/ 30538.00
for field
Ip| Vegetation, 8000| 2000/ 19970 1300 42000 732700, 7327| 80597.00
field work
[c| Vegettion 675 10 685.0 69 754.00
data entry
1q| Veeewton, 675 10| 2200 1300 32250 36435.0]  3644| 40079.00
analyses
ecology,
Ila| preparation 4640,  113] 5430 11600 15000 4000 1207 41990.0|  3678| 45668.00
for field
| ccology, 4640  113] 5430 30000 1207| 41390.0  4018| 45408.00
field work
ne| ceology, 4640, 113 1208|  5961.0 475 6436.00
data entry
ma|  ceology, 4640 113 1600 15000 1208| 22561.0]  2135| 24696.00
analyses
0/27910.00| 2472.00{39160.00,  15500.00/ 153000.00|  7500.00/4830.00250372.00|23804.00|274176.00




Year 2
Task Task Direct| Salary | Benefits Supplies & | Services or . O.t her T.otal Indirect| Total
. .. |Labor| (per (per | Travel Equipment| Direct | Direct
No. |Description Expendables| Consultants Costs Cost
Hours| year) | year) Costs | Costs

vegetation,

Ia| preparation 4530 1000 18750 24280.0 2428| 26708.00
for field

Ib| Vegetaton, 8000/ 2000/ 19970 1000 24750 557200 5572| 61292.00
field work

[¢| vegetaton, 675 10 685.0 69 754.00
data entry

1q| vegetaton, 675 10 2200 1000 49500 53385.0|  5339| 58724.00
analyses
ecology,

Ila| preparation 4732 115 5430 7500 1232 19009.0 1778| 20787.00
for field

| eeolosy, 4732]  115| 5430 3700 7500 1232| 22709.0  2148| 24857.00
field work

e eeolosy, 4733 115 1232|  6080.0 485 6565.00
data entry

ma  ceolosy; 4733 116) 1600 15000 1232| 22681.0|  2145| 24826.00
analyses

0]28280.00| 2481.00{39160.00 6700.00| 123000.00 0.00]4928.00|204549.00{19964.00|224513.00

Year 3
Direct|Sal Benefit . . Other | Total .
Task| Task irect Salary Benefits Supplies & | Services or . her O ndirect| Total
. .. |Labor| (per | (per |Travel Equipment Direct Direct
No. |Description Expendables| Consultants Costs | Cost
Hours| year) | year) Costs | Costs
0/ 0.00 0.00 0.00 0.00 0.00 0.00/ 0.00/ 0.00 0.00| 0.00

Grand Total=498689.00

Comments.




Budget Justification

A taxonomic and ecological classification of riparian plant community types for
management, conservation, and restoration purposes

Direct Labor Hours. Provide estimated hours proposed for each individual.

Only three individuals are paid hourly: 1) Two field assistants to the vegetation team in the field will be
hired through a public search: These individuals will have experience with the Californian vegetation
and will be paid $12/hr for 8 hr/day (approximately) for 40 days, a combined total of 666 hr each year.
2) One undergraduate student will be paid $9/hr as a lab helper for a total of 150 hr each year.This
individual will perform curation duties in the UCD Tucker Herbarium. Such a student will be hired in
an open search and will normally be experienced i the identificqation of Californian plants.

Salary. Provide estimated rate of compensation proposed for each individual.

1) All faculty members are donating their time to this project. 2) 1 Graduate student RA receives a
salery of $18,559 for 9 mo. at 50% time + 3 mo. at 100% time (first yr). The graduate student RA
receives $18,930/yr in the second year, with 9mo. at 50% time + 3 mo. at 100% time.

Benefits. Provide the overall benefit rate applicable to each category of employee proposed in the
project.

1) No benefits for faculty contributions of time. 2) 1 Graduate student RA receivvs 1.4% benefits while
50% time and 4% while 100% time. 3) The 2 field assistants will receive 25% benefits. 4)The
undergraduate student will receive 1.4%. 5) The 5 Consultants will receive no benefits.

Travel. Provide purpose and estimate costs for all non-local travel.

1) Field travel from UCD to all research study sites will be by UCD motor pool vehicles, charged
$57.45 per day, plus 12 cents/mi. Task 1 (Vegetation study/releeves) requires 40 days and 5,850 miles.
Task 2 (Ecological assessment) requires

Supplies & Expendables. Indicate separately the amounts proposed for office, laboratory, computing,
and field supplies.

1)OFFICE SUPPLIES include Task 1 map printing, duplication costs, photo developing $2000 (yr1),
and $2000 (yr2), Task 2 Duplicating, map and photo making $1000 (yr1), and $700 (yr2).
2)LABORATORY SUPPLIES include Task 2 $2000 (yr1) and $2000 (yr2) for geology map, gov’t
aerial photographs, satalite data, and topo data to be used in lab phase of "Ecology Assessment". 3)
COMPUTING SUPPLIES include Task 1 $900 for software liscense of TurboVeg and others, and Task
2 $600 for GPS that will interface to computer. 4) FIELD SUPPLIES include Task 1 film, sighting
devices, collecting supplies of $1000 (yr1) and $1000 (yr2). Task 2 supplied include 4 categories:
Backhoe services are required so that the soil scientists can investigate the soil conditions on 10
selected sites. Backhoe services are $5000 (yr1) and $2000 (yr2). Aerial overflight photography of our
study sites will cost $2000 (yr1), and $1000 (yr2). We will outfit 2 crews with PH/EC meters and Hand
Augers for $1000 (yr1 only).

Services or Consultants. Identify the specific tasks for which these services would be used. Estimate
amount of time required and the hourly or daily rate.



Consultants, whether domestic or foreign, will conduct the vegetation field work, working fulltime
during the field season; they will also be responsible for data entry, for performing data analyses, for
interpreting the analyses, and for contributing towards the completion of manuscripts that will be
submitted to peer-reviewed technical journals for publication. Domestic consultants will also be
responsible for planning field team routes, necessary supplies, data sheets, and identifying landowners
whose permissions will be necessary for access by the team. We estimate that 60 full days of time,
including pre-season meetings, field days, data entry days, and work elsewhere, will be required of
each domestic consultant. Each such consultant will be paid at the same $250/day rate. Each foreign
consultant will be expected to participate in the same activities, except for pre-trip planning meetings,
and we estimate that 45 full days will be so occupied; foreign consultants will be paid at the rate of
$200/day.

Equipment. Identify non-expendable personal property having a useful life of more than one (1) year
and an acquisition cost of more than $5,000 per unit. If fabrication of equipment is proposed, list parts
and materials required for each, and show costs separately from the other items.

The University of California accounting proceedures identify three items in our budget 1)Tremble
Geoexplorer IIT ($3500), 2) Laser level and sensors ($2500), 3)Digital Video Camera and accessories
($1500), for a total value of $7500 in "Equipment", all in year 1.

Project Management. Describe the specific costs associated with insuring accomplishment of a
specific project, such as inspection of work in progress, validation of costs, report preparation, giving
presentatons, reponse to project specific questions and necessary costs directly associated with specific
project oversight.

Although we have listed "project management" as a budget item, we have not attached any dollars to it
per se. Some of the funds to support such management activities as planning meetings among the team
are charged to daily consultant fees, and donations of time by UCD faculty. Further "project
management" support activities are performed by departmental staff, and this service is included in
Overhead costs (10%/state, 48.5%/fed).

Other Direct Costs. Provide any other direct costs not already covered.

The Graduate Student used as a RA (Research Assistant) at UCD must have his/her paid by the grant;
therefore we show "graduate student fee remission", $4831 (yrl), and $4928 (yr2). Overhead is not
charged against such fee remission cost.

Indirect Costs. Explain what is encompassed in the overhead rate (indirect costs). Overhead should
include costs associated with general office requirements such as rent, phones, furniture, general office
staff, etc., generally distributed by a predetermined percentage (or surcharge) of specific costs.

The University has a complex partitioning formula for over-head funds received, including the usual
categories of physical plant maintenance and staff support as well as opportunity funds that support the
research activities of unfunded or underfunded faculty and graduate students.



Executive Summary

A taxonomic and ecological classification of riparian plant community types for
management, conservation, and restoration purposes

This two-year, multi-regional, research proposal has two objectives; a classification (Task 1)of all
riparian vegetation community types present in northern California central valley river and delta
system. The second objective (Task2) is a robust summary model of the environmental factors found
within this river and delta system. These envirionmental factors will be linked with the range of
vegetation types classified by Task 1. Data on species abundance and abiotic traits will be analyzed
with standard ordination and divisive techniques in order to floristically and ecologically define
community and habitat types. Soil and Ecology experts will investigate 10 locations in greater detail,
and evaluate environment at each vegetation sample plot. We aim for 100 locations and 1000 sample
plots in this two year study. Basic vegetation hypotheses are that clusters of species (community types)
recur where particular habitats recur and that each type is a predictive indicator of such
microenvironmental traits as detailed in Task 2. Expected outcomes include: (1) technical publications
in peer-reviewed journals; (2) a more accessible booklet on classification written for resource agency
staff and consultants; (3) workshops on the classification scheme; (4) oral presentations about riparian
vegetation and ecology given to professional societies, agencies, and stakeholder groups; and (5)
lay-oriented news of the project periodically carried by public and private media. This project meets
such multi-regional and regional priorities as (MR1-MR®6): This study creates a detailed and specific
multi-regional classification of all vegetation and environmental conditions. This allows us to
understand with precision exacly how invasive plant species fit into the the ecosystem. This
classification allows us to determine which native species can displace invasive species, and under
exactly what environmental conditions they can do so. Our study will create permanent study plots
which will serve to track both vegetation change and environmental change in the future as a result of
climatic change, and additional introductions of invasive species in the future. The understanding
gained in this study will support the recovery of at risk-species, by allowing us to identify critical
vegetation and habitat conditions neccessary to species recovery. The understanding of vegetation types
gained in our study will assist in decision making in preservation and restoration activities. The
publication of our results will help conservation and management agencies recognize resource
opportunities and constraints.
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Riparian Ecosystems 1

A. Project Description: Project Goals and Scope of Work

1. Problems

(8) Limited Understanding of Riparian Plant Communities

We propose to studgparianzones ofthe CentrhValley and theSacramento-San
Joaquin Delta, in order to produce a taxonomic and ecological descriptiegetétion and
habitatsacrossthe study sites. This study vill produce arobust, stable,and detailed
classification of the communityypes preset acrossriparian ecosystems of northern
California.

Riparian ecosystems in Califorrage diversehabitatswith an equally diverse range
of vegetationtypes,including permanenivetlands,seasonalvetlands,fresh watermarshes,
moist to mesicshrub communities, levees, multi-storiedforests, and woodlands and
savannas. Ehstructure ofriparian vegetationhas important impactson the aquatic
ecosystem. Productivity of the riparian plant communitrives, in partthe aquaticfood
chain. Structure and composition of fllant communities ofhe riparian zone affeetater
temperature and water quality conditions, yet the flora of these rigasems idarge and
not well characterized.

At presenthere is nostandard kassification scheméor riparian communitytypes
in California. Classification workasbeen stymiedecause theystemsare fragmented,
degraded, destroyed, or converted by agriculiveder developmengnd urbanization. The
bestestimatesplace the habitalibss at 80% ogreater (Sawyeand Keegr-Wolf 1995).
Habitat conditionshave changed greatlyrom pre-settlement timethroughthe damming
and diversion ofvater in riversthusaltering the dominargcological faairs affecting the
riparian zone.

Riparian systems occupy dynanaind unstablg@ositions inthe landscape.Stream
channels shift as @esponse telimatic changesind watershed alterations. The effects of
human alterations add a layd#rcomplexityto understandinghe fundamental nature of the
vegetation patterns found within the zone. Now igithe to make amxtensive swey for
the purposes of formally classifying and inventorying the riparian habitats still ekiast.
state andederalregulatory agencielsaveplaced a speci@mphasis on ptecting riparian
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habitats and orfrestoring” and “creating” riparian vegetation communities where
possible. Without aletailedknowledge of the naturddiodiversity ofthesesystems, we
cannot know what we are losing and we cannot accurately target our restoration efforts.

Because there is no standard classificatibriparian systemshere are naletailed
criteria to determinevhich community types are most threatened--requiringpnservation,
restoration, or mitigatiormeasures--anavhich are leasendangered, eithebecause of
current abundance or because they are alr@atlyrotected inexisting preserves. As a
result, land use manageasd agriculturistsnay receiveseeningly diverse, conflicting, and
capricious directives from agencies that have jurisdiction over riparian wetlands or protected
species.

When riparian ecosystems are impacted by human activities, our laws and governing
policies oftenrequire that "mitigation” activities create orpreserve ripariarhabitat and
ecosystems. At present, time absence of state-wide floistic classification, wecannot be
precise abouthe present natural plant communitigsich are to be destroyednd we can
not be precise aboutvhat community types will populate the “restoration” or
“enhancement” areas which are created by our mitigation efforts.

(b) Limited Understanding of Fluvial Ecosystem Dynamics

A study of the vegetation communtigpes present ithe statewideriparianzones is
not predictive or complete without a matchigscription and interptation of the physical
ecological conditions associatetth eachvegetation sane. Thephysical components of
the greater riparian zone include maswil types, dynamictopographic gradients and
geomorphic surfaces, andvariety of natural andhuman induceddisturbances. The
vegetation of theiparian zone is aeflection of soil type, soil moisture status, soil
constraints, and natural or human disturbance.

Knowledge of ecosystem-level physical traits sastsoil landform&nd hydrology
are important to theuccess ofestorationattemptsfor riparianvegetation. To understand
and then model the patterns of natwedetation distribution across riparian landforms, it is
necessary tguantify the constraints (angbotentials) ofthe soils because theommunity
best suited tahe site is determined bthose constraints. Ithe characterization and
potential restoration ofthe vegetationcommunity of agiven riparian systemare the
objectives, thenintensive characterization ofoil types, landscape positions, and soil
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moisturestatus andources isessential. Are the soils depositional, residual, old, young,
stable,unstable? With what landformsare thesoils associated? Howvere the soils
formed, and from what parent materi&lan wecharacterize theommunity inlandform or
soil geomorphic terms?t may bepossible todefine the ripariarzone withoutusing the
term "riparian”if biological surveytransectsare keyed tosoil landforms. Successful
restoration plans may be guided by models based on geomorphology and soils.

(c) Objectives and Hypotheses

Our first objective is to saple riparianhabitatsthroughoutthe Centralalley and
Delta riverine systems, in order toachieve a lassification of community types.
Approximately 100 study sites will be selected by a stratified random procedure to represent
soil types, topographic positionsmicroenvironmentsand geologic landforms.  This
approach--called the "gradsect" method--has proven to leffieient sampling strategy for
situations elsewhere that involve laayeas, modediudgets, andimited time (Gillison and
Brewer 1985). Wehypothesize thaby using standard,widely acceptedmethods of
vegetationanalysis, we willreveal clusters of speciesat recur where particular habitats
recur. We hypothesizthat each of the remainingtudy areas will contain manguch
community typesand thatsome will beendemic toone regionwhile others will recur in
more than one region. Once defined dioastic basis,we hypothesize thatach type can
be used as an inchtor of certainmicroenvironmentatonditions, includinghydrological
regimes and human alterations.

Our secondobjective is toquantify the dynarnc physical fators associatedith
eachstudy site andcommunity type;that is, tolink ecosystem gradientsith vegetation
gradients.

(d) Project Location

Riparian vegetation will be sanigd throughoutthe CALFED (ERP) area and
adjacent arasrepresented bZVPIA: that is, allfour regionsand 14 eczones, including
the counties ofAlameda,Amador, Butte, Calaveragolusa,ContraCosta,Fresno,Glenn,
Kern, King, Lake, Madera, Mariposa, Mercedlodoc, Napa, Placer, Sacramento, San
Joaquin, San Mateo, Santa Clara, Shasta, SolanoStanislaus,Sutter, Tehama, Tulare,



Riparian Ecosystems 4

Tuolumne,Yolo, andYuba. UCDauvis is strategically located so tladlt of the study sites
may be reached with relative ease and economy.

2. Justification

Thisis areseach prgect. Almost all existing riparianvegetation survey data in the
files of state and federal resource agenaiesin the judgemewnf knowledgeable botanists,
incomplete, out oflate, or in errobecausehosewho gatheredhe datahad insufficient
training. Thus, gimple reviewof existingdatawill not resolve theproblem. Furthermore,
because ofhe wide range of soil landscapéelsat supportriparianvegetation, docal study
will not solve the problem.

Results fromthis researchproject will have both restoration anaonservation
consequeces. Ourproject examines the problem (dearth of knowledge about riparian
systems) byaccumulatingnew, region-wide informationfrom which conceptual and
guantitative models of riparian vegetatemd hydrology can then be createsuchmodels
will makepredictions abouthe composition and distribution agachriparian community
type, predictions that can serve as restoration or conservation targets.

Our vegetationtask addressesnvo hypotheses. Thérst hypothesis--that &inite
number ofrepeatableandrecognizable entitiesalled plant communitiegor associations)
will become apparent--will be testl by using standardvegetationsampling anddata
analysis techniques widely accepted throughoutibidd. Someof thesetechniquessuch
as releve sampling and ordination andivisive dassification softwargprograms within
Turboveg and Megatdiormats,havebeenusedmore extensivelyoutsidethe USto date;
therefore wewill require some trainingFor thatreason, théudgetrequests fundeach
year to bring to California one-to-twaegetation expertBom other parts othe world. In
2001, using Pakard Foundation funds, we broughttimee expert$or similar studies on
vernal poolecosystems.Our very positive experiencesvith themgives usconfidencethat
future cooperativework will continue to be essentifbr our results to beaccorded the
highest measure of acceptance and credibility.

Sample locations Wi be chosento most efficiently represent pécular
combinations of topographgeology,andsoil factors. Inaddition, theymust bewithin a
subset ofpropertiesavailable to udeither private lands whose ownergive us trespass
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permission, or publidands). We anticipate sampling 100 locations andcompiling
approximately 1000 vegetation samples (releves).

The classification developed from those 100 locatwsifisbe tested against riparian
surveystaken recently byther researchers in othgarts ofCalifornia. For example, Dr.
Steven Talleyhastaken 100 samples ofhatural riparianvegetation on théeatherRiver
Audubon Bobkine Preserve before #9091 wildfire and hasresurveyed the samstands
post-fire to detail early successional changesOur study will include thesevaluable
observations and exteridem with our own, which additionally containdetailed physical
measures. We will compare aesults with allof the detailedvegetationstudies published
to date (seethe entireseries of Rparian Conferences published e University of
California’s Institute of Ecology). This large data set makes for a more definitive, defensible
classification. We W also attempt tocrosslink ourfloristically based unitswith the
physical and hydrologic units @awyer and Kder-Wolf (1995) and of Ferren et al.
(1994). Finally, communitytypes will becorrelated, whempossible,with such physical
traits as landscapeosition, soil developmenttextural sortingsoil age, soil type, geologic
substrate, elevation, latitude dodgitude,topographigoosition,local climate,and nature of
existing disturbance.

3. Approach

Our research protocolerere developedested,and used during2000-1,with the
support ofthe Packard-oundation for astatewidevernal pool study. Theprincipal and
associated investigators of that study will also participate in the design and execution of this
proposed riparian study. Weugsassembled a field teethat includeshose botanists and
ecologists most experienced with California riparian vegetation.

This field teamhasthe criticalmass toadequately samglone ripariarigradsect”
study area per day. The team will aisolude two assistantsselectedrom applicants who
possess and demonstrate interest and knowledge in arintgeiew process. This aspect
of the work is designed to train younger people tehieeexperts of tomorrow. Finally, the
team will bejoined by two internationallyknown vegetationscientistswho will bring a
technical expertise to the sampling and datalyses. Asimilar combination ofndividuals
was successfully used in the vernal pool study.
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The sampling route through the Cenwalley will be determined byDrs. Holland,
Kelley, Macdonald,and Talley such that a maximum of environmentiVersity will be
included and tht the samplingseason W be prolonged for as lon@s possible. The
potential field season is from April through August, each year. Withiaes site, replicate
releves(quadrat samples)iWbe positioned inrepresentativglaceswithin eachdistinctive
and homogeneougegetationzone. We xpect thatsome sitegnay have as many afve
zones, and others as fewta®, and that each zone might inalle several replicateleves,
meaning that 100 sites would be represented by 1000 releves. Fifty sites will besasited
year.

All field data will be entered into Turbovegfaique spread sheet fornthat allows
transfer of data into analysis programs meahbier than Excel)We are akeady using these
protocols for vernal pool work. Because tlestdbotanical expes are parof the fieldteam,
it will be possible to entexzomplete floristicdata on a weeklpasis;there is no delayhile
waiting for specimens to be examined by other experts some distaage Each day, data
sheetswill be cleaned,checkedfor qudity, and duplicated. Standarddivisive and
ordinationd methods(e.g., TWINSPAN, Decorana) willbe used todefine community

types.

Ten of the 100 sites viadditionally be repeatedbisited for soil and hydrological
monitoring. A small Bobcat™ and its operator will be rented to dig a 3-m long xi@em
trench in each zone in each site. (Of coutse10 sites chosen livbe those whosgublic
or private owners give permission for stiohited disturbance.) Trenel will be examined
repeatedlythrougheach year to determingater contentsoil taxonomy, thepresence of
sedimentary layers with unique hydrological traits, and rooting ddp#iing both field and
laboratory techniques, saturated andaturated properties$ the soils will be characterized
and an assessment of soil landforatgupied by elements of the riparian communities
made. Conceptuahnd numerical models will then be constructed tofacilitate the
interpretation of field data and tefihe the neessary ealogical conditions tosupporteach
riparian community type.Results ofthe modeling willalso prove useful for determining
necessarysite conditionsfor creation orrestoration ofriparian habitat and specific
vegetation community types.

The Environmental Horticulture Department at UC Ddnasagreed to provide the
riparian team with an office and accessamputer facilities. ThBirector ofthe university
herbarium has offered archiving services gspalce fovoucher colletions. Thecampus in
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general will provideaccess tauniversity vehicles,the library,email, the internettelephone,
duplication services, and reprographic services.

4. Feasibility

We havealreadydevelopedused, and tésd thereleve and vegetation-analysiprotocols
proposed forthis study ina study of vernal pools, thanks tosupportfrom the Packard
FoundationCaltrans,and the California Department Bish and Game. Wadbelieve that
this experienceguaranteeshat theproposed studgan be completedn time and with

promised results in hand. Twears will bea comfortablyadequatdime to complete1000
releves, based on the vernal pool experience.

No permits fromgovernmentagencies areequiredfor the work proposed. We
have communicationsirom The Nature Conservancy and many other landowribes
indicate those owners il be agreeable tayranting regular accegsermission toteam
members ortheir land. Wewere verysuccessful irobtaining entrypermission toprivate
land during the 2001 Vernal Pool Studyfield seasonusing acombination of personal
contact, telephone contaotferences from countggriculturalagents and from farming or
ranching organizationgnd letters; we expect equallgositive results forthe proposed
riparian work.

5. Perfor mance measur es

Two types of performance mearescan apply tothis project: immediate and
ultimate. Examples of each are summarized below.

One immediate measure isactual sampling progresscompared to the projected
schedule. Prior tothe 2003 samplingseason wavill identify those sites that wevant to
visit, we will obtain permission toenter from those properties #b otherwisewould be
closed to us, and we will schedular season-longoute. Thesame protocolvould apply
for the 2004 season.

Anotherimmediatemeasure is théming of dataentry. For the vernalpool study,
all data were entered within 6 weeks of the close of the field season.
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A third immediate measure is the timing of data analys@. the vernal pool study,
we had accomplished preliminary analyses for classificatitiiin 10 weeks othe close of
the field season, butwvere not able to refine those data to thepoint of publishable
manuscripts until 6 months after the close of the field season.

Ultimate measuresannot normally benade within thesame year that fieldwork
occurs. These inalde: oralpresentations aneetings; trainingworkshopsled by team
members and based on fieldwork and analyses; and publications.

6. Data Handling and Storage

Our vernal pool protocols for vegetation data handling and storage will be continued
for this project. Originaldatasheetsare filled in to the extenpossiblewnhile the team is
conductingthe releve. Some headedata (locational orsite-descriptive) isadded later.
Questionable spes are collected in Ziplak™ plasticbagsand given provisional names
until their identities can be claefl later in the dy. Atthe end ofeach fieldday orfield
week, alldatasheetsarereviewed by teanfeaders or a designatesember of théeam for
guality control: a check ooorrectnomenclature, spellingite locaibnal information;and a
check for unfilled datashespaces.Changesaremade on theriginal sheet irsuch a way
as to leave the original notation still legiblEachchange ignitialed by thepersonmaking
it. Copies ofriginal datasheetsare made later in theeasorand completesetsare stored
in the office. Copies are distributed to those team members who want them.

At UC Davis, vegetatiordata areentered into Turbovegccording to standard
protocols developed initially by thesoftware'screator, Dr. StephanHennekens of the
Netherlands. Only three members oftikeam will be alloved to tarsfer datafrom the data
sheets to the electronic databank, in order to keep the process well monitored. Copies of the
databank, however, are made available to any team member who wants one.

Soils, geomorphology, ankydrology data are enteredlectronically in thefield,
downloaded periodically into larger memg units on campusnd summarized abe data

are entered.

7. Expected Products/Outcomes
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We expect foumpublications on ripariavegetation. One will be aclassification
scheme including a diagnostic key anéull descriptions ofverycommunity type that can
be statistically defended. The description witlude details aboutydrology, geology,soll
profile, topography,and region in addition to flotis composition. In thisway, the
phytosociological classdation builds onearlier classifications that emphasized physical
features. Thigublication will be inthe form of a peer-reviewed journal article.Pre-
published copiewill be circulatedfor additional revew (and later, reprints sent) to all
agencies thahave arole in wetland and terrestrial landuse in California(e.g., ACE,
Caltrans Fish and Game,Fish and Wildlife Service,and EPA) ando non-governmental
conservation groups such as CNPS and TNC.

A second publication will be a generabverview of methods, protocols, and
objectives of the study, together with sample results. This will be the first publication, and it
will be prepared athe endof the first year’s field seasonfor submission tothe peer-
reviewed jounal Madrono inearly 2003 for publication by early2004. _Madronchas a
regional readership.

A third publication will detail ecologicalrelationships amongiparian taxa and
ecologicalfactors. Ordination, rather thaglassification, willbe the objective and theme.
This will be our definitive paper ocommunity ecologyand we plan to submit it to a peer-
reviewed jounal with an international audience (e.g., Ecology dwurnal of Vegetation
Science).

A fourth publication wll detail therange of annuabnd seasonaVariations in
riparian speies composition and abundance. This will be peer-reviewed jaunal with
national readership, such as tamericanJournal of Botany.It will be of more interest to
basic vegetation scientists than to land-use managers.

We alsowant tohold training sessions irthe field, in the use ofthe classification
keys, for interested agency personnel. We expedtltmteerfor informal presentations to
other agency staff in their offices. We intdodjive atleast one formgbresentation gear
at a national scientific meeting, such as to the Ecological Sociéyefica,the Society for
Ecological Restoration, or the Society for Range Management.

Insofar as the ecological articldemonstrate newanagemenimplications,reprints
will be sent toappropriate colleagues amrgienciesand informé& presentationsat agency
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meetings will be given as requested. At least one formal presentation a yeargiviérbat
a national scientific meeting.

8. Work Schedule

For smplicity, we have dvided theproject intotwo over-archingtasks: vegetation
analysis and edmgical assessment. (Fall intents andpurposesdata acquisitiongdata
entry, and data analysis happen simultaneously in intensive bits, even thoubhvittesen
discussed irthis project asthough theywere isolated intime.) If funding were limited,
either ecological assessment or vegetation analysis could be omsiti¢ask, but in neither
case can any subtask be omitted.

Task 1, Vegetation Analysis, Timelines for 2002-3 and 2003-4

1 Septembethrough 1April (2002-3 2003-4} Plan samplingoute, obtain pemissions
for trespass asecessary, trainew team metvers (ifany), retrainreturnees asecessary,
obtainnew field supplies amecessary, networwith local specialistsfor their assistance,
advertisefor new asistants asneeded,respond tocalls from resourceagencies for
informative presentationsand send offabstracts to pragm chairsfor national meetings
that will be held in the summer.

1 April through 1September(2002-3 and 2003-4) -- Accomplish fieldwork, do quality
control on data sheets, replenish supplegsesampling route aseededdepositvoucher
specimens with UCD herbarium for insect and disease control and later accession.

1 June through 1 November (2003 2094) -- Transfer dataom correctedield sheets to
electronic form.

1 August through 31 December (2003 and 2004) -- Analyze data for both classification and
community ecologyurposes. Begin theprocess ofdesigning andwriting manuscripts.
Present a formal paper at a national meeting.

1 September through 31 December (2004 onlyjomplete the writingand submission of
all manuscripts for publication. @wlete a finakreport to CALFED. Network informally
and formallywith contacts irresourceagencies tanake themaware ofthe classification
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documentpoth foradvicebeforethe document isinished andfor discovering who wats
copies of the document, once it is finished.

Task 2, Ecological Assessment, Timelines for 2002-3 and 2003-4

1 March through 1 Oober2002. — Makanitial field visits tobeginprocess oflesigning
ecological habitat scalers. Tipgocess willintegrate thecurrent riparian teraturewith our
methods ofassessinghe environment. Theesult is adatasheetwith appropriate species
lists and appropriate “questions” which are answered in the field as a paxdtositevisit.
The environmentadlescriptionsare collectively known as*header data’in our TurboVeg
analysis program. The ecological data appbare the midpoint athe printout,and hence
are termed headelata, whilethe vegetatiorinformation appears irthe lowerhalf of the
printout.

1 October through May (2002-3and 2003-4) —Team nembers will study weather
patterns and river stagesander to add ecologicalata to thesites we plan twisit. Some
field checks will be performed during the winter to assess hydrology of presentative
study sites. Respond tccalls from resourceagenciedor informative presentations, and
send abstracts to program chairs for national meetings that will be held in the summer.

1 July through 1 Octay (2003and 2004) --Complete enviromental data acquisition in
the field for all sites. Analyze and evaluatedata. Begin the process ofdesigning and
writing manuscripts. Presentfarmal paper at aational meeting. Respond to requests
from resource agencies to give informal progress presentations.

1 October through 31 December (2004 only) -- Completevtitmg and submission of all
manuscripts for publication. Complete a final report to CALFED.

B. Applicability to CALFED ERP and Science Program Goals and Implementation
Plan and CVPIA Priorities

1. ERP, Science Program, and CVPIA Priorities

Our project meets priorities that are multi-regional and regional.
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Multi-regional priority MR1 ("prevent the establishmigrandreduce thempact of
non-native species ithe Bay-Delta estuargnd its watersheds"Our project creates a
detailed and specific multi-regional classification @l vegetationand environmental
conditions. This classification ekgetationallows us tounderstandvith precisionexactly
how invasive plant species fit into the ecosystem. Thssificationallows us to determine
which native spdes can displacenvasive speciesand under exactly what environmental
conditions they can do so. This classification will specify how human actifatiisate the
invasion of thesenon-native speciegin many cases)and howhuman activities could
change to favor native species.

Multi-regional priority MR2 ("conduct studies to ber understandrelationships
between farnmg andwildlife habitat") issupported by ouregetation classification study,
by specifying the exact vegetation found in native habitats and its civthgée influence
of farming and urbanactivities. Inorder to “better understand relationshipgsetween
farming andwildlife habitat” reqires acomprehensive, detailednderstanding of the
vegetationtypes involved and affected. Our vegetation classificetn project is the
framework which will support this “better understanding” expressed in MR2.

Multi-regional priority MR3 ("implement environmentakducationactions”) is
supported by our proposed classifion study. The knowledge we will gain ithis study
will be published in a variety or forums, beginniwih the technical,international scientific
literatureand ending inthe publication of stimulatingrticles and educationalmaterials
aimed at theé'layperson” audience. Our outreach toeducate theublic will take place
within the ResourceConservation District fanat. David Kelley has an8-year historyof
teaching and supporting this RCD outreadtich brings landwners ad thegeneral public
into symposia andield trips to teachand demonstrate matte scientifically basedland
stewardship. This program has benefited many landowners over the last deaadtudy
will advance this educational effort in the future.

Multi-regional priority MR4 ("ensure restoration . can besustained undduture
climatic conditions") ismadepossible by using ouproposed classification study. Our
studywill create pemanentstudy plotswhich can (andnust) be re-studied ithe future.
Our study is relevant in three ways: 1) our classificatiatetailedand specific, so that any
vegetationchange can baccuratelydescribed andneasured, so that we can recognize
change and stability in the ecosystemog@) chssification will link the range ofegetation
presently existing to the range of eovimentalconditions presently existing. Thadlows




Riparian Ecosystems 13

us to predict the changes environmentatonditions andvegetation that wilresult from
future climatic conditions. 3) our classification will serve dsnaasuring stick”to assess
that restoration efforts are succeeding over time into the future.

Multi-regional priority MR5 ("ensure restoration notthreatened bydegraded
environmental water quality") supported by oudevelopment othis proposedvegetation
classification. Our study willidentify relationshipbetween vegetatioand environmental
conditions. Our model wil identify habitat degradatiorand canmeasure and specify the
nature of vegetation change.

Multi-regional priority MR6 (“ensurerecovery ofat-risk species bydeveloping
conceptual understanding and model that cnagiiple regions”) isthe best description of
our vegetationand ecologystudy ofthe riparian ecosystemOur project dealswith plant

and animal species atisk (becausetheir riparianhabitat is at riskyvia conversion for
agricultural or residentigburposes). Ouproject also intends tadevelop aconceptual
understanding of the multiple ecological factors that support riparian vegetatiomtypes
multiple regions. Meaningful evaluatiohthe fate of at-risk species is impossibigthout
a specific and detailed classification of the vegetational matristhmiortsthese species of
specialconcern.Our model ofthe vegetatiorand the envonmental will supportthe study
of other components of the ecosystem (such as fish populations, etc.).

2. Relationship to Other Ecosystem Restoration Projects

This project is strongly related to restoration-related grants for vernal pools from the
Packard Foundation t@lichael Barbour and others (Gatter, 2000-October, 2001), from
Caltrans to Grahantogg and others (October2001-October, 2002), anérom the
California Department ofFish and Game tdCE, RobertHolland, and others (April-July,
2001)--all ofwhich are directedowards mproved understanding ofCalifornia’s native
vegetationand hydrology. This proposedriparian ecosystenstudy beginswith a fully
developedeam oftaxonomists, ecologists, amdhalyticaltools and methods thate field-
proven in the vernal pool study.

3 and 4. Requests for Next-Phase Funding, and Applicants Who Are Previous
Recipients
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This proposal is not a request for next-phase funding. h&Ve nocurrentfunding
from either CALFED orCVPIA, nor have webeen recipients in thpast. This is a new
proposal.

5. System-Wide Ecosystem Benefits

Our project has system-wide berfigs in the sense that it addresses mamylti-
regional priorities, and because riparian ecosystems are found within all CALFED regions.

6. Additional Information for Proposals Containing Land Acquisition

This proposal does not seek land acquisitiam,does itsuccess depengoonland
acquisition.

C. Qualifications

The riparian ecosystemteam members,describedbelow, are committed tothis
project andareprepared to arrangheir calendars oéctivities so tht theproposed tasks
can be accomplished on tiaad successfully. They have nopotential conflicts of interest
or problemswith availability. They include independentconsultants anduniversity
scientists. The organization of the group is as follows:

Michael Barbour is the Principle Invggtor, facilitator,and spokesperson for both
tasks; he chairerganizational meetinggnd he superses RAsand fieldassistants

who areresponsible foacquiringequipmentyehicles,and supplies.He and _Rod
Macdonald write the first drafts of vegetation research manuscripts.

Carol Witham and Robert Hollanake theteamleadersfor vegetationsampling.
They are in charge of quality contifalr field data, ofreference plant colléons, of
planning the field trip routes, and of taxonomic training.

David Kelley and Steven Talleywill outline and coordinate acquisitiarf soil and
geomorphic data (with other team members), and perform fieldwork, train

fieldworkers, and help with manuscript production.

Rod Macdonald and foreign specialists are in charge of data entry and analysis.
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Biographical sketches are below:

Michael Barbour is avegetation edogist with researchexperience in plant

ecophysiology, community dynamics, and commuclagsification in suckiegetationtypes
as intertidal marsh, coastal dunes, grassland, deciduass &nd coniferforest. Hehas a
Ph.D. inplant ecobgy from Duke University (1967) and hasbeen a faculty member at
UCD since then. Awards include Guggenheirand Fulbright fellowships andlisiting
professorships at Louisian&tate University (Baton Roug), Hebrew University
(Jerusalem), and Universidad ComplutefMadrid). He hasbeen Chair of th&egetation
Section of theEcologial Society ofAmerica (ESA) andwas afounding member of the
ESA's Panel of Vegetation Classification.

Robert Holland received his Ph.D. frad€D in 1978for a biogeographistudy of
CentralValley vernalpools, and hdwas cotinuedto makeimportantcontributions onthat
topic to thepresent. He knowthe California floravery well. For someyearsfollowing
graduation he was vegetation ecologist for the California Department of Fish and Game and
while in that position hewrote thefirst comprehensive classification of the terrestrial
communities of Californiag(1986). Hecurrently works as anindependent consultant
specializing in rarglant taxaand communities. 11994 Robert co-authoredriparian
plants” with Phyllis Faber. Robert isthe author of manytechnicalresearcharticles on
California flora.

David Kelley has an MS in Botany from Texasch University and is acandidate
in philosophy inplant physiology andsoil science at UC Davis. He teacha®fessional
courses orsoils, wetlands, treesand ecologicalrestoration to resourcerofessionals
throughout California, and consults orsoil, plant,and land-usdassueswith clients in
California andinternationally. Hehas collaboratedwith Dick Herriman (senior soil
scientist, retiredrom USDA) and Randy Dahlgn, Department ofLand, Air, and Water
Resources at UCD, tadevelop and teach professional soilcourses to avariety of
government agencies and through the University of California University Extension.

Rod Macdonald has been an independent consultatitdpasttwenty yearssince
the time he was a doctoral candidate in plant ecology at UCD. He witikenany Central
Valley ecosystemsparticularly vernal pools, grasslands.chaparral,oak woodland, and

riparianforests. In hicapacity asan Associatavith Kelley & AssociatesEnvironmental
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Sciences, he was instrumental in the acquisition of the 60-acre Wurlitzer ascahpool
Preserve near Chico tgrears ago. Hdater supervisedhe creationand monitoring of
vernal pools (and natural pools) in that preserve.

Stevenralley receivedhis Ph.D.from Duke in1974 for a study ofhe ecology of
Santa Lucia fir (Abies bracteata), a narrow endemic conifer in California. He has worked for
two decades as atologi@l consultantyvorking with both agriculturalsystemsand native
California plant communitiesHis research interests icle the dynamics ofriparian
ecosystems anthe classification ofvegetationtypes. Dr.Talley has studiedvegetation
dynamics orthe Americanand Feather Rivers. He wasail specialist during UArmy
service,and he has spemhost of his careerbuilding restoratiorecosystems tanitigate
developmentind habitatloss. This habitatevaluationand constructiorputs hisresearch
knowledge to the practical test of creating successfully functional mitigation habitats.

Carol Withamhasbeen an independent consultéot the past dozeryears,with a
specialtyin planttaxonomy. She knowghe California florawell. She hashad contracts
with the USDA ForestServicethe California Department dfish and Game, The Nature
Conservancy, and Pacific Gas and Electric Comp&he hadeenactive inthe California
Native Plant Society as a memlbéthe Rard’lant Committee. Currently she is anember
of the vernal pool muli-speciesrecoveryteamfor the USFish and Wildlife Service. She
was the leadrganizer of a996 vernal pool symposiumand the senior co-editor of the
proceedings volume that resulted.

D. Cost

1. Budget (see forms)

2. Cost-Sharing (none)

E. Local Involvement

Our plan for public outreach has the following elements:

(1) Several of us are active members of the Califdvaitive Plant Societya non-profit lay
associationwith severalthousand members. Whwill publish articles on riparian
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systems in the CNPS journalefmontia and onthe CNPSweb site. We willinitiate a
riparian ecosystem website, to be built and maintained by Carol Witham.

(2) We will seekthe attention of regional media to publiciaar researchefforts. As an
example, our vernal pool teamas interviewedby televisionstationsKOVR, KVIE, and
UC Dauis, and by regioal newspapergo describestudy protocols, objectives, and
results.

(3) We have opportunities to speakith water users, wateshed inteest groups,local
catlemen's associatios, conservatiorgroups, Resourc&onservation Districts, and
farmers' groups to spread therd about our iearchand we plan to continue to seek
such connections in the future.

(4) We will approachocal conservatiororganizations includinghe Putah CreekCouncll,
The Nature Conservancy, and other related groups.n@uorking efforts will include
e-mail lists for updates and offers of slide presentations.

F. Compliance with Standard Terms and Conditions

My intention, as PI, is tbe in full compliance. Athistime | am not aware of any
conflicts tha my university has with the contractterms. If, at somelater time in the
submittal process the university notifies me of objections, those objections will be appended
to the signature sheet.
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