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CalFed Bay-Delta Program - Proposal Review Panel
1416 Ninth St., Room 1155
Sacramento, CA 95814

Dear Ecosystem Restoration Panel;

Enclosed is a preliminary proposal concerning riparian restoration following
exotic species eradication projects, which I hope that you will be able to review as part of
the regular program. [ received the PSP in the mail this moming, and was unable to carry
out all the instructions contained within or to go through the internal review process of
our university. 1 plan to submit a proposal regarding impacts and control of exotic
species as part of the exotic species panel tentatively to be held later this season;
however, upon reviewing the Ecosystem Restoration PSP I see that the work we have
proposed is directly relevant to the ecological restoration of riparian ecosystems for the
purpose of protecting sensitive species habitat within the Bay/Delta Area. As part of an
inter-agency working group which concems invasive Arundo donax in northern
California (Team Arundo del Norte), we have already received an EPA Wetlands grant
(through CDF&G) which will support demonstration eradication work to take place this
Fall 1998. While not presently fiilnded, we hope to conduct trial re-vegetation and
restoration projects as a follow-up to the control work. Hence, we have very little time to
develop funding to carry this out, and with uncertainty whether we will receive the
NFWF grant we have applied for, we hope that the CALFED program can provide some
support to conduct this associated project properly.

If it is impossible to consider this proposal at this time because of limitations in
the paperwork provided, I wiil understand, but if there is some possibility for
consideration of our proposed work, I will be glad to prepare the additional items quickly.
I have included a copy of the NFWF proposal, as it provides substantial background for
the wark we are planning to carry out.

Stncerely,

————
'

Tom Dudley \’6—\

Research Associate
310-643-3021; tdudley@socrates. berkeley edu

I —010345
[-010345



Attachment H
COVER SHEET (PAGE [ of 2)

Mav 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

Croposal Tine: @! Dev { :u,\ N b. 'LML Kt-‘sfbfafﬁﬂfl E;Ncmmq ]Qemcmi {/d_p_uwd’u devrax

Aroiicant Name: __ (@ bu\.;llei

Miadiing Address: ke pt. of Tulteq.ahue rrologa, Uuy aﬁ_Cal-'RrLEeu-kelo;, 94 7240- 3140
Taiophone: (Sie) 43-3021

Fax: (s0) L33 -bAe

Acnount of funding requested: § {00 0c¢e for D years

Tndicate the Topic for which vou are applying (check only one box). Note that this-is an important decision:
see page _ of the Proposal Solicitation Package for more information,

2 Tishi o8 Assessment ©*  Fish Passage Improvements”™
Floodplain and Habitat Restoration O  Gravel Restoration

2 Fish Harvest . O  Species Life History Studies

3  Watershed Planning/Implementation 0 Educaticn

T Fish Screen Evaluations - Alternatives and Biological Priorities

indicate the geographic area of your proposal (check only one box):

T Sacramento River Mainstem O  Sacramento Tributary:

2 Delta @  East Side Delta Tributary: -
=  Suisun Marsh and Bay . ‘0 San Joaquin Tributary:

I San Joaquin River Mainstem o Other:

@ndscape (entire Bay-Delta wate@ o North Bay:

indicate the primary species which the proposal addresses (check no more than two boxes):

-

3 San Joaquin and East-side Delta tributaries fall-run chinook salmon
= Winter-run chinook salman O  Spring-run chinook salmon
3  Late-fall run chincok salmon O  Fall-run chinook salmon
2 Delta smelt O  Longfin smelt
T Splittail & Steelhead trout
2 Green sturgeon a  Striped bass
*‘.___‘______‘________,/
o | P T
M, i .dan 103
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COVER SHEET (PAGE 2 of 2)

May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

{ndicate the tvpe of applicant {check only one box):

QO Stale agency 0  Federal agency
C  Public/Non-protit joint venture @  Non-profit

O Local government/district 0  Prvate party
Indicate the type of project (check only one box): .

C Planning 0  Implementation
O Monitoring - 0  Education

B Research

By signing below, the applicant declares the following:
(1) the truthfulness of all representations in their proposal;

(2) the individual signing the form is entitled to submit the application on behalf of the applicant (if
applicant is an entity or organization); and

(3) the person submitting the application has read and understood the conflict of interest and confidentiality
discussion in the PSP (Section II.K) and waives any and all rights to privacy and confidentiality of the
proposal on behalf of the applicant, to the extent as provided in the Section.

Q_{:»:_..—_‘LXXQQC{M ’(4 (778

(Signature of Applicant)
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Executive Summury
Ripartan Habitat Restoration Following the Removal of Arundo donax
Tom Dudley, Department of {ntegrative Biclogy. University of California, Berkeley

Objectives and Approach The purpose ot our proposed project is to restore the
structural and tunctional components of native riparian habitat following the removal of
the invasive, exotic plant Arundo donax. Removal work in four locations (Sonoma
Creek, Napa River, Russian River, Sacramento River — Grey Lodge Wildlife Area)
identified by CDF&G and our interagency task force (Team Arundo del Norte) has
already been approved for funding, but no plans currently address the restoration at these
demonstration sites. Our primary objective is to improve habitat characteristics for
migratory birds, as well as the invertebrate assembiage they depend upon, and which, in
turn, are indicative of riparian ecosystem quality and productivity. Secondarily,
replacement of invasive species by native assemblages will have numerous positive
consequences for other target and non-target species, including in-stream salmonids and
other organisms. We will conduct re-vegetation trials using a variety of techniques, and
monitor the responses of native (and non-native) plants. ecosystem processes (soil
moisture, organic content and nutrient storage), and species composition and abundance
of terrestrial insects and birds associated with the demonstration restoration plots (and on
unmanipulated control plots). These trials are intended to demonstrate most effective
approaches return these ecosystems to a more natural condition.

Baseline vegetation analyses will include vegetation transect surveys and GPS
mapping prior to, and following Fall 1998 control work, and seasonal monitoring will
continue for the three-year duration of the project (and beyond). The basic re-vegetation
treatments will be inttiated during spring 1999, and include (1) outplanting of site-
appropriate native woody seedlings and stern cuttings (grown during winter in the
greenhouse), (2) broadcasting of seeds of site-appropnate shrubs and herbaceous native
species, (3) outplating of woody plants in combination with broadcasting seeds, and (4)
natural establishment with no active re-vegetation; and with sub-plots to test the effects
of leaving Arundo slash in place vs. removing it, and removal vs. presence of Arundo re-
sprouts. Control plots will include sites where Arundo stands were not eradicated, and
where native species dominate the riparian assemblage.

Within these treatment plots point census studies will be conducted to
characterize foraging and nesting use of vegetation by migratory and resident birds,
including comparison of diversity and abundance of all avian species in association with
each riparian species. The resource base available to birds will also be tested by
sampling ground-dwelling and flying insect populations using pit-fall and suspended
sticky traps within the plots. These community studies will be done during and
bracketing the general avian reproductive season of 1999 and 2000.

Project Justification and CALFED This proposed project addresses the regional
decline in the quality of riparian habitat and the functions it serves in regional
ecosystems. Declines have resulted from many factors. including habitat destruction,
stream channel and discharge modifications, and it ts becoming increasingly clear that
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widespread invasions of non-native plant species which are purported to compete with
native plants and provide interior habitat for native species, especially including
migratory songbirds, are having a substantial role in reducing the biodiversity of
Bay/Delta watershed ecosystemns. We have an excellent opportunity to incorporate
demonstration studies of riparian restoration techniques into a series ot funded exotic
plant eradication projects, both to provide signiticant enhancement ot focal riparian
ecosystems and associated fauna, and to serve as a model for restoration approaches
throughout the region addressed by CALFED. The techniques we will be using are
applicable to a wide variety of restoration project region-wide, both in promoting
recovery of sites following eradication efforts directed towards a variety of non-native
species, and in riparian site rehabilitation where native habitat has been degraded by
many other factors.

Budget Costs The amount budgeted for this project is fairly minimal, providing support
for two graduate students who will be conducting the restoration work and follow-up
monitoring of vegetation, soil conditions, and invertebrate and avian communities in the
study areas. These funds will be used to augment, or in lieu of, funds requested from the
National Fish and Wildlife Foundation, and which are only designated for re-vegetation
work but not towards assessment of wildlife use of restored habitat. Funds will also be
used for expenses to cultivate plants for transplantation during the first year, including
fees for U.C. greenhouse space and maintenance, and substantiai costs will be incurred
during travel among the several sites intended for restoration work. All of the laboratory
work in analyzing soil samples will be conducted in-house in the laboratory of Dr. Carla
D’ Antonio, but per-sample charges will be assigned for maintenance of equipment and
purchasing reagents and supplies, and minimal expenses will be incurred for materials
used 1n sampling insects and birds. No Third Party Impacts are known to exist.

Applicant Qualifications The applicant has been conducting studies of the impacts of
non-native species in western streams and riparian areas since 1990, and of riparian
restoration since 1982, particularly the use of vegetation to restore montane meadows
damaged by livestock grazing. His research has concerned the dynamics of stream

communities and ecosystems since 1977, and he is currently a Research Associate at U.C.

Berkeley. In addition, he is the Science & Technical Issues leader for Team Arundo del
Norte, and the northern California contact for the statewide Teams Arundo network.

The graduate assistant conducting vegetation studies, Jim Robins, is a doctoral
student associated with Drs. James Bartolome and Barbara Allen-Diaz (Div. of Range
Science — Environmental Science, Policy & Mgt., U.C. Berkeley), both of whom have
many years experience with the dynamics and restoration of California ecosystems. The
graduate assistant conducting avian censuses and insect sampling (along with myself),
tentatively Jennifer Pretare, has been a Research Assoc. conducting avian censuses on the
parallel study of avian use of riparian habitat in Sonoma and Napa Counties in
association with Dr. Donald Dahlsten (Div. of Entomological Science - ESPM, U.C.
Berkeley).
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Project Description and Approach

The eradication of invasive non-indigenous species from wetlands, attendant with
the restoration of native species and natural ecosystem functions, is now recognized as a
critical goal in the protection and management ot California biodiversity (Dudlev &
Collins 1995). Unfortunately. in many situations simpie removal of exotic species may
not be sufficient to restore these ecosystems, and active re-vegetation may be required to
‘jumpstart’ the recovery process, particularly to reduce erosion of channel banks and
prevent the re-invasion of the same or other invasive species. At the same time, many of
the primary riparian species (Salix spp.. Populus spp.. Afnus spp.. etc ) are adapted to
rapid recovery trom physical disturbance, whether it be from flooding events or control
work. Extravagant efforts to manually re-plant these species may sometimes be
unnecessary or even counter-productive if interference with natural re-colonization
processes occurs (and limited funds are diverted to expensive planting programs).
Furthermore, there is a need for more effective evaluation of whether both invasive
species eradication and ecosystem restoration are truly providing the protection of
riparian-dependent species (particularly neotropical migratory birds an the terrestnal
insects they feed upon), and enhanced ecosystem characteristics, such as retaining soil
nutrients, moisture and organic material, that resource managers intended.

Arundo donax (Giant reed) invasion of riparian areas has been recognized as a
serious problem for some time in the floodplains of numerous southern California rivers,
but is only recently becoming recognized as a current, and growing, problem in northern
California, and the Bay/Delta region in particuiar (mission statement of Team 4drundo del
Norte 1997). Some of the concerns regarding its presence in floodplains include
presumed competition with native riparian species, degraded habitat for riparian-
dependent species, excessive transpiration of groundwater, increased risk of flooding and
flood debris management, increased bank instability and re-routing of sediment, and risks
of wildfire (Jackson et al. 1994, Bell 1997, Herrera 1997, Dudiey, in press). Having been
recently identified as one of the top five Invasive Species of Concern by the California
Exotic Pest Plant Council, it is timely to undertake serious control and restoration efforts
in the Bay/Delta region, and to consider how best to carry out such work in order to
increase the effectiveness of action against a widespread problem.

To address these questions, we propose to conduct a variety of tral re-vegetation
treatments within the context of a series of currently-funded eradication projects in which
Arundo donax will be removed from riparian zones of five (tentatively) Bay Area and
Sacramento River sites. These trials will include test plots in which various combinations
of native riparian species will be planted, along with appropriate control plots without
intervention in the recovery process. In addition, we will monitor the colonization and
recovery of other naturally-establishing plant species, soil characteristics, and use of
these habitats by wildlife (insects and birds) within these plots. We are partners in an
inter-agency/multiple stakeholder project to conduct demonstration control work during
Fall 1998, managed through the California Department of Fish & Game and funded by an
EPA Wetlands Grant. Currently the project focuses only on the eradication efforts (along
with related components concerning education/outreach, herbicide toxicity studies, and
mapping work), but no plans have been made to otherwise manage or monitor the
recovery of these ecosystems. We recently submitted a proposal to the National Fish and
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Wildlite Foundation (NFWF) to carry out trial riparian plant restoration expertments (see
Appendix [). however, tunding remains uncertain, and due to NFWF restrictions we
were limited in the level of funding that we could request. Thus, it 1s necessary to seek
additional funds to take advantage of the opportunitv provided by the planned control
work to document the process and etfectiveness of various approaches (o ¢cosystem
restoration and recovery.

Proposed Scope of Work

Baseline Vegetation Analysis Pre-treatment, permanently monumented
vegetation transects will first be set up during early Fall 1998 in each of the Arurdo
removal sites. Plant species composition and vertical structure will be documented using
point-intercept techniques, and |-meter square quadrats placed at each point for assessing
groundcover species. Data will include percent cover of primary and secondary plant
species and plant densities, as well as the precise location of dominant species in each
plot. This information will be used as a baseline dataset for assessing vegetation
dynamics during restoration/recovery, as well as to evaluate the effectiveness of Arundo
control work and determine rates of its re-invasion. Larger-scale characterization of plant
assemblage composition will also be done using GPS units, and translated onto California
Water Resources floodplain basemaps using standard GIS programs (ArcView) at scales
appropriate to each site.

Herbicide application and plant removal will occur subsequent to this in the Fall,
as the greatest efficacy with glyphosate application is post-growing season when plants
are translocating stored compounds into the rhizomes. A post-eradication transect survey
will provide a dataset for comparing recovery in all of the study treatment ptots, and
additional plots will be set up as control plots in adjacent areas in which Arundo has not
been removed, as well as in unmanipulated plots in which native species dominate the
assemblage. The number of transects in each site, and density of points sampled, will be
determined through site visits once eradication plans have been finalized.

Follow-up surveys will be done quarterly to assess changes within each of the
demonstration plots. These surveys will be conducted during the entire 3-year period
proposed here to document the seasonal patterns of vegetation change, after which
surveys will be repeated annually (with new funds).

Restoration Treatments Four general re-vegetation treatments will be carried
out in Arundo removal plots at each site, as follows: (1) outplanting of woody plants
(seedlings or rooted stem cuttings); {2) outplanting of woody plants plus broadcasting of
seeds of herbaceous plants and shrubs, (3) broadcasting of seeds of herbaceous plants
and shrubs;, (4) control plot with passive/natural re-vegetation.

Woody plants will be prepared by cultivating seeds or cut stems in the fall and
winter in our greenhouse at U C. Berkeley, for outplanting in the late spnng once winter
rains and high flows have subsided. Species used wiil depend upon those native species
common at the demonstration sites, as well as the location of the Arundo eradication plots
within the geomorphic system. We anticipate that for plots within the active stream
channel, these species will include willow (Salix spp ), cottonwood (Populus fremontii or
P. trichocarpa), box elder (Acer negundo) and possibly alder (Alhus rhombifolia), these
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are all readily grown from cuttings, while box elder may also be grown from seeds In
terrace plots, anticipated species include bay laurel ({ ‘mbelluturic californca). Calitornia
buckeye (Aesculns califormica), big-leaf maple (dcer mucrophylium), valley oak
(Quercus lohata) and walnut (Juglans hindsii). An ample sub-set ot the woody plants will
be marked and their height, “volume’, and percent cover recorded durning transect surveys
to assess condition in each treatment.

A wide variety of common, native understory or floodplain plants will be
proposed for the broadcast seeding, for example mulefat (Baccharis salicifolia), bee plant
(Scrophularia californica), blackberry (Rubus ursinus), currants (Ribes spp ), etc Seeds
will be gathered in the field sites during the Fall 1998, while locally-indigenous seeds of
some species are available commercially as well. These seeded plants, along with
naturally recruiting native and non-native shrubs and forbs, will primarily be quantified
as species densities in the quadrat samples conducted along the transects.

In each of the four treatments, two additional nested treatments will be conducted
in 2 meter square plots within several (approx. 8 across all sites) of the main, larger plots.
These will test two aspects of control procedures, one being the removal vs. presence of
Arundo *stash’ following spraying and cutting and the other addressing the removal vs.
leaving of new Arundo culms which have re-sprouted during the restoration process.
Remaining slash may have negative consequences for restoration, such as inhibiting the
germination and growth of some native species, or it potentially contributes organic
material and moisture-holding capacity of the soil and thereby facilitates restoration.
With re-sprouts, the main question is whether low densities of small Arundo plants are
potentially out-competed by native species, and can give field validation of experimental
studies of competition between Arundo and Salix that we are conducting at the U.C.
agricultural research station in Berkeley. Detailed censuses of these nested plots to
determine species composition, density and cover will be conducted during regular
CENnsuses.

Soil Characteristics Within each of the treatment plots, including the
unmanipulated control plots as well as the sub-plots assigned to the presence of Arundo
slash and re-sprouts, three 10 cm deep sail cores will be retrieved quarterly during plots
censuses for characterization of soil organic material, nitrogen content and moisture. Pre-
manipulation soil samples will also be retained. Soil cores will be kept on ice and
returned to the laboratory, where they will be processed for carbon and nitrogen ratios
and total content using a Carlo-Erba CHN analyzer (in laboratory of collaborator Dr.
Carla D’ Antonio). At each location where soil samples are collected, we will also take
soil moisture measurements at depths of 2. 10 and 40 cm using a segmented TDR
moisture probe to compare the capacity of each vegetation treatment to retain moisture.
Increased soil moisture, especially during summer and fall dry periods, as well as greater
accumulated soil nitrogen and carbon, would be expected to promote enhanced
environmental conditions for associated plants and other ground-dwelling organisms.

Terrestrial Invertebrates Under natural conditions, -riparian vegetation is
expected to support a greater abundance and diversity of insects and other invertebrates,
which form the trophic basis for many vertebrate wildlife as well as being indicators of
‘healthy” ecosystems themselves. We have conducted preliminary analyses of
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invertebrates associated with Arundo vs. Salix in Sonoma Creek riparian areas. and tound
that non-native vegetation resulted in approx. 30% reduction of flying tnsect abundances
and a substantial reduction in taxon diversity. and mixed vegetation showed intermediate
levels ot both measures (Herrera 1997). We intend to continue these studies. and will set
up “sticky traps’ (20 ¢m x 10 cm diam. cylinders coated with *Tanglefoot’) and putfall
traps (cups containing glycol and fit with inverted tunnels burted at ground level to
capture crawling invertebrates) within each restoration treatment to document
invertebrate responses to changes in habitat during ecosystem recovery. The resuits wiil
be used to understand mechanisms associated with use of these habitats by migratory
birds.

Avian Use of Riparian Habitat On-going studies of avian use of ripanan
habitat in Napa and Sonoma counties conducted by Dr. Donaid Dahlisten and Dr. Joe
McBride (Dept. of Environmental Science, Policy and Management, U.C. Berkeley) will
be used to characterize the composition and abundance of foraging and nesting songbirds
at the spatial scale of the whole riparian zone. Their work is intended to associate bird
communities with riparian zones of varying degrees of naturalness or degradation. and
they will be collaborating closely in our studies in the same regions.

Instead of using belt transect surveys to detect presence of birds, we will be using
point count studies to analyze finer grain associations with vegetation patch types.
Specifically, census locations will be set up adjacent to each restoration treatment plot
and during timed observation periods we will determine frequency of visitation and
nesting densities within each plot and which plant species are being utilized. This will
provide information on both micro-habitat or plant species preferences of bird species,
and 2 more general assessment of how vegetation structure in each plot supperts
qualitatively different avian assemblages.

These avian censuses will be conducted monthly at a representative sampling of
locations for the reproductive seasons during the three-year study period (approximately
March through June) in order to accurately determine nesting habits and success.
Periodic censuses will be conducted at other times of the year to assess post-breeding and
overwintering use of riparian habitat by migratory and resident bird species. Our
assumption is that greater diversity and abundance of native bird species is indicative of
higher quality riparian habitat, while we will also focus on habitat use by regtonally-
declining migratory species (e.g. yellow-breasted chat, willow flycatcher, song sparrow;
endangered least Bell’s vireo and declining yellow-billed cuckoo were formerly
associated with the willow-cottonwood vegetation type in the Central Valley and
elsewhere, but appear to be extirpated from the study region).

Location of the Project

The planned Arundo control and proposed vegetation restoration sites include:

Sonoma Creek (Sonoma Co.) Contact: Richard Dale, Sonoma Ecology Center
Napa River (Napa Co.) : Contact: Lois Battuelo. Landowner - St. Helena
Russian Raver (Sonoma Co ) Contact; Karen Gaffney, Circiit Riders Productions

Grey Lodge Wildlife Area,
Sacramento R. (Butte Co.)  Contact: Joel Trumbo, Caiif. Dept. Fish & Game
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Also listed above 13 the Team Arundo del Norte contact person or site co-ordinator for
each project area. The exact locations where restoration work will be conducted are not
finalized, but current 4rusde populations and potential restoration sites have been
mapped by Team members. Additional sites being considered for action are Covote and
Uvas Creek in Santa Clara County, but we have not yet made spectitic plans with the local
co-ordinators.

Expected Benefits

We hypothesize that the restoration of riparian vegetation and ecosystems
damaged by the invasion of Arundo donax to something more similar to their natural
composition will provide a variety of benefits to native biodiversity, particularly by
enhancing the abundance and diversity of both terrestrial invertebrates and migratory
birds which depend upon high quality riparian habitat.

The whole relationship among stream modification and land use impacts, non-
indigenous species invaston, and protection of native biota is much more complex than
this hypothesis suggests. Natural vegetation also contributes an important component to
the in-stream ecosystem through the seasonal input of litter. This wood and leaf matertal
provides the organic detritus that much of the forested stream trophic web depends on,
and particularly leaf-feeding aquatic insects that are, in turn, fed upon by juvenile and
resident steethead trout and other salmonids. The replacement of these native plants by
Arundo means that the form and timing of availability of detritus will be greatly
modified. 4Arundo does not drop litter, rather the stems remain in place and semi-dormant
during the winter, and typically only moves in the system via scouring during storm
flows, so this nutrient source is largely unavailable to in-stream organisms. In another
part of our current research, we have placed litter bags in several Bay Area streams to test
the hypotheses that Arundo litter is relatively low in nutrient availability, is more resistant
to decomposing organisms so inhibit nutrient cycling, and supports a depauperate
invertebrate assemblage; results from those studies will be completed by Fall 1998

- While not applicable to bird impacts, the replacement of native overstory plant
species by cane-like Arundo growth is expected to increase water temperatures, as it
provides relatively little shading to the water surface. Such a change can be detrimental
to salmonids, particularly in a Mediterranean climate region where summer temperatures
can be high, so the restoration of native species in areas dominated by Arundo should
enhance habitat quality for most aquatic species of management interest.

Migratory birds and other wildlife are also negatively affected by the identified
stressors of flow alteration and channel form modification. Because Arundo grows as a
dense thicket it tends to resuit in accumulation of sediment while forcing water flows into
a constricted channel with possible resulting downcutting. k also is shallow-rooted, so
provides little armoring of channel banks against high water slows. Replacement of the
(hant reed by native riparian vegetation is intended to subsequently restore sediment
dynamics and a more natural stream geomorphology, promoting enhanced conditions for
further recovery of riparian areas and associated species. Unlike saltcedar (Tamarix spp.)
which tends to increase in response to reduction in natural flood flows, we are as yet
unable to understand the relationship between discharge regimes and Arundeo
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estabiishment, other than the fact that high flows are necessary for dispersal ot the
rhizomes to new habitats, as it 1s sterile and unable to reproduce via seed.

While the PSP identitied Wildfire as a Low Priority Stressor on migratory birds
and other affected wildlite or resource users, we would, in tact, clarity that Jrurdo has
been shown to be highly flammable and because it can even grow under mature riparian
canopies, recently was implicated in the destruction of a large cottocnwood stand on the
Russian River (Karen Gaffney, pers. comm.). It has also supported smaller wildfires in
two locations in Contra Costa County, and has done major damage in the Santa Ana
River in southern California (Jackson et al. 1994). Restoration of native riparian stands
will promote the recovery of benefit of riparian areas as barriers to wildfire movement.
rather than becoming a ‘wick’ for wildfire.

As with wildfire, restoration of riparian area will also reduce the risk of flood
damage, with benefits to flood protection agencies and those who five or conduct
business in regional floodplains. It will also provide a benefit to recreational users of
riverways, as Arundo readily cuts the skin of users who pass too closely, and yields both
an unpenetrable and unaesthetic barrier to use of the area for recreation or other purposes.

Finally, we suggest that restored native vegetation will provide a more effective
agent to improve Water Quality than does Arundo, as the deeper rooting zone of willows,
cottonwoods and other native species may filter greater amounts of anthropogenic
chemicals, particularly nitrates from agricultural and domestic run-off, from
groundwaters entering the stream channel. That is the subject of a proposatl to be
submitted to NSF this winter.

Background and Justification
(These issues were partly addressed in the previous section)
Monitoring and Data Evaluation

A major component of this project is to provide a monitoring program to assess
the effectiveness of ecosystem restoration techniques applied to the Arundo removal
areas. The strength of the proposed demonstration projects is in the quantitative
comparison of the methods in a replicated, rigorous experimental fashion and still
provide meaningful restoration of threatened natural resources. This work will be done in
close collaboration of numerous representatives of state and federal resource agencies,
conservation organizations, private landowners and consultants, and academic
researchers, so there will be frequent discussion of approaches and presentation of results,
intended to improve the methods and interpretations that are forthcoming. This will be
particularly important in light of the fact that Team Arundo del Norte is also responsible
for production of guidelines for eradication of problem invastve species, particularly
Arundo donax, and promoting watershed-based approaches to riparian and resource
protection.

[mplementation

All appropriate regulatory issues will be addressed directly in the control portion
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of the demonstration projects, co-ordinated by Team members Joel Trumbo (Pesticides
Division, CDF&G) and Paul Jones (EPA Wetlands Division)

Costs and Schedules — 3 Years

Project Direct Direct Overhead, | Service | Supplies | Total Cost |
Phase and | Labor Salary & | Indirect Contracts | Expenses/ i
Task Benefits | Costs | Travel {
Vegetation |0 45,000 16,3500 0 4,500 ' 66.000 :
Sampling {1SK/yr) i |
Restoration | 2.500 (included | 1,500 0 2.000 l 6.000 |
Plantings (Yr1) | above) | ﬁ
Soil 0 (included 100 1,500 L 400 2,000 i
Sampling above) !
lnsect 0 9,000 3,000 0 {included | 12,000
Surveys (3K/yr) below) |
Avian 0 1 36,000 13,000 0 3,000 16,000 |
Surveys (12K/yr) | ‘

Year ! Total 37,333

Year2 31,333

Year 3 31,333

Grand Total (3 Yrs) $100,000

Schedules for component tasks of the project are included in the project
description above. Vegetation sampling will be initiated first and continued throughout
the project period, while Restoration plantings will be prepared and carried out in Year 1.
Likewise, Soil sampling and analyses will be conducted pre- and post-Arundo treatment,
and continued quarterly during all 3 years. Insect and Avian sampling and surveying will
be conducted during and surrounding the primary nesting periods each year,
approximately March through June.

Progress reports will be provided according to the PSP guidelines, with a detailed
annual report of results to-date, along with appropriate vegetation maps, and the end of
each year. Final results wilt be published in appropriate scientific journals, and Best
Practices Guidelines for regional riparian restoration will be printed as part of the
Education and Qutreach component of the EPD Wetlands grant co-ordinated by Team
Arundo de! Nortte.

Third Party Impacts are not anticipated in this project, as all lands where
treatments are to take place are managed, at least in part, by the California Department of
Fish & Game, according to restrictions of the parallel EPA grant with which our
proposed work is co-ordinated. ’

Applicant Qualifications
(see Curriculum Vita of T Dudley)
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CURRICULUM VITA: Thomas L. Dudley

Personal:
Address. Department of [ntegrative Biology
Untversity of California
Berkeley, CA 94720-3140
Phone: 510-204-9138. 510-643-3021
Fax: 310-204-9138, 310-643-6264
E-mail: tdudley'a@; violet.berkeley.edu
Education:
B.A. U.C. Santa Barbara 1973 Environmental Biology
M.S. Oregon State University 1982 Aquatic Entomology
Ph.D. U.C. Santa Barbara 1989 Aquatic and Population Biology

Relevant Research Experience:

Research Associate, Dept. of Integrative Biology, U.C. Berkeley, Invasion and control of giant reed in
California ripanan arcas (Cahf. Water Res. Cent). 7/96-present.

Research Associate, Manne Science Inst., U.C. Santa Barbara, Livestock impacts and restoration of
Sierra Nevada sub-alpine ripanian areas (U.S. Forest Service). 7/93-6/96.

Research Associate, Pacific Instituté; Western water policy, ecosystem management and conservation of
aquatic biodiversity (W. Alton Jones Found.). 10/92-3/95.

Consulting Researcher, Calif Dept. of Parks & Recreation/U.C. Berkeley: Tamarisk invasion in
Anza-Borrego State Park: Survey and management plan for aquatic habiats. 5/92-2/96

Facuity Research Associate, Co-P.I.; Zoology Dept., Arizena State Univ.; Ecosystem consequences of
trophic structure in a desert stream; (Nat'l. Science Found.). 8/89-6/92.

Research Assoc. & Assist.; Marine Science Institute and Biological Sciences Dept., UCSB; Community
ecology of southern California streams (N.S.F. & Water Resources Center). 8/85-6/89.

Research Assistant, MSI and Biological Sciences, UCSB; Cattle grazing effects and the rehabilitation of
Sierra Nevada streams {Calif Water Res. Cent.). 6/83-6/86.

Research Assistant, Dept. of Fisheries and Wildlife, Oregon State Umiv.: Recolonization following real and
simulated disturbance in streams near the Mt. St. Helens volcano, WA (Oregon Water Res.
Research Inst.). 9/81-6/82.

Biologist, U.S. Geological Survey. Mammoth Lakes, CA; Influence of copper on algae,
invertebrates and fish in a montane stream commurnty. 3/80-11/80.

Research Assistant, Dept. of Entomology. Oregon State Univ.; [nvertebrates association and role
in decomposition of wood in streams (NSF). 1/78-1/80.
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T.L. Dudley - Page 2
Professional Experience:

Lecturer, Environmental Scicnces Program. Univ, of Calif., Berkelev: Co-ordinate Senior Rescarch
Semnar  §/96-present.

Scnior Research Associate and Head. Program on western water policy and aquatic biodiversity: Pactfic
[nstitute. Oakland. CA. 10/92-3/93,

Faculty Associate. Zoology Department. Arizona State Univ. 7/89-12/91

Lecturer. Biological Sciences. U.C. Santa Barbara. 3/87-6/87

Biological Consultant, Aquatic Biology — stream and estuary impacts. bicdiversity assessment. . Dames &
Moore. Inc.. A D. Little, U.S.E.P.A,, Calif Regional Water Qual. Control Bd. - Victorville. ctc.

Professional Organizations

Ecological Society of America Entomological Society of America
North Amencan Benthological Society  Society for Ecological Restoration
Societes [nternacionales de Limnologie  California Exotic Pest Plant Council

Relevant Publications {32 total):

Dudley, T.L. 1982. Population and production ecology of Lipsothrix spp. (Diptera: Tipulidag). M.S.
Thesis, Oregon St. Univ. 172 p.

Wilzbach, P., T.L. Dudley and J.D. Hall. 1983. Recovery patterns in stream communities impacted by the
Mt. St. Helens eruption. Tech. Rept. A-059-ORE, Water Res. Res. Inst., Corvallis, OR.

Cooper, S.D., TL. Dudley and N. Hemphill. 1986. The biology of chaparral streams in southern
California. p. 139-152 in J. DeVries (ed.). Proc. Chap. Ecosystem Research Conf. Report No. 62.
Calif. Water Resources Cent., Davis, CA.

Dudley, T.L., S.D. Cooper, and N. Hemphill. 1986. Effects of macroalgae on a stream invertebrate
commumty. J. No. Amer. Benthol. Soc. 5: 93-106.

Odion, D.C., T.L. Dudley and C.M. D'Antonio. 1988. Cattle grazing in S_E. Sierran meadows: Ecosystem
change and prospects for recovery. p. 277-292 in C.A. Hall and V. Doyle-Jones (eds). Natural
History of the White-Inyo Range, Symp. Vol. 2, White Mt. Research Stat., Bishop, CA.

Leland, HV., S.V. Fend, T.L. Dudley and J.L. Carter. 1989, The effects of copper on species composition
of benthic insects in a Sierra Nevada, California stream. Freshw. Biol. 21:163-179.

Dudley, T.L. 1989. [nteractions among algae, invertebrates and the physical environment in stream riffle
communities. Dissertation, University of California, Santa Barbara, 229 p.

Dudley, T.L. and C. M. D'Antonio. 1991. The effects of substrate texture, grazing and disturbance on
macroalgal establishment in stream niffles. Ecology 72: 297-309.

Knapp. R.A. and T.L. Dudley. 1991. Growth and longevity of golden trout. (Onchorhynchus aguahonita),
in their native streams. Tr. Am. Fish. Soc. 76: 161-173.
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T.L. Dudley — Page J

D'Antonio. C.M. and T L. Dudlev. 1993, The influences of ¢xotic species on native communitics and
eeosysterns. Pacitic Discove ry 46: 8-11.

Dudlev. T L. & N.B. Gnmm. 1994. A possibie roie of an introduced grass in modifying macrophyvie
resistance and post-disturbance succession in a desert stream. Verh. Int. Ver. Limn. 23: 14536+
460

Dudley. T. and B. Collins. 1995 Biological invasions in California wetlands: the impacts and control of
non-indigenous species i natural areas. Pacific [nstitute for Studies in Developmen. Enviomment.
and Securnty, Qakland.

Dudley, T. and M. Embury. 1993 Non-indigenous species in Wilderness Areas: the status and
impacts of livestock and game species in designated wilderness in California. Pacific [nst.

D'Antonio, C.M. and T L. Dudley. 1995. Biological invasions as agents of change on islands vs.
mainlands. In: Vitousek, P, L. Loope & H. Mooney (eds.) Islands: biodiversity and ¢cosystem
function. Springer-Verlaug.

Sarr, D.A., RK. Knapp, T.L. Dudley, D.C. Odion, K.R. Matthews & J. Owens. Livestock grazing impacts
and the potential for riparian meadow recovery in the Golden Trout Wilderness Area. Califormia.
Final Report, U.S. Forest Service, Leopold Institute, Missoula, MT.

D’ Antonio, C.M.. M.M, Mack and T.L. Dudlev. Biological invasions and disturbance. In: L. Walker (ed.).
Ecosvstems of disturbed ground. Elsevier Press. (in press)

Dudley, T.L. Arundo donax. In: Bossard, C., J. Randall and M. Hoshovsky (eds), Wildland weeds of
California. (in press).

Zimmerman, P.. T. Dudley and A. Herrera. Growth dvnamics of Arundo donax in relation to soil texture.
moisture, nutrients and shading. Proceedings, California Exotic Pest Plant Council, Concord CA
(in press).

Herrera, A. and T. Dudley. Invertebrate community reduction in response to Arundo donax invasion at
Sonoma Creek. Proceedings, California Exotic Pest Plant Council, Concord CA (in press).

Wang, C. and T. Dudley. Possible influences of atmospheric CO’ enrichment on riparian ecosvstems. (in
prep. for Global Change Biol.).
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RIPARIAN HABITAT RESTORATION FOLLOWING THE REMOVAL OF
ARUNDO DonaX: THE EFFECTS OF DFFERENT REVEGETATION ON
RESTORING STRUCTURE AND FUNCTION

Dates of Proposed Project Period: August [, 1998 - July 31, 1999 ‘

Submizrted io:

NaTIONAL FISH AND WILDLIFE FOUNDATION
San Francisco, Califormia

Submitted from:

THE UNIVERSITY OF CALIFORNIA |
Berkeley, Califorrua !
|

Pnnmpal Investgator: 1
Q@%f(@ 5 e 57
CarlaM D’ Aatonio, Ph.D. Darte :

Dept. of Integrative B1ology . ' ' ;
3060 Valley Life Sciences Building
University of California

Berkeley, CA 94720-3140

Institutional Endorsement; |

_t-f gl

Date

Senior Research Administrator -
Sponsored Projects Office

336 Sproul Hail

University of California
Berkeley, CA 94720-5940
510-642-8114 ~ Phone
510-642-8236 - Fax
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National Fish and Wildlife Foundation Grant Application

nCompoigle Jpgucantony wili o¢ -erurned iQ appucam_

APPLICANT INFORMATION

Organization (to be named as Grantee): Regents of the Umiversity of Califoria
/o Sponser Projects Office
Street: 336 Sproul Hall
City, Stare, Zip: Berkelev, CA. 34720-5540
Home Page: www berkeley edu

Project Contacts:

Praject Officer: Lynn Deerz Financial Officer- Winnie Ng
Tele: 510-643-6115 Tele: 310-642-1370
Fax: 310-642-8236 Fax: 310-643-3897
E-mail: |deetz{@uclink? berkeley.edu E-mail: wne@uclink berkeley edy
Tax Status: 301 () (3) Tax TD#: 946002123 Fiscal Year: 07 /98 to _0D6/99

{i.€. non-profit, unrversity. 301{c)(3) ete.)

ROJECT INFORMATION

Project Name: Riparian Habitat Restoration Following the Removal of drundo donge: the effects of different

-gvegetation strategies on restoring structure and function,

~ocation(s) of Project: City: {Counties) Napa, Scnoma, and Butte
State: Califormia
Counery: United States of America
Congressional District(s): 1%, 2™, and 6™

lates:

Project Start Dater  §/1/98 Project End Date: 7/31/99

Applicauon Submession Date: §/8/98

roject Type (Base vour selection on discussions with NFWF staff) Check one or more if applicable:

Conservation Education

Fishertes Conservation and Management
Neotropical Migratory Bird Conservation
Private Lands and Wetlands Conservation
Wildlife and Habiat Management

Laten T imnt W oo N a4
[ W e iy

B
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GRANT REQUEST

Use U S Jdollars ( rounded ta the nearesr hundred) tor ail amounts listed below

NFWTF Funds 3524000 (NFWT Federal Funds)
Chailenge Funds: 383,500 (Non-Federal Funds to be Raised by Applicant)
Total Grant Amount: 387,000 (NFWF Funds ~ Chailenge Funds)

Sources of Chatlenge Funding:

Please iist the names of orgamzations and the amounts thev are donaung to this project:

Recerved Amount Application Submitted Amount
g Circurt Rider Productions $7.000
3 Cal. Dept.of Fish and Game $2.500
3 Sonoma Ecoiogy Center §7.000
3 Napa RCD 31.000
g J.C. Berkeley $10.100
California Conservation Corp 32,000
S Tom Dudley (consuitart) 310,000
S Toral Challenge funding
' from eradication work $24.000

Chailenge funds raised by the grantee must be sent directly to NFWF from the donor. Donations must be
recetved in the same fiscal year as the grant award. NFWF will not accept challenge funds from the grantee
[ this is not passible, contact a NFWF representative.

PROJECT BUDGET
Budget Form

Use U.S. dollars (rounded to the nearest hundred) for all amounts listed below.

NOTE: List only financial line iterns under the column "Budger Category.” Connmibuted Services should be included under Challenge
Funds.

Budget Category Expense per Category Chailenge Funds NEWYF Funds

Arundo Eradication and Debris | total = 324,000 $25,000 (vartous non- | 30

Removal: salartes and equipment | approx. $6000/site (¢ federal) E
(will vasy per site) sites)
Field Equipment: measuring $1,000 $1,000 (Fish and 30 |
tape, field ribbon, sampling flags, (teasimeter=3600) Game) t
tensimeter (for soil water !
natental), shovels, and stakes for *
reveg. wori !
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*

If this space is not adequate, please use the same format on a separate sheet of paper.

“If the overail budget for this project exceeds the totai NFWTF grant amount (including both Challenge
and NFWF Funds), please attach a copy of the overall project budget.

s
s

AGENCY/PEER REVIEWERS

I —010363

Lab Work: CHN analysis | 8600 (200 samples @ | $400(U CB ) 5200
I $5r/sample) !
Revegetation Supplies: seeds, | 54,000 ] 54,000 (Circuit Ruder | 50
seed collection, seediings, and | Productions and
aursery work | California
| Conservanon Corp)
Salary: Project Coordinator 514,500 (at 50% time) | SO $14,200
Benefits: $4.700 b 30 $4,700
University of California 35,700 $9.700 [ S0 '
| Matching Funds: 50.4% of l i
| MTDC for Project Coordinator ! |
Saiary: Project Assistant 33,100 (at 13% tume) 30 i 33,100 :
Benefits: 3100 30 $100 j
Other Salaries (Donated ‘ '
Services): ;
Circuit Rider Productions 504 1] ?
. $5,000 (15% time) $5,000 0 :
Ca. Dept. Fish and Game 31,500 (5% time) $1.500 50 !
Sonoma Ecology Center $1,000 (3% ume) Py 3
. ’ 31,000 30 ;
Napa RCD $1,000 (3% time) 51,000 50 !
Tom Dudley (consultant) $10,000 (based on Sl;) 200 <0
, $100/hr.) ’ |
Uravel Expenses: Driving to and | $1000 50 51000
from sites and antending : | .
professional meetings ;
Publishing and Printing Costs: 36000 36000 {Sonoma 30
Citizens Handbook _ Ecology Center) :
| | |
i
*TOTALS $87,500 $63,600 | 524,000 |
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_AGENCY/PEER REVIEWERS

The applicant must submit the proposal for review to one reviewer from each of the following categories:

A U S Fish and Wildlife Sernce {or NOAA if the project 1s manne),

8 Federal (U'SFS, BLM, ¢tc ) or State wildlife or land management agency in vour area,
C ConservatiowEnvironmental orgarnizanon;

D. Academuc institution, and

E. Resource industry or corporation (e.g, tumber, mming, and grazng interesis).

The applicant must 2nsure that these reviewers (mintmum of 3} submit their comments directly o NFWF no
later than two weeks after the application due date (i.2. August |3 and December 30). NFWF reserves the
right to require the applicant t0 send this proposal to additional reviewers selected by NFWF. All reviews
submitted to NFWF are kept confidential

You must send copies of your application directly to the reviewers listed below with copies of the NFWF
Reviewer Guidelines (attached).

A) Name: Dapiel Strait Tite: Assistane State Private Lands Coordinator
Organization; £/.S Fish and Wiidlife Service Phone/Fax: 316-979-2085
Address: Private Lands Office, 2233 Wart Avenue, Suite 375, Sacramernto, CA 95823

3) Name: Joel Trumbo Title: Environmental Scienust I
QOrganization: California Dept. of Fish and Game ~ Phone/Fax: 316-358-2932
Address: 1701 Nimbus Road, Suite F, Rancho Cordova, CA 23670

C) Name: Dr._ Tom Dudlev Title: Lecturer and Researcher
Orgamzation: ruversity of Caitforma, Berkeley Phone/Fax: 310-643-3021/ 310-643-6264
Address, Environmental Science Program, 29 Muiford Hall, U.C. Berkeley, Berkelev, CA 94702

D) Name: Richard Dale Title: Director
Organization: Sonoma Ecotogy Center Phone/Fax; 707-596-9744

Address; 205 First Street West. Sonoma, CA 95476

E) Name: Lois Barttouelo Title: Provate Landowner/ Grape Grower

Organization: Battoueio Family Trust Phone/Fax: 707-963-8960
Address: 1634 Main St St. Hele 94574

SIGNATURE OF APPLICANT (47 onginal signature page must be recerved with this app(zcanon)
[ cernify that the above information i1s rue and accurate.

Lyrn £, Deat® ,/'7 {
. Sanier Besaarch Administratof 2. (. @ g J‘//z
-¢  Name of Executive Director or Project Otficer Date
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Proposal Narrative

[. Project Summary
The prunary objective of this project is to restore, both structurally and fimctionally,

native riparian habitar following the removal of the invasive exotic plant Arundo donax, The
secondary goal is to set-up a long-term monrtaring praject to svaluate the “success” of the various

restoration techniques employed.
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(I Prarect Abstrag

Project Description Tius project was conceved v members of Team ruvade dei Norte (o be
discussed .ater) 1s part af 3 omprehensive 2ffort 10 yndetsiand and contol the mvason of Arundo donax
wn the waterwayvs of Isngal ind northem Califgrmua, Funding through zramts from the Cadifonua
Deparunent of Fish and Game and U €. Water Resource Caater have been secured for drwnde maoptng at
varous icales, several =cological research projects. ind zradicanen edorts. Specdically, tus oroject
focuses on restaring npanan habuwat 1fter wunal semoval of 4rundo has een camed out. Thus Troject wall
tte o planned zradicaneon <forts at Grav Lodge Wildlife Refuge. Sonoma Creek. the Russian River and
the Napa Ruver,

Recguse the science of restoraton s sull m s mrancy ind there are no quaanfiabie udelines jor
3 project of this namre. we wnll 2mpioy 2 vanety af Jiffecent resioranon echmques mcluding dfferent
revegetaoon schemes ind passive (echruques. ‘Addingnailv. bv esstblishing a long-term monutonng
program and cntena for Jdefimng siccess, we will be able to use these restoration sites o Juanufy the
affecgveness of the different techmuques. in order 10 accomplish replicanon we Wil control jor nauve
vegetanon [vpes. dut seiect study sites thar represent 2 diversity of geomorphologic profiles.

Why NFWF Should Fund This Project; In a recent report. Dudley and Collins ¢ 1995} identdfied
the mant reed (4rundo donax) as one of the major problem: spectes facing rpanan areas in the state. and the
Califormia Exotic Plam Pest Council (CaEPPC) incinded 1t as one of the top 3 species of concermn.

Arundo reproduces vegetatrvelv and propagules, specificaily thizomes. are carmed downstream
during Jooding zvents iBell 1997) [n apanan areas and wedands. 4rundo forms dense stands several
meters tajl which are purported to displace native riparian species and credie unswitable hapiat far 2 varety
of sensitve aquanc and nparian wiidiife species. Because these dense stands are hughly flammabile. they
ofien comvert npanan areas from firebreaks into Gre hazards (3coa 1994). Addinonaily, smdtes have
saggested that Arunde both reducss groundwarter because of itS massive wanspiranon rates (Iverson [9%4)
and changes in-stream morphology by retaining sediments and consmmctang fow (Vicks Lake, pers. comm).

It is clear that the immmediate removal and the evenmal eradicadon of Arundo donaxr wiil benefit a
wide variety of stakehoiders. At this tme the fimds have Deen secursd (¢ begin five miat eradicanon
afforts (n the fall of 1998, A major dilemma remains about what 10 do once {runde has been removed.
Shouid the remawning stash be removed or left 10 decay? Shouwid we uunate revegetanon direcdy after the
first removal or should we wait uma! all the re-sprouts nave been removed? If we don't revegetale wath
natgve species wil other mvastve axoucs colommze the site? What is the mos efficient means v wiuch oz
can accomplish revegetauon and begin 0 restore vial funcnons such as stream shading and sedirment
mungauon’? This project is a direct response 1o this dilemma and the questions thar are bewrg asked  With
the help of NFWF we w1il be able (0 both yunate 3 vanery of different restoration plans and address many
of the ecologcal quesnons associated with npanan resioration

Partner Justification: This work will be conducted as an imegral component of the efforts of
Team Arundo dei Norte. Team Arundo del Norte is a parmerstup that 1s dedicated to the reducnon and
evenmal slimmanon of 4rundo donax {Giant Reed) where it threatens rvers, cresks and wetlands in ceptral
and northem Califormia, The membersiup of this organzanon weludes private landowners. members of
academra, local aon-profits. and both state and federal resource and land management orgamzations. The
Grantee. e Regents of the Unrversity of Caiiforna. has 1 long-standing reputanon for 1ts comnutmet o
excellence n axplonng :ssues and shanng knowledge. Additonally, the gramee has the administrauve
staff 1o execute the financial terms of the grant.

Final Products: There mll be mamy products resuiting from this project.  We hope o pubiisi
arucies m professtonai journals (i.2. Restoragon Ecology) regarding management strategies for exouc plame
remaval and hatntat cestorauon, We are aiso plamung to gt ogether a comprehensive gwdebook focused
on educanng people about the acological impacts of .{rundo donax ind recommending specific sradication
and restoranea protocols, )

Addigonallv. the :mmwal gne vear project will Tansinon guo 4 long-tem monitonng oroject.
Because sustainzbie restoragon and the sradicagon of wvasive species can ke many vears. dus loneg-ierm
ipproach will alow us (o morutor the piols duough ume ind constandy strengthen and refine our
recommendanons,  Furthermoce. we >enreve (his research wiil not ounly pe aoplcable 0 post-Hrunde
restoranom but to also mamy restoranen scenanos Jealing hammt degraded by invasive species.
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[IL Proposai
Project Need

“Wetlands ind low-clevanon npanan areas are among the most <odangersd 2CO$VSIEMS
Califorrna. These svstems peovide habteat for aver half of the species officially listed is chredtened or
sndangered and are responsible for cnacal ecosvsiem Tunctions such 15 facilitagng water nflustaon,
reducing 2rosion ind sediment mput, and regulatiog aument cveling (MvArsch and Gosseliik (993)
Addinonally, nparan corridors and wedands help 1o ameliorare the umpact of doods and act 2s aaturat dre
breaks Agnculture. livesteck grazing, dam consttucaon. water diversions ind gravel mumng have
hustonically wreaked Bavoc upon these svstems. The degradanen of npanan svsiems s clearly lustrated by
InCTeases  sredry ~vater lemperatwre, sediment loads. 104 antfwropogemc nutnent snnchment nt degraded
areas. In oun, these abionc problems are linked o the decline in seasidve apadromous s populinons
throughout the state.

[n areas designated for npanan resource protection. oyelogical imvasions ov aonindigenous species
of plapts and amimals presear a serious threat 1o persistence of these ecosystems. [n a recent report. Dudley
and Collins (1993) 1degufied the mant reed ({rundo donaxy as one of the major problem species facing
ripanan areas in the state, and the Californuia Exouc Plant Pest Council (CEPPC) included it as dne of the
top five species of concern

Arundo donax is an old-world grass planted for many vears in California for both landscaping 2rd
bank statnlization. [t bas now spread to numerous river courses m the sate. In ripanan areas and wetlands,
Arundo forms dense stands several meters wll which are rported o dispiace nattve npanan species and
create unswitaible habttat for a vanery of sensigive aquatc and npanas wmildlife species. Secause these
dense stands are highly lammabile they often comvert nparian areas from frebreaks to fire hazards (Scont
[994). Additionaily. studies have suggested that 4runde can rechice groundwater due to massive
transpiration mtes (Iverson 1994) and change in-stream morphology by retaimng sediments and
constnicting flow (Vick Lake, pers, comm).

The potential range and effects of Arundo are got known, but cipient populations arg known to
occur in all bioregons of California. Based on expertences of land managers with drundo mvasions n
southern Califorrua river valleys. it is suggested that this plant could present one of the most seTrous
comservation and resource protection problems o the state (Jackson et al 1993).

It 1s clear thar the immediate removal and the evenmal sradicadon of .{runde donax should be a
top conservanon pricnty. Furthermore, post-removal restoraton must be an tegral component of zil
eradicanon plans. Major emadicanon :fforts are underway n southern Califorma and are now being

formmualated in cenoal and northern Califormea. Members of Team Anuindo det Nore have concaived, four .

puot eradicanon projects which are slated to comrmence in the early fall of 1998,

Because the science of restoranion is stll in its mnfancy and there ire no ogorusly tested
guidelines for a restoranon project of this nature. 2 major dilemma remains about what to do once 4runde
remgval bas begun.  Should the remaumng slash be removed or left to decay? If we do oot mvegetate with
native species will other invasive exotics colonze the gite? What 15 the most efficient means by which we
can accomplish revegetanon and begin to restore vital functions such is habrtar requurements and sedimemt
mitigancn? Do nanmally establishing plants perforta befter than piannngs? What 15 the approvnare protocol
for dealing with {rundo re-sprouts? This project 15 iotended (0 serve 3s both an opportunicy 9 speed the
process of post--rundo recgverv through various revegelauon schemes and (0 use the combtnation of
restoragon apd long-term momionng to quaaufy the effectrveness of the techniques for funure habuat
restoraton projects.

Project Objectives:

(13 The prunary objecuve of this project 15 10 bezin the habntar restoration process o the wake of
Arundo donax removal. The first goal mil be structural restoration. the sstablishment aof
naove plant commurgues and the exclusion of urvastve exouc plamts.  This Zeal wall be
Jccompiished through vanous revegetation techmques (desctibed 1 methods secton). The
second Foal s funcuonal restoraton wiuch encompasses a refurn o natve miclife habteat,
site appropriate water ind nument Svcling and aatural disturbancs requme.

121 The second objecuve 1S (0 setup 1 loug~erm momtonng program (o 1ssess the sucesss of the
varnous techmques empioved 1n the restoranan project.

13} The thurd goal s to synthesize the data from the iong-term monttonug and create screnaficailv
tested and quanafiabie restoranon protocols,
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14y The last objecuve s ©© publish these findings. Thev wall be an mtegral =ux of the “Ciazens
Handbaok tor Banling {runde forax” which will be published bv the 3onoma tcoiogy
Ceater and used bv iocal residents. land management orgamuzanens, and non-profits.
Addioonally. the findings will te publshed wn reiated professional jourmnais.

Methodology-

The project wiil take place ac four different sutes: Gray Lodge Wildlife Retfuge n Burte County,
Sonoma Creek it Sonoma Counrv. the Russian River mn Sonoma Uounyy, and the Napa Raver w MNapa
County, Addingpally, the sites will all be berween 2= icTes. There wiil be four disonct segmemts of thus

P AL The first part entauls zathenng 2] the paseline data at removal sites and teference sites and will

take piacs between August and October of 1998,

3. The second pan (5 the removai of the {rundo donax. which 1s scheduled o take placs Tom the
end of September through November of 1998,

C. The third part is the revegetanon work which will take place om November 1998 through
February of 1999 .

D. The final pornon of this project will be the establishment of a long-term monitonng program ar
all sites. The first set of dara wll be collected within a few weeks of the mital removal. Para
will aiso be gathered in the spring of 1999 and the end of the summer of 1999,

A. Baseline data will be collected at each eradication sue before the drunde is removed  Site
variables w be recorded will include total area covered by {rundo, percent 4. donax coverage, 4. donax
density and stand sgucome, towal vegetatnon compositen. sou-water-potential, soil carbon and mitrogen.
avian hatimat use. slope. aspect. and ¢levamon Stand area will be calcwlated from the approxamate
circurmference and radius of each stand (Knight, 1978). Total percent coverage will be calculated from the
total area of the site and the total area of Arundo patches. {. donax density will be calculated in tillers/m”
faor sach pawch enthin the gre, Height class will be used as an iﬁdicmor of stand sucture. Height classes
will be separated as follows: (1)- up to | meter, (2) | meter to 3 meters, (3} 3 meters 0 J meters and (4)
above j meters (Bartolome. pers. comm.). Total vegetanog compositon will be determiped fom a
combinaticn of poim-inrercept line wransects and 2m X im quadrats placed randomly along the mansect.
Transects will run perpendicular o the bank and be placad at ranpdom mtervals. Distance and mamber of
wansects will vary by site. Soil-water-potental data will be gathered wath a wensimeter and soil carbon and
nitrogen conceutrations and ratos will be calcutated by CHN analvsis. Habitat use data anil be avaiable
from an already established avian project supported by U.C. Berkeley. Slope and aspect will be taken from
a clinometer 1nd compass respectively. Approximate elevaton wnll be taken from a topograpuc map.

A reference sites wll be selected for sach eradicanon site. Reference sites will be chosen as
represencanves of “healthy” mparnan commumites tased on nauve plant assemblages. These sites mll be
selected on the basis of gromorpboiogic similarity and appropriate slevanon. slope and aspect.  Four
permanent oansects il be setup and the same samopling protocel as descnbed above wall be empicyed
The vegetanion composition gathersd through the sampling il be used to creaie specific revegetation
plans for the respective cradicanon sites. Additionaily, sou-water-patennal. CHN anatysis and bird use
data #1ll be collected.

B. irundo eradicanon mll follow the procedure recommendad by Bell (1997, Thas procedure
mvolves foliar spraving of the hertvaide Rodeo®. Thus 15 the oniy derticade on the mariet that s curremty
labeled safe for wetland use bv the FDA. Plats will be sprayed n the cary fall when thev are
ranslocanng o that the hertnade will enter the root mass.  ‘WVithin two weeks the olaots mll be Sut dowmn
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and removed  All permits and appropnate tnpact stitements will be obtaned by the agency responsible for
the cradicagon project.

C. Revegetauon pians il vary dccording to the dan gathered 10 the reference sues,  All seeds
ind planung materials will be collected from geneucally appropriate stacks. At 2ach site the lollowing four
revegetation treauments will be used: (1) Out-planung of woody seedlings, (2} Out-planung of woody
seedlings and broadeasung of herbaceous plant seeds and shruby seeds. (3) Broadeastung of herbacsous plant
seeds and shrub seeds. 10d (4} a caamrol plot that represents passive/natural revegetaton.  Although specific
revegetation plans have vet (0 be sompleted. herbaceous plants and shrubs that may be seeded wciude
Califortua biackberry (R, ursirrus), bee plant (S califormca), sunging phacelia (. mavijoiia), vanous Ribes
ssp., and mutefat (B. saiicifolia). The woody species to be out-planted are split into rwo groups depending
on where they are normaily found. in and near the active channel ar on terracas. Willow (Saéix ssp),
cottonwood (. fFemoni} aud box zlder (4. negundo caiifornica) will be planted in and near the actve
charmel. Cn the terrace, 2 combination of asiderberty (S. mexicana), valley oak {Q. lobara), Califorma bav
(U. californica), big-leal mapie (4. mdcrapr’r_vllum) apd California buckeve (4. califormea) could be
plamed Al treamnent plots will nm perpendicular 1o the bank such that acorve channel and terrace areas
are included tn each eament

Within each of the four oreannents there will be rwo pested rearments. The first nested treament
will be the removal of Arundo slash from two 2m™ piots within each treamment. The second nested treatment
will address follow-up contol procedures. The exact protacal for follow-up teament for te-spowts will be
dictated by the agency responsible for the original removal efort. The options are either cut-stem herbicide
Teatmernt or 0o treaunent. T he project will address both of these opuous in sach treatment area.

D. Permanem montormg protocols wiil be ser up 1o assess both the short-term and long-term
“success” of the varous reammems. Permanent ransects will nm perpendicular to the bank and be placed
at random ntervals. Each meanment area will have at least two ansects. Vegetauon composinion, plamr
establishmem. denstty, and diversity will be determmed from 3 combinadon of poimt-intercer sampling
and 2m X im quadrats placed randomly along the wansect. Sou-water-patermial data witl be gathered with
1 tensimeter and sou carbon and mioogen concemratons and rmnos will be calculated by CHN inalvsis,
Also, bird use il be observed and camalogued During the first vear, vegeration daw will be collected
immediately following removal. at the dme of revegetagon. mn the spring and W the late summer. 3ol
sampie and tensimeter readings will be taken n the sprng and m the late summer. Dhamg the followang
three 10 Gve vears all data w1l be collected 0 the early fall and late sprme. Similar dam wll also be
oileczed frong the permanent transects at the reference sites.

Research/Management Implications:

Millioms of doilars are spemt cach vear n the Umted States on Opanan restoraton Jrojects.
Additonally, the imvasion of exoug plamt species into wldlands has become 2 major conservanon cONCem.
This project s focused at the nexus of these svo major management issues. We ntend to use long-ierm
montonog techmques o examne the dfecaveness of varous cevegetaton techniques on the restorauon of
Opanian comdors ater the removal of e exouc wvader .irunde donax. Effecuveness will be svaiuated
for both the short-term and the loag-term. For the short-term. we wall look to see which o amy.
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revegetation tecinuques suppress further invasions by ¢xotcs ndfor Josier the maamum diversity. cover,
and densitv of natve spectes. [n the long-term we wall be logkaeg 1 how Jifferent revegetation schemes
arfect habutat use, vawer refagons. and producuwiry  The dara generated fTom both the long-term and short-
term mamtorng will be the foundanon of 1 comprehensrve revegetzaan prowcol. CQur protecot will be an
imvaluabie tool for (and managers workong w erdicare mvasive 2xouc plant species and impiement
restoranon of ripanan <cosystems. Addinonally, this research will add to the body of scienufic kngwledge
and may shed Ught on the debmte between acuve and passtve revegetation and conmot of excuc plant
populanons.

Evaluation:

This project has both short-term and long-term goals. At both tme scales project “success” wll
determined by companng data from reference sites o Tearment sites as well as companng data between
treaument sites. The short-lentn goals are the restoration of sirmctne (native vegeration) and the
control/eradicanon of Arundo donax. This goal will be compieted when the vegetaton assemblages in the
treatmemt sites are of sumilar composition and diversity as those in reference sites. Obviously, woody
plants will not meet their growth potendal in one season, hence survival tirough the summer wil be the
indicator of establishment Additionaily, eradicarion of {runde and lack of invasion from other imvasive
exotic plants will be ar importzat indicator of imitial success.

Long-term success will be gauged using the above criteria as well as a variety of indicators of
functional restorgtion. Three measures of ecosystem function, (1) habitat nse, (2) soil-water potential, and
{3y CHN concenmations, will be used to evaluare long-term project success. These factors have been
chosen because prior research has indicated that {rundo donax is rarely used as an avian habitar (Hendricks
and Reiger 1989 Zembal 1986. 1990) and uses prodigious amount of water (Iverson 1994). Additionally,
it has been hypothesized that Lrunde alters chemical cycling due to slow dacomposition rates related to
high sructural carboltydrates content (Unpublished research). Again, reference sites will be used to gauge
success. When the data for both suactural and fimetional aspects of the eradicarior sites are no longer
stagstically signdficant from the data at the reference sites, restoration will be compiete,

Owverail Coatext:

This project is part of a larger program that is betng inidated by Team Arundo del Norte. The
overall coatext in which this project s couched is the collection and dissemination of nformation regarding
the ecology, biclogy, distnbunon and eradication of drunde donax. Funds have beenm secured from
acadenmia. environmental non-profits. mnd governmental agencies 1o realize this project  The restorancn
project discussed in this proposal ties ioto existung eradicarion worlk, habitat use studies, and research oo
ecosystem level impacts of .4rundo donax imvasions. [t is imperative that Arundo be removed and tipanan
restoration 15 begun. The restoration guidelines thar this project wiil produce will be an invaluabie asset,
bath economicaily and ecologically, to the environmental communrty at large,
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