
Strategic Objective For Natural Floodplains and Flood Processes
¯ Re-establish frequent inundation of floodplains by removing, breaching, or setting back
levees and, in regulated rivers, by providing flow releases capable of inundating floodplains.
(ERPP Vol 1, p. 89)
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A MECHANISTIC APPROACH TO RIPARIAN RESTORATION

IN THE SAN JOAQUIN BASIN

APPLICANT

Company/Agency STILLWATER SCIENCES
Address 2532 Durant Avenue, Suite 201

Berkeley, CA. 94704
Phone (5 I0) 848-8098
Fax (510) 848-8398
E-mail jcstella @ ear thlink.net
Contact             John Stella
"l~2pe of Organization/ Incorporated/Small Business
Tax Status
Tax ldenttfication No. 94-3241861

Applicants;
The Project Team consists of Stillwater Sciences trod a Scientific Advisory Team. Stillwator Sciences
specializes in developing new scicntific approaches and technologies for problem solving in atluatic and
terrestrial systems The Scientific Advisory Team consists of internationally recognized experts in the fields
of riparian ecology, plant physiology, hydrology, geomoiphology, aquatic ecology, and statistics. The
proposed project will be an effective tool for implementing long-term restoration of riparian habitat in the
San Joaquin Basin. Drs. Stewart Rood and John Mva~oney, who have developed and tested the ’reo~aitment
box’ rnodal (described herein) of riparian and fluvial systems similar to those in the San Joaquth Basin, will
serve as the lead advisors on developing the conceptual fi:alnework tbr this project.

The Project q-earn will collaborate with the Tuolunme River Technical Advisory Committee, which includes
representatives from USFWS, CDFG, Tuolumne and Modesto Irrigation Districts, Tuolumne River
Preservation Trust, Friends of the Tuolmnne, and the City and County of San F~mlcisco. We have also
coordinated closely with the Memed County Plm~ning and Community Developo:tent Department, the
Stanislans County Planning and Comt~mnity Development Department. ~he U.S. Fish and Wildlii~: Service’s
Anadromoas Fisheries Restoration Program (AFRP), the Cosur~mes Science Coosortium, the Natural
Hcritage Institute, and The Nature Conservancy during the preparation of this proposal.
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EXECUTIVE SU MMARY

PROJECT TITLE: A MECHANISTIC APPROACH TO RIPARIAN RESTORATION IN THE SAN
JOAQUIN BASIN

APPLICANT: Stillwater Sciences

PROJECT DESCRIPTION, SIZE AND LOCATION: The proposed project will identify the physical and
biological mechanisms affecting establishment of riparian vegetation, in pal¢icular Fremont cottonwood
and willow communities in the San Joaquin Basin, in order to identify the most cost-effective ztrat@es
and sites for riparian protection and restoration. The project adth’esses a need for ecologically-based
hydrologic models and water management strategies for habitat restoration, identified as n Focused
Action in tile 1999 CALFED Proposal Solicitation P~ckagc (p. 19). In a phased project, the Stillwater
Sciences Project Team proposes to develop a conceptual framework oi’ physical influences on riparian
plant establishment (Phase I); develop m~d validate a recruitmem box hydrologic and biological model
for study sites on the Tuolumne and Merced rivers (Phase I1); and apply the model to a 52-mile reach of
the Merced River corridor in coordination with an ongoing, CALFED-funded conidor restoration plan
(Phase flI). Study sites for Phase lI will be established in Stanislans County along the Tuolunme River
from La Grange Dam (RM 52) to the San Joaquin confluence (RM 0) and in Merced County along the
Merced River from Crocker-Huffman Dam (RM 52) to the San Joaquin River confluence (RM 0)
(Figure 1). This proposal seeks funding for Phases I and II only.

PRIMARY BIOLOGICAL~COLOGICAL OBJECTIVES: The objective of this project is to develop a
scientifically tesled, mechanistic model of riparian vegetation establishment that can be used at the site
and fiver corridor scales to evaluate long-telin restoration potential of riparian ecosystetn processes in
the San Joaquin Basin. The model will be specifically calibrated to the San Joaquin Basin, and is
intended to be used as an implementation tool by resource agencies. Using the model to pfioritize large-
scale restoration efforts will directly benefit riparian and rivcrine habitat, instrcam aquatic habitat, and
seasonally inunda/ed floodplain habitat as wall as enhance physical and biological interactions between
these h~bitats. Restoration projects guided by this model will also benefit San Joaquin fall-ran chinook
salmon and steelbead (CALFED priority species), migratory birds, including Swalnson’s hawk (a
CALFED second priority species), and numerous other native species, including several endangered or
sensitive species. Riparian zones provide multiple benefits ro instream and terrestrial ecosystems and are
widely recognized as centers of biodiversity aud corridms for dispersal of plants and animals in the
landscape (Gregory et at. 1991, Johannson et sl. 1996). Because the model considers the physical
processes structuring riparim~ habitats, large-scale restoration of those processes can be expected to
provide sustainable ecosystem benefits far into the furore.

COSTS: The estimated total cost of Phases I and 1I of the project is :$223,666. Stil]water Sciences will
apply to the U.S. Fish and Wildlife Scrvice’s Anadromous Fisheries Restoration Program (AF1LP) for
FY 21)l}/I to fund Phase I of the prqiect ($43,894). Phase I is included in this CALFED proposal in the
event that the AFRP does not provide funding. If Phase I is funded by the AFRP, this proposal will seek
funding for Phase 1I only ($179,772). Significant cost savings are incorporated into this proposal because
it builds directly upon past and ongoing projects conducted by Project Team members on the Tuolumne
and Merced rivers, h~cluding the Merced River Corridor Restoration Plan, portions of which were
funded by CALFED and AFRP in 1998.

ADVI~RSE AND THIRD PARTY LMPACTS: The Prqject Team will collaborate the Tuolumne River
Technical Advisory Committee, which includes representatives from USFWS, CDFG, Tuolumne and
Modesto Irdlgation Districts, qS~olumne River Preserwtion Trust, Friends of the Tuolumne, and the City
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and County of San Francisco, as well as the Merced River Technical Advisory Committee, the AFRP,
landowners, and other interested parties to ensure that all potential third party impacts are identified and
avoided.

APPLICANT QUALIFICATIONS: The Project Team is composed of Stillwater Sciences and a Scientific
Advisory Team. Thi~ team has extensive experience in ecologlea], geommphic, and environmental
research and management issues in the San Joaquin Basin mad in punic coordination. Projects
completed or underway by team menabers include long term evaluations of ctiinook salmon population
dynamics and factors limiting production in the Tuolumne River, gemnorphic assessments of the
Tudiurane and Merced rivers, mapping of riparian vegetahon along 55 miles of the Merced River, and
design and implemontation of river-wide and site-specific monitoring in the Tuolumne River. The
scientific advisory team consists of inlernationally recognizext experts in the fields of riparian ecology,
plant physiology, hydrology, geonmrphology, aquatic ecology, and statistics. Scientific advisors have
conducted riparian research projects similar to this proposal on the Truckee River and Dry Creek, CA,
the Snake River, ID, and the Oldman and St. M~ry’s rivers, Alberta.

MONITORING AND DATA I~VALUATION: The Project Team will conduct all data collection, evaluation,
and management in accordance with CALFED’s Comprehensive Monitoring, Assessment and Research
Program (CMARP). Phase II of the project includes hypothesis driven, project-specific data collection
mad monitoring, for the purpose of developing a mechanistic model to evaluate riparian restoration
methods. In addition, the Project Team will coordinate sampling designs, data collection and analyses
with the Cosulrmes Science Consortium to test the wider applic ability of the model to unregulated
systems.

LOCAL SUPPORT/COORDINATION WITH OTHER PROGRAMS: The Pl-t~ject Team will collaborate with
the Tuolumne River Technical Advisory Committee, described above, as well as the Merced River
Technical Advisory Committee, AFRP, and local landowners. All phases of this project will be
coordinated with the ongoing Merced River Corridor Restoration Plan (MRCRP) prqject, jointly
conducted by Stillwater Sciences and Merced County, and partially fnnded in 1998 by CALFED and the
AFRP. For example, Ihis proposal will build on, and complenlent, the riparian vegetation GIS ~napping
(for 55 miles of the Merced River corridor) and field asseasment of geomorphic factors and riparian
vegetation composition and stand viability that are anrrently funded ($58,000) and scheduled for 1999 as
part of the MRCRP project. The proposed Phase [1 riparian recruitment model validation effort will also
be coordinated with the Cosumnes Science Consortium’s ongoing riparian research on the Coanmnes
River.

COMPArlBII,ITY ~rlTl~ CALFED OBJECTI3,rES: The ERPP vision for the East San Joaquin Basin
Management Zone includes "restoring and protecting a self-sustaining stream meander corridor and an
associated diverse riparian community that provides shade, nutrients, and wood), debris to the rivers, as
well a~s habitat for plants and wildlife communities" (ERPP vol. E, p. 417). Additionally, the vision for
each of the Stanislaus, Tudiumne, and Merced Ecological Management Units is "to improve habitat for
fall-run abinook salmon, late fall-ran chinook salmon, steelhead, riparian vegetation, and wildlife
resoua"ces" and "restoring important ecological thnctioas and processes that will improve habitat for fall-
run chinook sahnon, late-fall run chinook sahnon, stee]head, native amphibians and reptiles, riparian
vegetation and wildlife resources" (ERPP voh 1I, p. 418-422). Important measures identified by the
ERPP to achieve this vision include restoring Central Valley streanfflows and natural floodplain and
flood processes (ERPP vol. ]I, p. 423-424). The proposed project is expected to be compatible with all
other CALFED objectives including water quality, water supply reliability, levee system integrity, and
other CALFED Programs including Water Use Efficiency, Water Transfers and Watershed Management.
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Project Description

BACKGROUND: Since European settlement of California’s Central Valley over 150 years ago, riparian
ecosystems in the San Joaquin Basin have been severely altered by the cumulative effects of instream
mining, dam and levee construction, farming, grazing, and urban encroachment (McBain and Trash
1998, Vick 1995). Fremont cottonwoods a~ld willows once dominated large areas of riparian forest in the
basin. Modem-day riparian forests, however, are mnch more fragmented and scarce than historical
forests, and often represent relict communities isolated from the natural floodplain processes that
promote their recruitment and sustainability (Strahan 1984, Katibah 1984).

Restoration of San Joaquin Basth riparian forests and the benefits they provide to threatened and
endangered gpecies are high priorities for CALFED and other agencies (ERPP 1999, AFRP 1997,
SJRMP 1994). Many studies have attempted to correlate vegetation establishment patterns to landscape
elements in order to develop priorifization schemes for riparian l’orest restorarlon (e.g., Olson and Harris
1997, O’Neill ct at. 1997, Toner and Keddy 1997). These models typically rely on observed spatial
relationsbips (which often are legacies of past conditions and events) rather than evaluation of the
fundamental physical and biological processes governing riparian stand development: such modals,
therefore, have only limited ability to predict future vegetation patterns based on current or future
conditions and processes. In contrast, the proposed project will identify the physical and biological
mechanisms affecting establishment of riparian vegetation, in particular Fremont eotronwood and willow
commualties in the San toaquin Basin, in order to ideotify the most sueccss|~l and cost-effective
strategies and sites for riparian protection and restoration. The proposed model will be a particularly
valuable tool in heavily altered systems such as the mainstem San Joaquin River and its tributaries.
where few or 11o reference sites with unaltered natural riparian processes exist.

PROJECT DESCRIPTION: The goal of this project is to develop and test a mechanistic model of riparian
seedling establishment for the purposes of (1) prioritixing ripari m~ sites for protection or restoration, and
(2) evaluating site reconstruction and flow scenarios to facilitate regeneration of self-sustaining riparian
li~rest in the San Joaquin Basin. In this phased project, the Stillwater Sciences Project Team proposes to
develop a conceptual li-amework of physical influences on riparian plant establishment (Phase I);
develop and validate a recraiOoent box model~escribed below for study sites on the Tuolumne and
Merced rivers (Phase i1); and apply the model to a 52-mile reach of the Merced River corridor in
coordination with an ongoing restoration plan (Phase lti) (Figure 1). This proposal seeks funding for
Phases I and lI only. The approach and methods in Phase Ill depend in part on the experience
obtained in Phases 1 and II. Stillwater Sciences ha~s applied to the Anadramous Fisheries
Restoration Program (AFRP) to fund Phase I of the project. Phase I is h~eluded in this CALFED
proposal in the event that the AFIIP does not provide funding. If Phase I is funded by the AFRP,
this proposal will seek funding for Phase II only.

A. SCOPE OF WORK
PHASEl: DEVELOP A MECHANISTIC CONCEPTUAL FRAMEWORK OF RIPARIAN PLANT ESTABLISHMENT

In Phase I, the Project Team will develop the conceptual framework for applying the mechanistic
recruitment box model to processes and conditions in the San Joaquin Basin. The Project Team will
coordinate with the Tuolumne River Technical Advisory Committee. the Turiock and Modesto Irrigation
Districts, the Merced River Technical Advisor3, Committee, AFRP, California Department of Fish and
Oame, and other local agencies and landowners to insure that the general framework and selection of
study sites are consistent with local priorities for riparian management and restoration.

The recruitment box is the window of optimal conditioos for riparian plant establishment defined
in space (bank elevation with respect to river stage) and time (period of seed release and viability)
(Figure 2). The model, which was developed by Mahoncy and Rood (1993, 1998; sec Appendix A),
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considers the basic hydrological conditions necessary for riparian seedling establishment, an especially
vulnerable component of the riparian forest cycle (Braatne et at. 1996). Cottonwoods and willows are
pioneer species that release their seeds in spring and early sulmncr and require moist, baize substrates to
germinate. As their roots grow they obtain moisture from the water table, which in natural river systems
recedes gradually after the spring floo&q. The characteristic bands of seedlings that establish after floods
are constrained on their upper edge by a too-rapidly declining water table, and on the lower edge by
scour and inundation. The conceptual framework dcvcloped in this phase will incorporate known
hydrological and geomorphological mechanisms characteristic of the San Joaquin Basin (Figure 3). The
Phase I tasks are outlined below (se¢ Figures 4 and 5 for task schedule).

Task 1: Develop a conceptual framework fur riparian processes. The Project Team’s
scientific advisors have applied the recruitment box model to other western North American alluvial
river systcms. The Project Team will use this research, coupled with additional focused literature review
and consultation with local experts, to develop a fl-amework of hydrological and geomorphological
controls on riparian species establishment in the San Jeaquin Basin.

Task 2: Conduct field reconnaissance in the San Joaquin Basin. The Project Team, scientific
advisors and local agency personnel will conduct a prelitrdnary reconnaissance of San Joaquin Basin
riparian zones, specifically focusing on the Tuolurnne and Merocd rivers to identify potential model
validation sites and to develop or refine hypotheses to be tested during Phase lI. Prior to the field
reconnaissance, a focused evaluation of recent and historical aerial photographs and hydrograph data
will be undertaken to identify potential study sites to be evaluated during the field reconnaissance.

Task 3: Select model validation sites. In coordination with local agencies, landowners and other
ongoing projects, lhe Project Team will establish approximately 10 study sites on the Tuolumne and
Merced rivers to calibrate and test the modeh The specific nunlber and disttibution of sites will be
determined by the physical and biological diversity of system~ statistical coosiderations, and logistical
issues such as site ownership and access.

Task 4: Project management. This task will include contract preparation and management,
budget management and accounting, and preparation of quarterly reports.

PHASE II: DEVELOP AND VALIDATE A RECRUITMENT BOX Mill)EL FOR NTUDY SITES ON
TUOLUMNE AND MERCED RIVERS.
In Phase lI the PrQicct Team will refine and test the mechanistic recrui¢mem box model developed in
Phase I for Freanant cottonwood, willows, and other riparian species (such as mulefat) on regulated San
Joaquin River tributaries. The Phase I conceptual framework will be tested at study sites on the
Tuolumne and Mereed River by observing seed release timing and developing a detailed topographic
and hydrologic river stage model to predict zones of seedling establishment (Phase H, Tasks IN); then
testing these predictions by documenting actual seedling regeneration patterns in the field (Task 5). The
resulting analyses will be used to evaluate the study sites’ potential for restoration and the flow regimes
that will optimize seedling recruitment (Task 6). See Figures 3-5 and Table 2 for au overview of the
Phase II approach and methods. Results of these analyses will cnahlc local cutidcs involved m riparian
habitat restoration and maEagcmcnt (such as USFWS, CDFG, TRTAC, ReDs) to evaluate the feasibility
and potential for success o1~ implementing various restoration options aneh as laird acquisition, levee
setbacks, floodplain reconstruction, and flow scenarios.

Task 1: Document seed release patterns for key riparian species. For several months in the
spring and summer, the Project Team will document seed release timing for Fremont cottonwood,
willows, and ethcr selected riparian plants during regvlar field visits to the San Joaquin Basin rivers
(Figure 4).

Task 2: Survey and map study site topography; document initial ooaditions. A combination
of field-surveyed cross-sections and total field station surveys will be used to map the topography at each
site; results will be incorporatcd into the existing GIS. Transects and sample plots will be established at
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each study site to document existing conditions (this task) and seedling establishment after spring flood
recession (see Task 5). Ground wells will bc established and soil bores taken to cv’,duate grouudwater
levels and soil factors that affect site hydrology. Pre- and post-flood data collection (Tasks 2, 3, and 5)
will document (1) seedling abundance on plots of known elevation after the first year’s flood recession,
to test the model predictions; (2) percent cover of existing vegetation, to assess competition for
germination sites; (3) seedling mortality (tracked with groundwa0zr and streana surface water levels)
through the summer and second flood season, to assess death from summer drought and winter flood
scour; (4) substrate texture, and (5) olher si/e factors, such as grazing, to assess their effects on seedling
recruitment and aurvival (see Table 2).

Task 3: Document study site hydrology, Recording staff gauges will be established at each site
to monitor stream stage to develop stage-topography relationships. Differences between surface and
ground w~ter elevations will be documented using data from ground wells.

Task 4: Predict seedling establistnnent zones using the recruitment box model. Zones of
seedling establishment at the study sites will be predicted using the model to integrate known water
surface elevation levels and seed release timing (Phase H, Task 1), the detailed study site topography and
hydrologic data (Tasks 2 and 3), and documented species tolerances to water table declines (Table 1).
The predicted establishment zones will be mapped as a GIS layer for each study site.

Task 5: Test the model’s predictions and analyze other factors affecting seedling
establishment and survival. Post-flood data will be collocted at transects and study plots and compared
to data collected during Task 2. These data will be used to test model predictions (see Table 2).

Task 6: Develop resource management recommendations. The Project Team will use the
model to prioritize sites for protection and restoration, m~d to evaluate restoration options for the 3 most
promising study sites tt~ determine which scenarios would maximize establishment of native riparian
species (e.g., cottonwood and willow). A synthesis report will be produced at the end of Phase

Task 7; Project Management. This task will include contract preparation and management,
budget management and aecounting, and preparation of quarterly reports.

PHASE IIl: APPLY THE MODEL TO PRIORITIZE RESTORATION SITES AND STRATEGIES WITHIN A
LARGE-SCALE RI~ER CORRIDOR RESTORATION PEAN.
For Pha~e HL the P~’oject Team will seek funding to apply the ’recruitment box’ model to the entire
Merced River corridor from Crocker Huffman Dam (RM 52) to the San Joaqnin River confluence (RM
0). The purpose of this phase is to facilitate restoration site prioritization and evaluation within the entire
river corridor using a predictive model. The model will be a particularly valuable tool in heavily altered
systems such as the Mereed River, where few or no reference sites with unaltered natural riparian
processes exist. Using field methods refined in Phase ti coupled with rei-i~ote sensing, the Project Team
wit document the channel and floodplain topography, develop a hydrologic model, and map inundation
zones at various flow~. Corridor-scale topographical mapping methods and hyda’ologic modeling will
enable prediction of vegetation ’establishment zones’ under different management acenarios. The
corridor modeling and resulting GIS and anzdyses will be developed as a component of the CALFED-
funded Merecd River Corridor Restoration Plan in coordination with agencies implementing restoration
pl"ojects on the Merced River. Our eventual goal is to apply this mechanistic process of restoration
planning throughout the San Joaquin Basin, and if successful, the rest of the Central Valley.

B.    PROJECT LOCATION AND GEOGRAPHIC BOUNDARIES: Model validation sites for Phase 1I will
be established in Stanialans County along the Tt~olumne River from La Grange Dam (RM 52) to the San
Joaquin confloenco (RM 0) and in Merced County along the Memed River from Crocker-Huffman Dam
(RM 52) to the San Joaquin River confluence (RM 0) (Figure 1). The Phase ][I Merced River Corridor
Restoration Plan will focus on the same 52-mile reach of the Merced River.
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Ecological/Biological Benefits

ECOLOGICAL/BIOLOGICAL OBJECTI~S: The objective of this project is to develop a scientifically
tested, mechanistic model of riparian vegetation establishment th~ can be used at the site and river
corridor scales to evaluate long-term restoration potential of riparian ecosystem processes in the San
Joaquln Basin. The model is intended as an implementation tool for federal, st~�, and loc’,d resource
~gencies, non-governmental organizations, and other entities interested in restoration. Funding for
implementation of the restoration options evaluated by the model is not included in this proposal.

Using the moddi to prioritize large-scale restoration implementation efforts will directly benefit
riparian and riverine habitat, instream aqantic habitat, and seasonally inundated floodplain habitat as
well as enhance physicM and biological interactions between these habitats. Restoration projects gltided
by this model will also benefit San 3Oarluin fall-run chinook salmon and steelhead (CALFED priority
species), migratory birds, including Swalnson’s hawk (a CALFED second priority species), and
nanaerous other native species, including several endangered or sensitive species. Because the model
will be based on a mechanistic understanding of physical factors constraining establishment of Central
Valley riparian plant species, the model can be expected to be applicable to riparian restoration within
the gloater San doaquin Basin and Central Valley. Because the model considers the physical processes
structuring riparian habitaL~, large-scale restoration of those processes can be expected to provide
~ustainahle ecosystem benefits far into the future.

Riparian zones provide multiple benetits to instream and terrestrial ecosystems and are widely
recognized as centers of biodiversity and corridors for dispersal of plants and animals in the landscape
(Gregory et al. 1991, Johannson et aL 1996). Riparian forests benefit fish and wildlife by providing leaf
litter to instream food webs, large woody debris and shadiug for fish habitat, and forage and migratory
corridors for wildlife, including threatened and endangered species such as the yellow-billed cuckoo,
Swainson’s hawk, and riparian brash rabbit. Physical eft~cts of ripzriun processes include regulating
instream temperatures, filtering nutrients and.,%~icultura] chemicals from runoff and the groundwater
zone, stabilizing bardcs, attennating peak flows by increasing floodplain roughness and slowing runoff,
and providing cooler, more humid, and less windy mlcroclimates (ERPP vol I, p. 147, 1999; Naiman and
Descamps 1997; Mitsch and Gosselink 1993; Malanson 1993).

The 1999 ERPP states that "many wildlife species, including several species listed as threatened
or endangered under the State and federal Endangered Species Acts (ESA) and sevelal special-status
plant species in the Central Valley, depend on or are closely associated with riparian
habitats....Impreving low- to moderate-quality SPA habitat will benefit juvenile chinook salmon and
steelhead by improving shade, cover, and food," and "’ Limitations on land suitable or available for
restoration will require establishing priorities, with efforts directed at acquiring high-priority, low-cost
sites first" (ERPP vdl I!, p. 439). This prc~ject is designed specifically ~.~ an evahiation tool for
prioritizing riparian sites and implementing restoration actions.

LINKAGES:
Linkage to Past, Current, and Future CALFED Projects - Since 1986, Prqiect Teana members have
conducted numerous biological, geonmrphie and hydi~logic analyses on the Tuolurtme and Merced
rivers. In addition, the Project Team has developed corridor-long Geographic Information Systems (GIS)
for both the Tuolunale mad Meiced for other projects; these GIS will be used extensively for the riparian
modeling work.

All phases of this project will be coordinated widi the ongoing Merced River Con’idor
Restoration Plan pr~iect, jointly conducted by Stillwater Sciences and Morned County, and partially
funded in 1998 by CALFED and the U.S. Fish and Wildlife Service’s Anadromous Fisheries Restoration
Plan (AFRP). The restormion plan’s vegetation mapping and geomorphie analysis will assist the
development and validation of the mechanistic riparian model, and the model in return will provide

6 16 April i999
I --01 5402

I-0"I 5402



A M~chantstic Approach to Riparian Re~to~atton In the San Joaquln Basin

information for prioritizing restoration sites and strategies.
We are also coordinating with the Natural Heritage h~sti~ute and The Nature Conservancy in a

1999 CALFED proposal to develop ecologically-based hydrologic models and water management
strategies. Stillwater Sciences is part of the project team on that proposal. That project will provide the
lsrger ecosystem t~’anaework for the riparian processes considered in this proposal. Testing the
recraltment box model will, in ram, provide data on flow scenarios beneficial to riparian zones.

The Phase 1I model validation effort will also be coordinated with the Cosurnnes Science
Consortium’s ongoing riparian research on the Cosumnes River, which is the only undammed river in
the San Joaquin Basin. The goal of this coordination effort is to understand how the physical processes
in more natural systems may constr~gm vegetation establishment in different ways than in more highly
impaired systems such as the Tuolumne and Merced. Coordination efforts will encompass study site
selection, sample designs, mapping methods, data analysis and model validation.

Linkage to ERPP Goals and Objectives - This project addresses a need for ecologically-based
hydrologic models and water management strategies jbr habitat restor~tion, identified as a Focused
Action in the 1999 CALFED Proposal Solicitation Package (p. 19). The ERPP vision for the East San
Joaquin Basin Management Zone includes "’restoring and protecting a self-sustaining stream meander
conSdor and an associated diverse riparian community that provides shade, nutrients, and woody debris
to the rivers, as well as habitat for plants and wildlife communities." (ERPP vol. II, p. 417). In addition,
the vision for each of the Stanislans, Tuolumne and Merced Ecological Management Units is "to
improve habitat for fall mn chinook salmon, late-fall-run chinook salmon, steelhezd, riparian vegetztion,
and wildlife resources" mad "restoring important ecological functions and processes that will improve
habitat for fall-run chinook salmon, late fall run chinook salmon, steelhead, native amphibious asad
reptiles, riparian vegetation and wildlife resources" (ERPP vol. 11, p. 418-422). Important measures
identified by the ERPP to achieve this vision include restoring Central Valley streamflows and natural
floodplain and flood processes (ERPP vol. 1I, p. 423-424).

The model developed in Phases I and II will be used in Phase I]/to evaluate riparian restoration
potential along a 52-mile reach of the Merced River, as well as at the specific study sites used in Phase
ft. Restoration options that the model will consider include site-specific measures such as floodplain
reconstruction and levee setbacks, and river-wide processes, including flow regimes that will result in
reestablishment of a functioning rip~-ian zone ecosystem. Components of a functional system identified
in the ERPP that will be specifically addressed by the model include (ERPP vol. I, pp. 29-32):

functional channel andfloodphdn configuration - The modeling effort will develop target
floodplain and channel geommphic surface dimensions and identify and priofitize reaches
where floodplain reconstruction and/or levee setbacks will be necessarz¢ to establish serf-
sustaining stands of riparian vegetation.
riparian and floodplain habitats - Application of the model in Phases fl and I!I will
identify riparian and floodplain habitat preservation and restoration priorities and flow
scenarios that woold maximize establishment of self-sustaining riparian forests.

Specific ERPP targets in the San Joaquin and East San Joaquin Basin Management Zones that would be
addressed by this project include 03RPP vol. II, pp 400401, 437,439):

restore floodplain river interactions in the San Joaquin River between Vernalis and the
mo~tth of the Merced River

¯ restore 50 stream miles of diverse, self-sustaining riparian community
re~tore and improve opportunities for rivers to inu~date their flooplain on a seasonal
basis
provide conditions for riparian vegetation growth along sections of rivers in the East San
Joaquin Basin Ecological Management Zone
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Cenu’al Valley Habitat Joint Ventures goals for the San Joaquin Valley, encompassing the East San
Joaquin Basin Management Zone and cited in the ERPP include (ERPP vol, ]I, p. 439):

protect 52,500 acres of existing wetland in perpetuity through fee acquisition or
conservation easements
restore and protect in perpetuity 20,000 acres of former wetlands
enhance 120,300 acres of existing wetlands

Linkage to AFB.P Goals and Objectives The project will address the following action and evaluation
items for the mainstem San Joaquin River and its Uibutaries (Stanislaus. Tuolumne, and Merced)
identified in the Revised Draft Restoration Plan for the Anadromous Fish Restorztion Program: (1)
i mpt-ove watershed management to restore and protect instream and riparian habitat (Action Item, all
rivers) and (2) Identify and implement actions to provide suitable wate~ temperatures for all life stages of
chinook salmon, consistent with efforts to maintain adequate flows to pro-vide fish habitat (Evaluation
Item, all rivers),

Littkages to the San .loaquin River Management Program (S.IRMP) - Our proposed project addresse~ the
following recommended projects, studies, and acquisitions identified in the 1995 San Joaquin River
Management Plan: riparian corridor restoration and dual-purpose floodway proposal (Projects); instream
flow/riparian corridor relationship and shaded riverine aquatic habitat inventory (Studies); mad riparian
h,abitat acquisition (Acquisitions).

SYSTEM-WII)E ]~IZOSYSTEM ]~ENEFITSI Development and applicataon of the mechal~istic riparian
restoration model and subsequent implementation of restoration projects evaluated by the model wil.l
provide ecosystem benefits throughout the San Joaquin Basin. These benefits in combination with
terrestrial and vernal pool conservation efforts underway by the East Memed RCD as well as large-scale
restoration efforts currently underway in the Tuolumne River (by the CDFG. N~zional Resources
Conservation Service. and Tuolumne River TAC), on the Stanislaus River (by the CDFG and USFWS),
and on the Merced River (by the CDFG and CDWR) will provide a substantial opportunity to improve
riparian habitat and general ecological conditions in the San Joaquin Basin.

COMPATIBILITY WITH NON-ECOSYSTEM OBJECTIVES: The proposed project does not conflict with
CALFED’s non-ecosystem objectives. It is expected to be compatible with all other CALFED objectives
including water quality, water supply reliability, levee system integrity, and other CALFED Programs
including Water Use Efficiency, Water Transfers and Watershed Management.
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Technical Feasib|lity and Timing

Many studies have ~ttempted tu correlate vegetation establishment palterns to landscape elements in
order to develop priorifization schemes for riparian forest restoration (Olson and Harris 1997, O’Neill et
ah 1997, Toner and Keddy 1997). These modols typically rely’ on observ-ed spatial relationships (which
often are legacies of past conditions and events) rather than evaluation of d~e fundamental physical and
hhiloglcal processes governing riparian stand development: such models, therefore, have only limited
ability to predict future vegetation patterns based on current or expected future conditions end processes.
In contrast, the proposed project will take a more mechanistic approach involving identification of the
physical and biological mechanisms affecting establishment of riparian vegetation, in particular Fremont
cottonwood and willow communities in the San Joaquin Basin, in order to identify the most successful
and cost effective strategies and sites for riparian protection and restoration. This mechanistic approach
has been successfully applied by the Project Team’s Scientific Advisors (Mahaney and Rood) on the
Truckee River in California, the Snake River in Idaho, and the Oldman and St. Mary’s rivers in Alberta.
The proposed project would adapt, or calibrate, this well-tested appronch for application to the
ecological conditions and processes affecting San Joaquin Basin riparian systems. This would be the first
test ol this approach in California west of the Sierra Nevada.

Coordination with the Tuolumne River Technical Advisory Committee, Merced River TAC, and
local landowners throughout Phases I and H of the project is intended to identify and address public,
stakeholder, and agency concerns early in the project process and foster a public and stakeholder interest
in this mechanistic approach to effective prioritization of po~:ntial restoration sites and evaluation of
alternative strategies for site specific restoration. Recognizing and addressing public and stakeholder
issues and concerns early in the process will help to ensure implement~bility of restoration
recommendations.

The timing of this project depends on the seasonality of flows and seed release. Approval of
ftmding during the CALFED funding cycle in May would allow the Project Team to mobilize in time for
study site establishment in 1999, rather then having to wait a full year if thnding is not approved until the
fall 1999 cycle. E~rly funding is also important for maximizing the cost efficiancies possible if the
Project Team can couple some of the proposed field work with its vegetation mapping and geomotphic
assessment field work already scheduled for summer t999 and funded under the Menaced River Corridor
Restoration Plan (Phase/1, which was funded in 1998 by CALFED). The proposed project is specifically
designed to be coordinated with ongoing and planned restoration activities in the Merced River corridor
and other efforts underway on the Tuolu~rme River. Coordination with local laudowners will be
facilitated by the existing Merced River Stakeholder Group and the Merced River and Tualumno River
TACs, which will help the Pruj cot Team streamline the process of obtaining permission from local
landowners for access Io potential study sites during the 1999 field season.

No CEQA/NEPA or other environmental compliance documents m-e required for the completion
of Phase fiI of this project. All permits would be acquired and NEPAiCEQA processes would be
completed during restoration project implementation. Project irnplelnentation is not included in this
proposal.
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A Me~ani~ti~ Approach to RI/~ertan Re.oration in the San 2~aquin ~asin

Monitoring and Data Collection Methodology

BIOLOGICAL/ECOLOGICAL OBJECTIVES
The primary biological/ecological objective is to develop and test a mechanistic ’recruitment

box’ model of rip~rian plant establishment that will be calibrated specifically to the San Joaquin Basin.
The model considers plant physiological processes and basic hydrological conditions necessary for
seedling germination and establishment; the ’reclxtitment box’ represents the window of optimal
conditions in space (bank elevation with respect to river stage) and time (perind of seed release and
viability) (Figure 2). After cottonwoods and willows germinate, their roots grow to maintain contact with
the water table, which recedes after spring floods. Zones of successful establishmant are constrained on
their upper edge by a too-rapidly declining water table, and on the lower edge by scour and inundation.
Numerous laboratory and field studies document seedling survival thresholds under various rates of
daily water table declines (T~ble 1). The recruitment box model integrates these thresholds with a
detailed analysis of a site’s hydrology to predict zones of potential germination given a specific flow
regime (Figurers 2 and 3). If the water table recedes too quickly, seedlings do not establish. These zones
also narst occur during the period of seed release anti viability to promote suecessf~l germination and
establishment. Seed release timthg is l~aeasured in the field, and is integrated into the predictions of
successful seedling establishment. The rock,aliment box model has been tested and validated on alluvial
rivers with similar riparian species in the Crrcat Plains (Rood and Mahoney, submitted), southwest
(Shafroth etal. 1998), and the east slope of California’s Sierra Nevada (Gourley etal. 1997). This will be
the first test of this approach in the Central Valley.

Pr|ONITORING PARAMETERS AND DATA COLLECTION APPROACHES

Testing the ’recruitment box’ conceptual framework requires the following: observing seed
release timing (Figures 3 and 4), constructing a topographic and hydrologic model of river stage decline
at each study site, predicting seedling establishment zones at specific flow regimes, and documenting
where seedlings actually establish ~ter spring floodwaters recede. The Project Team will sample and
evaluate additional data on factors affecting seedling recruitment and survival that are not integrated into
the model. Sampling protocols are desc~Sbed in Table 2.

The Pro)ect Teana will conduct all data collection, evaluation, and nmnagemcnt in accordance
with CALFED’s Comprehensive Monitoring, Assessment and Research Program (CMARP). !n addition,
the Project Team will coordinate sampling designs and data collection with the Cosumnes Science
Consortium, to test the ’recmiWaent box’ model using data from its Cosumnes River study sites. This
validation effort on an undammed river system will enable the Project Team to analyze how the effects
of river regulation affect seedling establishment and survival processes.

DATA ]~VALUA TION APPROACH

After conducting the various analyses listed in Table 2, lhe Project Team will use the model to
compare cottonwood and willow regeneration between riparian sites under specific flow regimes, and
conversely predict the flow scenarios that are necessary to maximize regeneration at specific sites.
Sampling protocols used will be designed to maximize statistical power, and, to provide a true test of the
model, the model validation will use dala sequestered from the original calibration efforts.

QualiryAssurance and Control: Field data will be manually recorded, copied, and stored in a
secure location. All field data will be entered into a database or abrafar electronic format, checked by
independent reviewer, corrected, and re-checked by other independeut reviewers. This process will
continue until no errors are identified by the reviewer. The master database flies will be archived, and
staff will perform all queries and data analyses on copy files. Task metadata (type, source, notes) aud all
reviews and verifications will be recorded. Stillwater Sciences will retain this intbrmation and electronic
and hard copies of the field data and notes for a period of three 5,ears uptm prnjeot completion.
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Local Involvement

Letters notifying the Merced and Tuolumne County Planning Departments and Boards of Supervisors
about this proposed project are attached.

The Project Team will collaborate with the Tuolumne River Technical Advisory Committee,
which includes representatives from USFWS, CDFG, Tuoltunne and Modesto Lrrigation Districts,
NRCS, Tuolumne River Preservation Trust, Friends of the Tuolnmne, and the City and County of San
Francisco, as well as the Merced River Technical Advisory Committee and local landowners. All phases
of this project will be coordinated with the ougoing Merced River Corridor Restoration Plan project,
jointly conducted by StJllwater Sciences and Merced County, and partially funded in 1998 by CALFED
and the U.S. Fish and Wildlife Service’s Anadromous Fisheries Restoration Plan (AFRP). The Phase ~
model validation effort will also be coordinated with the Cosumnes Science Consortium’s ongoing
riparian research on the Cosumnes River.

The Project Team has met with the U.S. Fish and Wildlife Service’s Anedromous Fisheries
Restoration Program (AFI~P), which has expressed interest in the proposed project z~s a tool for
prioritizing and evaluating the potential of riparian sites for restoration. Currently the AFRP is
considering acquisition of properties for restoration of riparian and shaded thstrear0 habitat. Stillwater
Sciences will apply to the ARFP to fund Phase I of this proposal.

During Phases I and n of the project, the Project Team will coordinate with the Tuolumne River
Technical Advisory Committee thl~ough its Science Subcommittee meetings. The subcommittee has been
contacted ~uad has agreed to 1-e~fiew study plans and informally advise the Project Team on site selection,
study design, and data collection issues. We plan to request the same advisory role of the Mel’ced River
Technical Advisory Committee as it develops. Local landowners will be contacted from county title
records to request permission for site access. This communication will be coordinated as a component of
the public coordination process already underway for the CALFED-funded Merced River restoration
planning project, which Stillwater and Merced Count3’ are jointly leading.

The Project Team has contacted the Cosurrmes Science Consortium to coordinate study design,
data collection, and analysis on its Cosumnes River riparian research. Ongoing coordination will occur
through data exchange and mutual study plan review, informal meetings, and field visits.

The Project Team will collaborate the Tuolurane River Technical Advisory Committee, as well
as the Merced River Technical Advisory Committee, the U.S. Fish and Wildlife Service’s Anadromous
Fisheries Rcsteration Program (AFRP), landowncrs, and other interested parties to ensure that all
potential third-party impacts are identified and avoided.
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BUDGET: The estimated total cost of Phases 1 and II of lhe project is $223,666. The project budget is
provided in Table 3. The quarterly budget i~ provided in Table 4.

Stillwater Sciences’ overhead costs include costs associated with general office requirements
(e.g., rent; computer hardware, software, and usage; corporale insurance; field and laboratory equipment;
utilities, furniture, and supplies) as well as unbillzble labor of support staff. We compute our direct costs
and overhead based on our hourly billing rates as l’ollows: direct salary, 33%; benefits, 7%; overhead,
60%.

SClmDULE: The project schedule indicating milestones and anticipated start and completion dates is
shown in Figure 5. Anticipated time to complete Phases I and lI is 26 months.

Payment shall be in arrears on a monthly basis. Stillwater Sciences will invoice on a monthly
basis, according to percentage of work completed by task.
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Cost-Sharing

Stillwater Sciences has applied to the U.S. Fish and WildJife Set’vice’s Anadromous Fisheries
Restoration Plan (AFRP) to fund Phase I of the project.

Significant cost-sharing is incorporated into this proposal because it builds directly upon past and
ongoing projects conducted by Project Team members on the Tuolumne and Merccd rivers, including
the Merced River Corridor Restoration Plan, portions of" which were funded by CALFED and AFRP in
1998. For example, this proposal will build on, mid complement, the riparian vegetation GIS mapping
(for 55 miles of ~he Merced River corrid.o0 and field assessment of geomolphic factors and riparian
vegetation composition and stand viability that ale currently funded ($58,000) and scheduled for 1999 as
part of the Merced River ConSdor Restoration Plan project.
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A ~#echanisti¢ A~proac~ to Riffian Restoration in the ~n Joaquin Basin

Applicant Qualifications

PROJEtTI" TEAM STRUC’rUnE: The Project Team consists of Stillwater Sciences and a Scientific
Advisory Team. Stillwater Sciences will develop and test the riparian model, while the Scientific
Advisory Team will provide technical input on model design, data analysis, and testing. Stillwater
Sciences will be the CALFED contractee and project 33aanagcr and will b~ responsible for payments,
repo~ting, and accounting.

The project management team will be Bruce OrL John Stella, and Jannifer Viek of Sti~lwater
Sciences. They will be sopported by Stillwatcr’s techinc~J staff, all of whom have extensive experience
in thc San Joaqnin Basin. Projects completed or underway by team members include a tee-year ~nalysis
of chinook salmon population dynamics and factors limiting production in the Tuohimne River’,
assessment of geomorphic conditions in the Merced River; and monitoring and evolution of
implemented restoration projects on the Tnolumne, Stanislans, and Merced rivers.

STrLLWATER SCIENCES: Sti]lwater Sciences is a firm of biological, ecological, and geological scientists.
The company speciafizes in developing new scientific approaches and technologies tbr proh]em-solviug
in aquatic, riparian, and terrestrial systems and has extensive in-house expertise in GIS ~pplications to
environmental analyses. Its members have extensive experience in freshwater ecology, fisheries and
wildlJ.fe biology, riparian and wetland ecology, entomology, botany, and hillslope and fluvial
geomorphology. Recent projects include inrpact assessment mad restoration of rivers affected by
hydroelectric dams, timber harvest, and irrigation in California and the Pacific Northwest. (Descriptions
of representalive projecl~ are provided in Appendix B, and resumes of" team leaders and staff are
provided in Appendix C.)
Bruce Orr, Senior Ecologist and Project Director: Dr. Orr has 20 years of experience in aquatic and
terrestrial ecology of California and the western U.S. Dr. Orr has been involved in a variety of ~tudies on
the lower Tuolumne River that investigate the impacts of summer flows on the abundance and diversity
of aquatic invertebrates ~nd fish. Dr. Orr has managed many complex interdisciplinary projects
involving ecological research and natural resource management planning.
John Stella, Riparian Ecologist and Project Manager: Mr. Stella has managed stre0an restoration
projects for several nm~thern California agencies. Mr. Stella has an extensive understanding of riparian
plant physiology and community ecology, and the gcomorphologic, hydrologic, and nutrient dynaiEic
processes that occur in riporian zones. His areas of technical expertise include vegetation community
classification and mapping; plant t~xonomy; physiological and community ecology; and stream channel
analysis and restoration. He is currently the deputy project manager for the Marced River Corridor
Restor~|ion Plan, funded by AFRP and CALFED.
Jennifer Yick, Ecologisl/Geomorphologist and Deputy Project Manager: Ms, Vick has conducted
geomorphic and hydrologic: analyses on the Merced, Tuolnrane, and Stanislaus rivers. He completed an
extensive analysis of geomorphic trends in the Merced River, inclnd.ing assessment of the hydiologic and
geomorphic impacts of dams and instream and floodplain mining. This work involved extensive
coordination with state and local agencies, Merced Ircigation District, and local landowners. Ms. vick is
also experienced in project planning and management and has worked on restoration plans for several
Calffornia streams and rive~s. She is currently project manager for the Merced River Corridor
Restoration Plan.
Yantao Cui, Civil Engineer: Dr. Cui h~ extensive experience in modeling sediment dynamics in
regulated rivers. His applied research projects have involved investigation of river bank erosion, effects
of gravel extraction ou fluvi~d gcomorphic processes, and the downstream impacts of reservoir
management.
Frank Ligon, Senior Aquatic Ecologist/Geomorphologist: Mr. Ligon SlreCializes in investigations of
the role of fluvial processes and morphology in the ecology of stream fish, invertebrates, and plant
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communities.
Peter Baker, 5lathematieal Biologist: Dr. Baker applies mathematics and statistics to aquatic ecology,
particularly with the chinook salmon populations of Central California.
Douglas Allen, Geographic Information Systems Specialist and Geomorphologist: Mr. Allan
specializes in hillslope and fluvial geomorphology, digital terrain modeling, remote sensing, and GIS.
Mr. Allen is currently working with Dr. William Dietrich and Stillwater Sciences as a GIS specialist and
geomorphologist to develop state-of-the-art techniques for watershed analysis.
Rafael Real de Asua, Geographic Information Systems Specialist and Image Processing Analyst:
Mr, Real dc Asua leads Stillwater’s GIS team, using the ESRI ARC/INFO, ArcView, ERDAS, and
IntergraplffMicrostation software systems. Mr. Real de Asua designs and codes programs to automate
GIS processes on the ARCflNFO platform for projects involving land use impacts, forest health,
fisheries, anri groundwater pollution.

SCIENTIFIC ADVISORY TEAM

The Scientific Advisory Team consists of internationally recoguiecd experts in the fields of ripariml
ecology, plant physiology, hydrology, geomorphology, aquatic ecology, and statistics. Scientific advisors
have conducted riparian research projects similar to this proposal on the Truckee River az~d Dry Creek,
CA, the Snake River, 113, and the Oldman and St. Mary’s Rivers, Alberta. (CVs for tile Sciantific
Advisory Team are provided in Appendix D.)
Stewart Rood, Plant Physiologist: Professor Stewart Rood of Ihe University of Lt:thbridge, Alberta,
investigates riparian processes with interests in hydrology, fluvi~d geomorphdiogy, and especially plant
ecophysiology. His work has sought to define the environmenta.1 conditions essential for the recruitment
and survival of riparian plants, and has focused on the impacts of damming and flow regulation on
riparim~ cottonwoods and willows. Dr. Rood supervises an active research group that collaborates with
agencies including the US Army Corps of Engineers, US Geological Survey, US Fish and Wildlife
Sei~fce, m~d Alberta Environmental Protection; private industries aneh as Idaho Power Corp.; and
numerous private consultants and conservation groups such as The Nature Conservancy.
John Mahoney, Riparian Ecologist: Dr. Mahoney of Alberta Envhonmental Protection developed the
hydrological mcruinnent model for riparian cottonwoods used in the current proposal. The model was
accepted by Alberta Envh’onmental Protection in 1994 to guide operations of the Oldman River Dam
Project in southwestern Alberta, Canada, and has been used on a real-time basis under the direction of
Dr. Mahcoey ever since. Currently Dr. Mahoney is using the model to incorporate riparian plant
requiremenls into instream flow datenninations on several rivers, which has led to the refinement of
operating rule curves at other water management facilities in southern Alberta.
Joe McBride, Community Ecologist: Dr. McBride is a Professor in the Forest Science Division,
Department of Environmental Science, Policy, and Managemeut, at the University of California,
Berkeley. He investigates Ihe influence of land use on patterns of forest succession, particularly the
inIluence of stream flow regulation tm riparian woodland succession. He has also conducted research on
ecophysiological tolerances of woody riparian species.
William Dietrich, Flu’~ial Geomorphologist: Dr. Dietrich is a Professor in the Department of Geology
and Geophysics at the University of California, Berkeley. His research group develops models linking
hillslope ant] fluvial geomorphic processes to aquatic and riparian habitat characleristics. Dr. Dietrich is
particularly interested in applying geomorphic research to land use problems involving dams, mines, and
timber harvesting.
Mary Power, Aquatic Ecologist: Dr. Power is a Professor in the Department of Integrative Biology,
University of California, Berkeley. Her research includes nutrient and energy cycling in aquatic systems
and the effects of humma disturbance on aquatic and riparian communities.
Terence Speed, Statistician: Dr: Speed is a Professor in the Department of Statigtics at the University
of California, Berkeley. His work involves statistical design and analysis of environmental data.
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Compliance with Standard Terms and Conditions

The applicants have revie~vcd and are able to comply with lhe terms and conditions set forth in
Attachment D and E o1" the Proposal Solicitation Packagc. Additional forms rcquired lbr submittal with
this proposal arc provided in Appendix E.
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Figure 1. Study Area
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Figure 3. Gelieral conceptual framewolk for application of the rect-tfitment box model.
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Table 1. Maximum survivable water table declines during germination and establishment life
stages for riparian plant species (from published and unpublished sources).

Fremont cottonwood 2.5 - 4 recommended ramping tale for Atrdin and Rood (uapublished data)

2.5 field study, arfificiai Mahone,~ and Rood 1998

< 3 artilicial Segelquist et al. 1993

2.5 field stud~ Gourley et al. 1997;

U. S. Army Corps of Engineers 1995

,~ill~w (Salix ;pp.) 1.5 - 2.5 recommended ramping rate for A~lin and Rood (unpublished data)

willow spp. <3 - 6 arlificial McBride et al. 1989
(S. extgua and S. laevtgara)

wiltow IS. exigua) < ~ field gtud,. Rood and Mahoney (unpublished)

willow g. e_vigua) 2.5 field study Gotwleyet al. 1997;

mulefa~ (Baccharls salic~folia) I 3.3 I field gmd~’ Shafroth el al. 1998
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Table 2. Methods and approach for Phase II study site cvaluation.

HYPOTHESIS: Task 1: Document ri~n species seed releasepai~erns, A geographic range
of sites is necessary

Seedling recruitment I. 1 Observe and document sccd release timing (~6 locations total at a Plot seed phenoIo~, lbr each species and to captarc seed
is controlled by geographic range of ~ites; biweekly sampling) colapare variation within and among release timing
interactions beim’een species, variabdity due to
tinting of seed

microclimate.
dispersal, water table elevation, and
fluctuations, and latitude.
s~our that can be
predicted with the Task2: Surveyandmapsitetopography;documentinffialcomlitions. See Figore 3.
use of a mechanistic Detailed hydrologic,
modal (Ta.~ks 1-6 2.1 Integrate USGS floodplain data into existing Tuolumne at~d Merced topographic, and

input data, QA/QC data



~OTHIgSI~ : : : MONITORING p~RA~ERS AND DATA COLLISION :’ , DATA EWtLUATION APPROAC

HYPOTHF.SIS: Task3: Document study Mte hydrau~-s.

model (T~ 1~ ~ctions or maps)

pre~ctive modal). Task 5: Test m~el~red~ns. Scc Figure 4 for

¯ establish ~d s~aple longer te~ mortality pl~ts (quanti~ s~ling maj~ enviromen~l factors such as periods

¯ data input, QM~ data Test model’s predictians f~r t~ Cosu~nes

6. I Prioritizc study sites for resl~alion Quantil~ pr~ic~ area of regenera6on

quantify flow simulation effects ~n seedling r~rui~nent



Tahle 3. Project Budget
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Stillwater Ecosystem, Watershed & Riverine Sciences
2532 Durant Avenue Suite 201

Berkeley, CA 94704
Phone (510) 848-8098 Fax (510) 848-8398

April 12, 1999

Robert E. Smith
Director
Merced County Planning and
Community Development Department
2222 M Street
Meg’ed, California 95340

Dear Mr. Sinith:

This letter is to inform you that Sti0water Sciences is submitting a proposal this month for the 1999
CALFED funding cycle to develop a quantitative, predictive model for riparian forest restoration in the
San .roaqui~ Basin that will allow local, state and federal agencies to evaluate and prior~tize restoration
sites and strategies. As you ka~ow, the riparian forests th the Central Valley have declined ’for many years
as a result of land use and water regulation, and are impaired in their ability to provide habitat for fish and
wildhfe and benefit humans. In a phased project, we propose to develop a conceptual model of how
physical factors such as floodplain topography and river flow affect the establishment of fipatnan plants.
We will test this model at stody sites on the Merced and Tuolumne rivers. The project will L-e coordhmted
with Ihe on-going Merced Raver Corridor Restoration Plan to maximize both projects’ efficiency and
benefit the development and implementation of the restoration plan. This pa~posal is being informally
coo~inated with the AFRP, the California Deparl~nent of Fish and Game, the Turlock and Modesto
Irrigation Districts, a~d the Tuolumne River Technical Advisory Committee. It is our intention to also
coordinate with the Mereed River Technical Advisory Committee as it develops. We will not require any
additional work from County staff to implement the project.

Please feel free to contact me at (510) 848-8098 to discuss this further. Thank you very much.

Sincerely,

John Stella
Riparian Ecologist

cc: Supervisor Deidre Kelsey, Merced County Board of Supervisors
l)esmond Johnston, Merced County planning and Community Development Deparlment
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Stillwater Ecosysl~m, Watershed & Riverine Sciences
2532 Durant Avenue Suite 201

Berkeley, CA 94704
Phone (510) 848-8098 Fax (510) 848-8398

April 14, 1999

Supervisor Deidre Kelsey
Merced County Board of Supervisors
2222 M Street
Merced, California 95340

Dear Supervisor Kclsey:

This letter is to inform you that Stillwater Sciences is submitting a proposal this month for the
1999 CALFED funding cycle to develop a quantitative, predictive model for riparian forest
restoration in the San Joaquin Basin that will allow local, state and federal agencies to evaluate
and prioritize restoration sites and strategies. As you know, the riparian forests in the Central
Valley have declined for many years as a result of land use and water regulation, and are
~mpalrexl in their ability to provide habitat for fish and wildlife and benefit humans. In a phased
project, we propose to develop a conceptual modeI of how physical factors such as floodplain
topography and river flow affect the establishment of riparian plants. We will test this model at
sludy sites on the Merced and Tuolumne rivers. The project will be coordinated with the on-
going Merced River Corridor Restoration Plan to maximize both projects’ efficiency and benefit
tbe development and implementation of the restoration plan. This proposal is being informally
coordinated with the AFRP, the California Department of Fish and Game, the Turlock and
Modesto lnigation Districts, and the Tuolumne River Technical Advisory Committee. It is our
intention to also coordinate with the Memed River Technical Advisory Committee as it develops.
We will not require any additional work from County staff to implement the project.

Please feel free to contact me at (510) 848-8098 to discuss this further. Thank you very much.

Sincerely,

John Ste!la
Riparian EcoLogist

cc: Desmond Johnston, Merced County Planning and Community Development Department
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Stillwater Ecosystem, Watershed & Riverine Sciences
2532 Durant Avenue Suite 201

Berkeley, CA 94704
Phone (5107 848-8098 Fax (510) 848-8398

April 15, 1999

Mr. Reagan M. Wilson
Clerk of the Stenislaus County Board of Supervisors
1 I00 H. Street
Modest, California 95354

Dear Mr. Wilson:

Sdllwater Sciences is a small finn specializing in watershed and fiver corridor assessment, restoration and
management. Our staffhas been working in the San ]oaquin Bgsin on the Tuolumne and Merced Rivers
for several years and has been instrumental in the completion of the restoration strategy for the Tuolumne
River Corridor.

This letter is to inform you that Stillwater Sciences is submitting a proposal this month for the 1999
CALFED fimding cycle to develop a quantilative, predictive model for riparian forest restoration in the
San Joaquin Basin that will allow local, state and federal agencies to evaluate and priofitize restoration
sites and strategies. As you know, the riparian forests in the Central Valley have decline~J for many years
as a result of land use and water reguIation, and are impaired in their ability to provide habitat for fish and
wildlife and benefit humans. In a phased project, we propose to develop a conceptual model of how
physical factors such as floodplain topography and river flow affect the establishment of riparian plants.
We will test this model at ~tudy sites on the Merced and Tuolumne rivers. This proposal is being
informally coordinated with the the Tuolumne River Technical Advisory Committee, the AFRP, the
California Departroent of Fish and Game, and the Turloek and Modesto Irrigation Districts. We will not
require any work from County staff to implement the project.

Please feel free to contact me at (510) 848-8098 to discuss this further. Th~nk you very much.

Sincerely,

Riparian Ecologist

co: Mr. Gordon Dewers, Department of Environmental Resources
Mr. Kirk Ford, Stanislaus County Planning and Community De~elopmant
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Stlllwater Ecosystem, Watershed & Riverine Sciences
2532 Durant Avenue Suite 201

Berkeley, CA 94704
Phone (510) 848-8098 Fax (510) 848-8398

April 15, 1999

Gordon Dewers, Director
Department of Envffonmenta! Resources, Slanislaus Cour~Pfl
3800 Cornucopia Way, Suite C
Modesto, California 95358

Sincerely,

Riparian E~ologlst

cc: Mr. Reagan M. Wilson, Clerk of the Stanislans County Board of Supervisors
Mr. Kirk Ford, Stanislans County Planning and Community Development
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Stillwater Ecosystem, Watershed & Riverine Sciences
2532 Durant Avenue Suite 201

Berkeley, CA 94704
Phone (510) 848-8098 Fax (510) 848-8398

April 15, 1999

Kirk Ford
Environmental Coordinator
Stanislaus County Planning and Community Development
1100 H Street, 2nd Floor
Modesto, California 95354

Dear Mr. Ford;

Stillwater Sciences is a small firm specializing in watershed and river corridor assessment, restoration and
management. Our staff has been working in the San Joaquin Basin on the Tuolumne and Merced Rivers
for several years and has been instrumental in the completion of the restoration strategy for file Tuolumne
River Corridor.

This letter is to inform you that Stillwater Sciences is submitting a proposal this month for the 1999
CALFED funding cycle to develop a quantitative, predictive model for riparian forest restoration in the
San Joaquin Basin that will allow local, state and federal agencies to evaluate and prioritize restoration
sites and strategies. As you know, the riparian forests in the Central Valley have decIined for many years
as a result of [and use and water regulation, and are impaired in their ability to provide habitat for fish and
wildlife and benefit humans. In a phased project, we propose to develop a conceptual model of how
physical factors such as floodplain topography and river flow affect the establishment of riparian plants.
We will test this model at study sites on the Merced and Tuolumne rivers. This proposal is being
informally coordinated with the the Tuolumne River Technical Advisory Committee, the AFRP, the
California Department of Fish and Game, and the Turlock and Modesto Irrigation Districts. We will not
require any work from County staff to implement the project.

Please feel free to contact me at (510) 848-8098 to discuss this further. Thank you very much.

Sincerely,

John Stella
Riparian Ecologist

cc: Mr. Reagan M. Wilson, Clerk of the Stanis[aus County Board of Supervisors
Mr. Gordon Dewers, Di~ctor, Department of Environmental Resources
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A Model for Assessing the Effects of Altered River Flows
on the Recruitment of Riparian Cottonwoods
John M. Mahoney and Stewart B. Rood

Introduction

Riparian cottonwoods (poplars) have but if two or more elements are altered, "
declined along many rivers in western the cumulative effect may become substantial.
North America (Johnson and Haight 1984;
Rood and Mahoney 1990; Sands and Howe The ’ Recruitment Box"
1977). The effects at livestock grazing or
clearing for ag~cultural use or domestic set- The following model considers the basic
tlement have reduced cottonwood abundancehydrological elements that are necessary for
directly. Other factors, such as alteration of the establishment of riparian cottonwood
the hydrological regune, have had an indirectseedlings. Attention is gwen to seedling re-
effect on cottonwood abundance (Stromberg cruitment because it is likely to be a particu-
et aJ. 1991). The indirect factors can prevent larly w.dnerable component of the cotton-
cottonwood forest replenishment by affecting wood forest cycle~ The model does not con-
conditions that are essential for the recrmt÷ sider the effects of precipitation, temperature,
ment of cottonwood seedlings (reviewed in: or other factors that can affect the the success
Rood and Mahoney 1990). of developing seedlJ.ngs; nor does the model

address the conditions necessary for the
River valIsy cottonwoods are phreato- maintenance ol established cottonwoods.

phytic and obtain moisture from the riparian
wirer table. This saturated zone extends The hydrological conditions essential for
more or less horizontally from the river and cottonwood seedlmg success can be defined
fluctuates with the nver stage. Cottonwoods by river stage and time of yem" (Figure 2).
are adapted to natural variations in water The river stage idei~lJfies a zone alang the
table level caused by seasonal fluctuatmns in river bank where cottonwood seedlings can
river flow. survive Seedlings that establish above an

upper elevation limit will not be able to reran-
Figure 1 presents a general hydrograph rain adequate root growth to tap the deep

for a western foothi~s river showing
five hydrological elements that are essential
for cottonwood seedling establishment
and initial survival. Elimination of any of John Mahoney is a Research Ass]s-
these elements will result in the failure of rant in Biology at the University of
seedling establishment. Minor changes to Lethbridge, investigating the effect of
orJy one element may not have a water management programs on
deleterious effect on cottonwood seedlings, downstream ecosystems in Southern

Alberta. He is working on a doctor-
ate jointly at the the University ofThis research was enabled by
Calgary and the University of Leth-a research grant f~om Alberta bridge. Stewart Rood is a ProfessorPublic Works Supply and ser-

vices to S.B. Rood and J.M. of Plant Physiology and Chair of
theDepactmant of Biological SciencesMahoney and supported by a

NSERC Sixategic Grant to S.B. at the Utuver~ity of Lethbndge.
Rood.
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Figure 1. A generalized hydroffraph for a river in [he foothills of Alberta. The
hydrological factors important for cottonwood seed[rag establishment are:
1. peak flows t~ prepare germination sites,
2. Receding flows at time of seed release to ex~se new germination sites,
3. Gradually dedinin~water table to limit seedling drousht stress and prompte root growth,
4. Adequate sumrnerflows to meet high water demands, and
5. Adequate autumn flow to improve plant water balance and over-winter survival
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Figure 2. Model framework including the maximum ~zvlvable rate of water table
decline for cottonwood seedlings in southern Alberta. The annual opportunfly for
successful seedling recruitment is limited to the ’Recruitment Box’. "A" indicates the
period of seed release and viability. "B" indicates the approximate bank elevation for
successful s~,edling establishment.

water table at the end of the growing season.
These seedlings will suffer from drought Water Table Decline
stress and die. A lower bank elevahon limit
can also be identified for seedling survival. A third hydrological component that
Seedlings that establish below this elevation tera~nes initial seedling survival is the
are likely to be scoured away by ice or flood- rate of water table decline. The water table
ing, or may be covered with fresh sediment must drop gradually enough to allow cotton-
the following year. These upper and lower el-wood seedhngs to maintain root contact with
evation limits result in the formation of char- the receding water supply. Greenhouse ex-
acteristic bands of cottonwoods along river perimenls confirm field studies that indicate
banks o,~ the foothills and western prairies that drought stress and drought-induced
(Bradley and Swath 1986). mortality of seedlings accumpanies abrupt

rates of water table decline (Mahoney and
Rood 1991/. A water table dechne of 4 cm perA critical period for cottonwood seedling

establishment occurs annually. This seedingday has been found to be the maximum sur-
establishment period starts with the onset ofvivable by some cottonwood seedlings (Ma-
seed release and continues through the periodhoney and Rood 1991). However, the survivo
of seed release, typically a four to six week able rate of water table decline varies with
period. The seedling establishment period cottonwood species and is iraluenced by the
ends about one week after seed release is texture of the ripari~m substrate (Mahoney
complete, when the small cottonwood seeds and Rood 1992).
lose their viability. Inadequate moisture con-
ditions during this period will result in the Figure 3 igustrates hydrological candi-
failure of seedling establishment for that year.hons that are potentially ideal for cottonwood

seedling establishment. A peak flow precedes
The limits set by upper and lower bank el-seed release to prepare new seed beds. initial

evations and the availability of viable seeds stage decline is fairly rapid, exposing large
define an armual opportunity for cottonwood areas that are moist and barren. The stage de-
seeding establishment~ This opportunity is cline in the latter part of the critical period is
represented as the ’Recruitment Box’ in slow enough that roots of the new seedlings
Figures 2 through 4. are able to maintain contact with the

receding water table.
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establishment is not successful every
year under natural condiiJons. Al-
though the elements that define the
Recruihnent Box are relatively con-
stant, hydrological patterns vary
from year to year, If peak flows
occur early in the season, flows may
taper to low levels before seed release
so that seedlings only germinate at
low bank elevations. These seedlings
are likely to be covered w~th sedi-
ment or scoured away the following
spring. In years where peak flows
are late, seeds gera’unating prior to
peak flows will be washed away by
h~gher flows that same year. Seed-

Figure 3. The relahonsl-ap between a generalized ings that establish following the
hydrograph for southern Alberta and the ’Recrvat- ~eak flow will be at bank eIevations
merit Box’ including the survivable rate ot water too high for root growth to the late
table decline for cottonwood seedlings, summer water table. These seedlings

wflI stiffer drought stress and die
Application of the Model dunng the first summer. Field studies in

southern Alberta indicate that although nu-
Seedling Recruitment merous cottonwood seeds germinate annual-

ly, very few survive the initial sununer (Virgi-
This model may explain why cottonwood rallo et aL 1991). The poor survival of

Figu~re 4. Variations in fiver flows and their relation to the ’Recruitinent Box"
A. Peak flow receding to minimum levels before the onset of seed release,
B. Peak flow receding to minimum levels after seedgerrmnability has ended,
C. Abrupt reduction of river flows durkng the periodof seed germinability,
D. Constant flow regulation during the period of seed germinabitity.
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seedlings suggests that natural flow patternsConclusion
are seldom suitable for cottonwood seed]log
survival in southern Alberta and that new The preceding orodel provides a frame
trees may only estahhsh at Eve or ten year inwork for assessing the effects of existing or
tervals, proposed flow regunes on seedling recruit-

ment of riparian cottonwoods. Recorded or
Artificial Flow Regimes projected flow patterns for a parttcnlar river

reach can be evaluated for the critical period
of seed release to determine whether rwer

The effects of managed over flow patternsstages and rate of decline fall within the rangeon cottonwood seedling establishment may necessary for seedling establishment. In man-also be predicted with this model. Figure 4c aged river systems, identification of ~e(not included m th~s paper) illustrates a situa-
hon where a dam is dosed shortly after peakhydrological elements that fail to meet these

flow causing an abrupt decline in down- ranges may allow river managers to adiust
siream flows (Rood and Heinze-Milne 1988).flow patterns to improve the prospects for the
In this case the rate of water table decline is replenishment of riparian cottonwood forests.

too great for the roots to maintain contact
with the water supply. Seedlings that germi-Literature Cited
hate under these conditions will suffer
drought stress and die. Bradley, C. and D. Smith. 1986. PIains Cot-

tonwood Recruitment and Survival on a
Constant flow conchiions may not affect Prairie Meandering River Floodplain, Milk

seedling survival dttvmg the first year and River, Southern Alberta and Northern
may be favorable to existing trees. However,Montana. Canadian Journal of Botany,
the new seedlings would develop a shallow 64:1433-1442.
root system making the them ’walnersble to
subsequent scouring or flooding. A gradually Jet,son, R.R. and L.T. Height. 1984. Ripen-
declining water table is preferable as it en- an Problems and Initiatives in the American
courages deep root development in new seed-Southwest: A regional perspective, In;
tings (Mahoney and Rood, 1991). Stabilized California i’hpanan Systems. R.E. Warner
flows also permit encroachment of grasses & K.M. Hendricx (eds.). University of
and other vegetation to the river’s edge, fur- Califorraa, Davis. pp: 404-412.
thee limiting the formation of new barren
zones esseni~al for cottonwood Mahoney, JM. and S.B. Rood, 1991. A Device
seedling estabb.shment, for Study~g the Influence of Declining Water

Table on Plant Growth and Survival. Tree
The values applied to each parameter de Physiology, 8:305-314.

fir2ng ~he Recrui~ent Box will vary v~ith the
reach of the river being investigated and ~e Mahoney, J.M. and S.B. Rood, 1992. Response
regional cottonwood phenology. For rivers in of a Hybrid Poplar to Water Table Deoline in
the foothills of southern Alberta, seed releaseDifferent Substrates. Forest Ecology and
normally occurs from/ate May to early July. Management, 54:141-156.
The bank elevation for seedling establishment
is about 0.3 m to 0.8 m above natural ~ini- Rood, S. and S. Heinze-Milne, 1989. Abrupt
mum ~tmmer flows with some variation like-Riparian Forest Decline Following River
ly between rivers. Experimentation in the Demrning in Southern Alberta. Canadian
greenhouse has shown that natural poplar hy-Journal of Botany, 67:1744-1749.
brids can survive a maxtmal rate of water
table decline of about 4 crn day-1 in a gray- Rood, S.B. and J.M. Mahoney, 1990. The Col-
el/sand substrate typical of southern Alberta lapse of Riparian Poplar Forests Downstream
floodplains, from Dams on the Western Prairies: Probable

causes and prospects for n~figation. Environ-
mental Management, 14:451-464.
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Sti#water S~iences

Representative Projects

Merced River Corridor Restoration Plan
Client: Merced County Planmilg and Colmnunity Development Department

The sediment supply, hydrologic regime, and floodplain and channel morphology of the lower Merced
River have been significantly altered by dams and in-channel and floodplain mining, resulting in loss and
degradation of habitat for nati’~e species, particularly clfinook salmon. Despite general recognition of the
degraded condition of the Merced River, no hmg-term restoration strategy has been developed for the
Merced River corridor. With funding from CALFED and the U.S. Fish and Wildlife Service Anadromous
Fish Restoration Prograra, this project will develop a hmg-term, large-scale restoration and monitoring
program that will identify and restore critical geomorphie and ecological processes for the Merced River
from Crocker-Huffman Dam d~wnstream to the confluence with the San Joaqnin River. Such a strategy
will ensure the continuing long-term effectiveness of site-specific restoration projects and provide long-
term benefits to ecosystem processes, riverine habitats, and native species. The project is being
implemented in two pleases: (I) establishing a Merced River Stakeholdei Group and Technical Advisory
Committee (TAC), (I1) analyzing and quantifying carrent in channel, riparian, and floodplain conditions
and processes. The third phase (not yet funded) will synthesize input from flee Stakeholder Group and
TAC (Phase 1) and results of the geornorphic and ecological baseline evaluations (Phase II) to develop a
Merced Rwer corridor restoration and monitoring plan.

Salmon Habitat Enhancement and Watershed Planning on the Tuolumne River
Client: Turlock and Modesto Irrigation Districts

Stillwater Sciences staff designed and supervised a research program on the ecology of chinook sahnon in
the Tuolumne River below New Don Pedro Dam, and developed a cost-effective salmon enhancement
program. The project has included modeling, field research, field testing of naanagement strategies, and
reviewing research conducted under the FERC licensing process. Sfillwater Sciences’ ongoing w~rk
includes developing an index cf spawning gravel quality for chinook salmon based on in situ
measurements of substrate permeability, systematically assessing ~y and juvenile stranding eecurfing
under recently revised flow requirements and ramping rates, and implementing a pilot-level experiment
using innovative marking and analytical metht~s u~ quantify ~molt survival during outmigradon in specific
reaches of the Tuolumne River and the relationship of survival to flow magnitude.

In addition, Stillwater Sciences has provided sapport to the Districts to ensure regulatory compliance with
the National Environmental Policy Act and the California Enviromnentai Quality Act ~tbr construction of
large scale restoration projects in the Tuolumne River and h~s developed strategies for fl~e Districts to
address the proposed listing of the Central valley fall/late fall-ran chinook salm~m ESU under the
Endangerad Species Act.
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North Umpqua River Coopcrativv Watershed Analysis
Client: PacifiCorp

The North Umpqua Hydroelectric Projecl encompasses eight hydroelectric developments owned by
PacifiCorp, which is seeking a new license from the Federal Energy Regulatory Commission to operate the
project. Stillwater Sciences has coeducted a watershed analysis using available and newly collected data to
resolve scientific issues regarding aquatic and terrestrial ecosystems and the impacts of the hydroelectric
project and other land use thsturbances on these systems. Sullwater Sciences has led interagency scientific
subgroups through a collaborative scientific process, and is participating in settlement negotiations
involving policy-makers from state and federal agencies and environmental groups. The Funt has
developed management alternatives that provide for hydroelecuic power generation while addressing

(coastal cutthroat trout, coho salmon, spring-run chinook salmon, and summer- and winter-run steelhead),
three species of trout (rainbow, brown, ned brook), selected atnphibi~ns (e.g., red-legged frog), and
terrestrial wildlife.

An important eomponem of the North Urapqua Cooperative Watershed Analysis has ~een the evaluation
of management options to maintain and[or restore populations of native anadromous fish species. In
particular, Stillwater Sciences has assessed the potential effects on anadron~ous fish species of providing
fish passage at two project dams that currently block fish migrattons in the North Umpqua River basin and
has evaluated fish passage options in comparison to off-site mitigation strategies. This analysis has been
based in part on the use of a reference model describing current and historical physical habitat conditkms
and carrying capacities fur anadromous salmt~nids to estimate potential smok production under different

context of the Endangered Species Act; the Umpqua coastal cutthroat trout is cur~ntly listed as
endangered u~der the ESA.

The North Umpqua Cooperative Watershed Analyais project was explicitly designed to advance the
science of watershed atlalysis. The Stillw~ter Sciences team includes many of the scientists who were
involved in the development of the original Wa.shingion DNR ,~atershed analysis methodology, including
Kate Sullivan and Jeff Light of Weyerhaeuser Corporalion, Dave Montgomery and John Buffington of the
University of Washington, and William Dietrich and Mar~ Power of the University of California at

and GIS) watershed assessment process and expande~l the scope of watershed analysis to include the
georaorphic and ecological effects of dams, wate~:cays, and related hydroelectric facilities.

South Fork Eel River TMDL Support
Client: U.S. Environmental Protection Agency

The South Fork Eel River has been listed by EPA as an "impaired waterbedy" because beneficial uses,
including salraonid habitat, have been adversely affected by sediment aald temperature. Stillwater
Science~, throu,~a Tetra Tech lac. (the prime c~nrraclor) is using a regional water~hed analysis approach to
develop the technical information that will provide EPA with a Oasis thr setting "Total Maximum Daily
Load (TMDL) allocations for the 690 mi2 river basin. The main elements of Stillwater’s work include: 1)
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Stillwater ~iences

Developing Numeric Targets for Sediment. These are based on indicators of habitat qualii3, for spawning,
summer rearing and winter rearing, A channel classification system that utilizes a digital terrain model
(DTM) will help identify the channel types and their main habitat constraints. 2) AnaLysis of Sediment
Sources. This is based on a rapid sediment budget that utilizes a GIS~DTM to stratify the watershed,
coupled with intensive field investigation of sediment sources in selected subbasins. 3) Temperature
Assessment and Modeling. This is based on analysis of a temperature data set from about 75 recording
them~ographs, together with a heat loading model that makes use of DTM and LANDSAT imagery to
calculate riparian and topographic shading, low-flow discharge and channel width. The model is field-
calibrated and verified using measurements of canopy shading and measurements relating low-flow
discharge to hydraulic geometry.

Integrated Riparian Management Study for Headwater Streams
Client: NCAS[ (National Council of the Paper Industry for Air and Stream Improvement, inc.)

Regulatory approaches ro the management of riparian areas in the western United States generally
recognize that headwater streams provide different ecological functions and values than do larger
fish-bearing streams. The regulation of timber harvesting activities in the vicinity of headwater streams,
however, is often based on little more than guesswork. This project seeks to improve the scientific basis for
headwater riparian area management to protect ecosystem functions and native species. The first phasc of
this project includes: (1) the development of a conceptual model of headwater stream and riparian
ecosystems, focusing on the importance of these areas to amphibian and macroinvertebrate populations; (2)
field surveys to test hypotheses about the influence of key habitat and landscape l~atures on the
distribution and abundance of amphibians (e.g., tailed frogs ~uad torrent saiasnanders) and
macroinvertebrates; and (3) manipulative experiments of instream habitat characteristics to provide more
critical tests of key hypotheses about habitat requirements of headwater stream amphibians and
invertebrates. Phase 11 of this project will explore the effects of forest management on the key habitat
features identified during Ph~e I, including interactions at the watershed or landscape scale, to help in the
development of integrated riparian management strategies.

Endangered Species Act Compliance
Client: Portland Generai Eiectric

Portland General Electric (PGE) operates several hydropower projects in western Oregon on the
Deschutes, Sandy, Clackamas, and Willamette rivers. The pro3ects are~ located within the ranges of several
salmonid species which have been listed or are proposed for listing under the Endangered Species Act
(ESA) or are currently undergoing status review. Protection of these species under the Endangered Species
Act requires coordination between PGE and the National Marine Fisheries Service (NMFS) for current
operations and future Federal Energy Regulator3, Commission (FERC) relicensing. Stillwatcr Sciences is
preparing biological assessments fur d~e endangered salmonids fl~at may be affected by PGE’s projects,
and workiug with the company and the relevant federal agencies to ensure PGE’s compliance with the
ESA.

Page 3 April 1998
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Douglas Allen
Geographic Information Systems Specialist and Geomorphologist

Mr, Allen has over B year~ ef experience in physical geography, with an
emphasis on hillslope and fluvial geomorp}~ulogy, digital terrain modeling,
remote sensing, &qd GIg Mr Allen is currently workh~g with Dr. William
Dietrich and Sti~water .Sciences as a GIg specialist &qd geomorphologist to
develop state of 4he art tectmiques ~or watershed analysis.

Education Ph.D. Candidate, Physical Geography, University of California at Berkeley, 1996
Graduate work h~ Water Resources and Hydrology, University of Arizona,
Tucson, 1990
l~.g., Physical Geography, University of Leeds, 1987

Professional Mr, Allen is currently workh~g on several watershed analysis projects. During the

C=programming language; geographic information systems (ARC!INTO.
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Peter Fritz Baker, Ph.D.
Mathematical Biologist

k)r. Baker has nine years of experience in applications of mathematics and
statistics to fisheries biology. H~ primary experience is with chinook salm~m
popalations of Central California.

Education Ph.D.. Mathematics, Umversity of California at Berkeley, 1987
B.S,, Mathematics, University of Kansas (sumn~a cure hu&, honors
matBematics/, 1981

Professional
Experience

and saLmon smolt survi~ al.

Sitmliatiou Modelmv Dr. Baker has been responsible for maintenance and continued deve]opment of
the EACH simulation model for San Joaqui~a cbinook sah]ton popkdation~ since

models for populations of saln!oind fishea in California and Montana. He has
developed individual-based models of spawning habitat usage by sain~onid
fishe~-, He ha~ extended PHABSIM modeling of chinook salmon habitat in the

Professional Bay-Delta Modeling I:~rum
Affiliations American Mathematical Society

Mathematical Association of An~erica
Association for Symbolic Logic

Selected Baker, P.F. 1997. Tile influence of temperaV~re on the survival of chinook
Publications and sain~on smolts (Oncorhynchus tshawytscha) migrating through the Sacramento
Presentations San Joaqu~ River of California. P~sented at the Bay-~lta Modeling Forum

Workshop on Statistical Analysis of Coded-Wire-Tag Data, Sacramento,
California, December 4, 1997.

Morhardt~ J.E and P.F Baker 1997 Downst:eam challenges to sa~on
restoration on the Tuolu~e ~ver-sa~on survival in th~ ~eramento-San
Joaquin Delta P~esented at the 27~ Congress of the h*temational Association for
Hydraulic Research, S~ Francisco, Ca~o~a, August 10-15, ~997

Baker, P.F., T,P. Speed, and F.K. Ligon. 1~5 The influence of temperature on
t~e sumdval oI chin~k salmon smolts {OncorhFnchus tshar*~tsc/u) ~gratmg
through ~e Sacramento - San Joaqu~ ~ver of California. ~nadian l~urnal ~;
Fasht-ries and Aq*aztic ScBwct’s 52:4 855-863.
article
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Yantao Cui, PhD
Civit EngiNeer

Education Ph.D., Department ef Civil kngineerir~g, University of MLvmesota 1996
M.E., Department of Hydraulics, Institute of Water ( on~erwncy and Hydr~-
Electric Power Research (IWHR), Beijing. Clm~a, 1987.
B.E., Department of Hydraulic Engineering, Tsinghua University, Beijing, China,
1984

Professional
Experience

Recent Rcse~lr~’h Modeling of river response to landslide and debris flow
Topics Modeling of reservoir removal

Modeling of effects of woody debris jams on sedmlent t~an~p~rt
Numerical modeling of river response to grave] extraction and addition
Numerical nrodelh~g of grain sorting
Study n~ sedimentation in response to mine waste disposal
Modeling of river bank erosion
Evaluation of com~tern~east~res/or bridge scour
Shady of tailmgs basin performm~ce
Design of hydraulic structurcs

Rt’cenl Applied Modeling of counlermeasures for river d~gradat~on in the Little Wekava
l?ngin~,ering Projects River, Orlando, Finrida

Modeling of aggradation, flooding, and floodplain dep~ition due to mine-
derived sediment in the Ok Tedi Rtver, Papua New Guinea
Modeling of aggradataon, flooding, and floodplain deposition due to mine-
derived sediment in the Ok Tedi- Fly River system, Papua New Guirtea.
Modeling of river response to s~diment inpul due to human activities in the
Pacific Northwest of the USA
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Cui, Y, Pizzute, J., Lisle, T., Hmrsler, M., Reed, J., Almendmger, N and Parker,
G. 1999. Evolutinn of sediment pulses in gravel-bed rivers h Expermmnt~.

G. 1999, Evolutinn of sediment pul~es in gravel-bed rivers 11: Numemcal
modeling In preparation for submission to Water Resources Research

Cui, Y. and Parker, G 1999. A physically based model ~or evolution ~1 sediment

rivers to the removal of dams ~r debris jams Ln prepa~ataon 1or submission to

Conjerence Cui, Y. and Parker, G. 1997. Linear analysis of coupled equations tor sediment

Habitat--Proceedings o~ Theme B of the XXVII IAHR Congress, San Franciaco, 10-
15 August, 1997, 1256-1261.

Seal, R., Toro-Ese~bar, C, Cui, Y., Paola, C., Parker, G. Southard, lB. mad
Wilcock, P.R 1995. Downstreean flrang by selective deposition: Theory-,

I~ed Rive~s in the Enviro*mmnt. Gold Bar, Washh~gton, U.S.A, August 20-26,

rivers. EOS, Transactions, American Geophysical Union, 1997 Pall Meeting, Vol
78, No 46, November 18, 1997,’Supplement.

i aola, C, Parker, G., Cui, Y. and Toro-Escobar, C. 1995. Field, laboratory, and
theoretical mvestigatinn of downstream fining in gravel b~t river systems EOS,
Transactions, Americmx Geophysical Uinon 1995 Fall Meeting, Vol. 76, No. 46,

Parker, G., Cui, Y, and Paola, C. 1995. The arrested gravel front: Equilibrium
gravel-sand transitinns in river~. EOS, Trmnsactio~s, Americml Geophysical
Union 1995 Fall Meeting, Vol. 76, No. 46, November 7,1995 supplement

aggradation and downstream fining. External Memorandum, M-244, St
Anthony Falls Laboratory, University of Minnesota.

Parker. G., Cui, Y., Toro, C. and Paola, C. 1994. ModeIing of tailing.a basin
pertorraance Hibbing ~Iaconite Compa~ay, Preliminary R~’purt. St. Antholny Falls
Laboratory, University of MArmesota.

Cui, Y., Zhou, S.. Chert, M. et a2 1992. Modeling of general layout of Zipmgpu
hydro power project. Deparlment of t Iydraulins, IWHR (in Chinese).
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Cui, Y, Zhou, S., Chen, M. et al 1992 Modeling of general layout of Ziph~gpta
hydro power p:oject, Preliminary Report. Deparh-aent of Hydraulw~, IW I IR (m
Chhaese)

constructio~a debris to the output oIpower generation Department ~t
Hydraulics, IVv~IR (in Chinese)
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Frank Ligon
Senior Aquatic Ecologist, Stillwater Sciences

Mr. Ligon is ~a~ a~luatic ecologist Knd geomorphol~gist specializing in
znvestigations of the role of fluvial processes and morphology h~ tt~e ecology of
stream fish, inwrtebrales, and plaint comrn~mities

Education MS, Wildland Resource Science (Fre’&watei E~t~logy/Fll~vial Georn,~phology),
University v~ California at Berkeley, 1986

BS, Conservation of Natural Resources, University of Galifornia at Berkeley, 1982
Magna Cure Laude
Phi Beta Kappa

Professional
Experience
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flu~’ial geomorphology m~d strealn ecology on th~ Noyo River, Clavey River, San

fluvia] georI~orphology component of a hydroelectric relicensing proj,~t on Lhe
Oco~cc River aa Georgia.

Wattrshed Al~aly~,is Mr Ligon is respc,nsibl~ for the fish habitat, stream cha~’aael, and riparian

California Depart~lent of Forestry for their sustained yield plans (S’YPs) and
habitat conservation plans (HCPs) in northern California. As part ot this projecl,
he is developing models for assessing channel sensitivity in the field that cm~ be
extrapolated over large areas using digital terrain modeling (DTM). He is project
manager for a 1,000-square mile watershed analysis in the North Umpqua River
basin This prujec~ is incorporating hydroelectric dams and facflibes into a
watershed analysis ~md is developing a reference model of stzeam chmmel
morphology and aquatic habitat to aid in channel assessment and the

examined the eftect of fl~e hydroeIectn~ pro)oct on fish passage, mstream flows,
anadromous and resident fish, amphibians, water quality, geomorphology,

managed a project for the Eldorado National Forest m California to develop a

change, in g eo]norphic pr o’s:espies ~nd morphology in terms of their implications

and Alga! Ecolo~’y p;~st-fire management, and cattle grazing on stream ecology for the US Forest
Service He designed a~d conducted a study for the California Department ~f

participated nr a study examining the effects of stream flow regulation on

Selected l~igon, F.K., A.I~ Percival, and TP. Speed Submitted. The effects o~ tt~rbidity on
Publications and largem~uth bass f~eding rate and implications for salmon management
Presentations

Ligon, F.K., W.E. Dietrich, and W.J. Trush. 1995. Downstream ecologica] effects
of dams: A geomorphic perspective. BioScq~ce.

Baker, P.F., T.P. Speed, and F.K. I igon. 1995. The infinence of temperature on
the survival of chinook salmon smelts (O~corh~zchus t:;hawytscha) migrating
through the Sacra~ento - Sma Joaquh~ River Delta of California. Glnadiiln lournaI
oJ ~zsheries al,d Aquatic Srze~ices

Ligon, F.K. and W.E Dietrich 1991 River ~nanagement for ~oodplain
development and salmon--are they compatible? A geomorphological analysis el
a cobble-bedded alluvial river ecosystem. Presented at the Fifth International
Symposium on R~gulated Streams.
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I igon, I;K. 199~1. 1’he effects ot predation o~ salmon papulation dynamics.
Pre~ented at tile Pacific Fisheries Biologists Armual Mee~.i~g.

Erman, DC. and F.K. ],ig~n. 1988 El*eels of flow fll~ctc*ations and tree sediment
additions on stream fish and invertebrates beinw a water filtration pla~t

Frank Lig~n 1999
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Bruce Orr, PhD
Senior Ecologist

Dx err has 20 yvars of e~perience h~ population and corranunity ec¢~logy of
aquatic, terrestrieA, and wetland environments in the western United States. His
areas of tec~mica[ expertise include na~:ral resources inventory and managemenl
plmmk~g, wetlands and freshwater ecology, aquatic entemology, and flora and
vegetation of the western United Btates. lie is experienced in wetland

surveys; plant conmrm~ky classification and mapping; mitigation plan~ing; and

multi year projects involving interdisciplinary teams conducting natural resource

~ducation Ph.D., Fntomology (Eco ogy/Aquatic Entomology}, University of California at
Berkeley, 1991

Graduate Studies in Ecology (Aquatic and Pupulatlon Biology), University of

Santa Barbara (high honoas), 197~

Training CDFG certification in CaEfon~a Wildlife Habital Relationships (WHR) system,
1995

Applied Fluvial Geomoq-~hology Course, taught by David Rosgen and Luna

Professional

hzt,~’grat~d Naturld Dr. err is ma experienced project manager and interdisciplinary team leader for

and M~m~lg~wwnt resource management plan development, and federal and state regulatory
Planlmlg processes. Ile is currently projec: manager for devclopmel~t of a multi species

Habitat Conservation Plart (HCF), Sustained Yield Plan {SYP) for timber
mm~agement, 0a~d a joinl EIS/E[R fvr the California Department of Fo~e~try and

served ~ prelect manager for Lcuisiana-Pacifm’s multi-species HCP and SYP
project in nor them California. This 3 year pruject involved conducting

HCPs e~vermg over 300,00~ acres of industrial forestlands owned by
Louisiana-Padfic, with a total watershed ,rod wildlife assessment area exceeding
one millio~ acres. He served as technicat manager for a multidisciplinaD, e~fort

technical task leader on a variety of other impacl assessment prelects addressing
the regulatory requirements of NEPA, CEQA, and FERC. Dr. err served as an

sponsored by the University of California, and co-sponsored by California
Department ot Fish and Game, and National Marine Fisheries Services. He has
also presented workshops i~ various aspects of watershed analysis for the EPA,
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NRCS, and California RegR)nal Water Quality Cuntrol hoards.

Aqli~ltic Ecvlo~3~ Dr. Orr has a broad background in general lim~logy and stream ecology. He has
sampled aquatic invertebrates in a wide variety of freshwater and brackish-water
habitats; conducted lirnnological surveys to determhxe physical and chemical
characteristic~ of lakes and wetlands; conducted experimental vtudie¢ on
h~teractions among predators, zooplankton, and phytoplankton nn lent~c systems;
app~ed EPA’s Rapid Bioassessment Protocols to examine impacts of l~ydrop(~wer
development on stream macroinvert~brates in ~mthern Ca~forrfia; and served a>
co-manager for a long term study e~ammmg the effect~ of different summer flow

Tu~llumne River and ~xperimental sh~dies of the influence of l~rbidity on ~e

geomorphologv and salt marsh vegetation, and field surveys of plant

relationships among hydrology, vegetation, and wildlife for a large freshwater

wildlife, including plant and wildlife surveys in a variety of habitats in

laboratow and held courses in terrestrial ecology and natural history. His re~ent
experience as project manager or tectmical task leader includes wildlife habitat

Angeles and Cleveland national forests; development of multi-species HCPs; and
impact assessments for a variety of projects in California He is currently a
member of the California Native Plant Society Vegetation Cammittee.

Su~,~.fc~r Rare, Dr. Orr conducted surveys for rare, threatened, and endangered (RTE) plm~ts

ptojects in the western S~erra Nevada, central California, habitat planning for
RTE species in northern Cahfomia forestlands, and ecological studies of
headwater amphibians m Oregon and California.

Affiliati~n~ California Native Plant Society
E~ological S~ciety of America
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Water~hed Management Council

Selected
Publications
and Olson, C. au~d B. art. 1998. Combining tree growth, fish and wildlife habitat,
Presentations mass wasth,g, scdhnentation, and hydrologic models k~ decision analysis and

long-term forest land plaruaing Forest Ecology and Management 110:1 10.
(Paper presented at First Biennial N~rth American Eorest Ecology Workshop,
Ralelg}~, NC. June 23-27, 1997.i

art., B.K. 1997. Use of a regional watershed ~malysis approach in tong-term inter
~anagement plam~ing in Callfomla. Walershed Maz~agument Council Networker

art, B K. 1997. Ecosystem health a~d sah~on restoration: a broader perspective
Invited paper prepared for a special session on "lhe role o~ applied ecological
research in the ma~agement of a regulated river: New Don Pedro Dam and the
Tuolu~mle River," L,~ternational Association ~or Hydraulic Research Colfference,
San Francisco, CA. August 11-IB, 1997.

Lacey, L. and B.K. art. 1994. The role of biological conteol of mosquitoes i~
integrated vector control Ame~ica~ Journal of Tropical Mediczz~e ~nd Hygiene
5~)(6) Suppl: 97-115 (invited paper).

Smyth, A.P, B.K Orr, and R.C. Fleischer 1993. Electrophoretic varia~xts of egg
whtte tranderring indicate a low ra~e of intraspecific arood parasitism in colonial

art, B.K. and V.H. Resh. 19~2. Influence ot M~yriophyllum aquaticni~¢ cover on
Anoplieles mosquito abunda~Ke, owposilion, and larval rmcrohabitat. Oecoingia
90:474-482.

art, BK., S. Morhardt, m~d R.D. Stone 1991. Influence of drought on the
distribution and abundance of mo~tane fiparim~ plants along a western Sierra

Ill: Progress in Protection and Restoratinn, Sacramento, California. 16
November.

art, B.K., W.W. Murd~ch, and J.R. Bench. 1990 Population regulation,
convergence, and cam~ibalism Jz~ Notonecta (Hemiptera). Ecology 71(1): 68-82.

Orr~ B.K. and V.H. Resh. 1989. Experimental te~t of the influence of aquatic
macropbyte cover on the survival of An~lpheles larvae Journal of the American
Mosquito Control Assoc. 5:579-585.

Collins, J.N. and B.K. art. 1989. A;x ccological overview of the Coyote Hills
wellands, in ’I alk about Wetlands, Proceedings of the Coyote Hills Wetlands
Workshop, 10-11 February 1987, Coyote Hills Regional Park, Fremonl, California
(J. Collh~s and K. Burger, eds), pp. 34-42.

Collins, J.N., E.P. McElra~3,-, B.K. tire, and Vdd Resh. 1988 Pr¢lin~nary
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Biological Control ef Vectors with Predaceous Arthropods. Loyola College,
Madras, India) 1:1 12.

Orr, B.K. and V.H. Resh. 1987 Interaction~ among mobquitohsh (Gambllsilt
afhllis), Sago pond~eed (Potamog~#on pectinatusL and the survivorship ot
An~vheles mosquito larvae. Proceedings of the ff~alif~mia Mosquito and Vector
Control A~sociatio~ 55:94 97

Orr, }~.K. and V.H. Resh. 1986 Spalial-scalp considerations in predator-prey
~xperLq~unt~, Proce~’dings of the California Ml~squito and Vector Control
Association 54 105 109
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Rafael Real deAsua
GIS and Image Processing Analyst

Mr. Real de Asua is a G1S and Image Progressing analyst mxd programmer with q
years of experience m computerized mapping and GIS and 3 years in tmage
processing. He participates h~ the analysis, modeling, and executio~ of tJ~e GIS
and image processing elements ot all projects, using lhn ESRT ARC/INFO,
ERDAS, and h~lergraph/Microstation software systems. Mr. Real de Asua
designs and codes programs to automate GIS prcx:esses on the ARC/INFO
platform He has served as an analyst and prngrammer for GIS projects for
county, state, a~d federal agencies, including the ~nalysis of land use impacts,
forest health, fisheries, ground water poEutinn, and suitability for residential
development.

Education M.L.A., Uraversity of Permsylvania; Landscape Arctutecture (GIS specialization);
1990
B.A., Unlversidad de Zaragoza, Departamer~to de Geografia, Sp a£n; Physical
Geography, with ampha~i~ in Geomorph~logy; 1983

Professional In support of a Sustained Yield Plan for forests owned by Louisiana-Pacific m
Experience California, generated GIS data at a planning watershed level to be used in

ecological models of soft erosion, stream channel sensitivity, fish distribution, and
Envir~mme~al hydrology Tasks included the automation of the production process using
Assessment a~ld ARCilNFO AML language and the determtnation of a method to automatically
Invt’stfgatfo~ calculate stream channel slopes from existing digital data to help in the

prediction of fish habitat.

Prepared a GIS for the evaluation of stream ci~annel c~ndltinns of various
watersheds h-~ Klamath and Eldorado Nalional Forests. Tasl~ included desig~m~g
the GIS; trans*erring data ffnm MOSS to ARC!INFO; generating lattices and
contour line maps horn USGS 7.5 Digital Elevation Models; supervising data
input and performing quality control; and writh~g software to calculate
longitudinal slopes of streams and to autamate plotting.

In support of a regional watershed plan, built a regional spatial database at
several s~ales and executed database queries for economic m~d water quality
tonsultants charged with impact assessments. Wrote software to check
display minimum disti~nces from tax parzels to water bodies to facilitate

parcel Information into the ARC/INPO format, to automate the generation of
different buffers for hydrologic elements: to locate land parcels subject to tut ore

the sc~img of plots from A size to E size.

ler~y, generated outlall location, bathyraetric cha~:ges, and chemical sample
Io~ation maps. Tasks included incorporating all digital and non-digital data,
ranging from databa~s to aerial photographs and surveying maps, into a GIS;
generating bathymetric models for 1989 ~nd 1949; map selup; and cartographic

To support the development of an envho~m~ental plea~ to locate areas for timber

MOSS data from 8 mm tape into ARC/1NFO format; participated in the
deter~dnation of sample plots; ~d coded, queried, analyzed, and plotted point,
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Ii~e, and polygon features for field maps and final rep~rt~.

For the Bureau ni indian Affairs, performed quality control on digitized data,
queried and generated reports based on vector and raster queries performed m
ARC/INFO to be h-~corporated in hydrologic models.

For the Los Angeles DeFarVment uf Water and Power, set up a GIS of the Owens
River belween Crawley Dam and Pleasm~t Valley Reservoir to define stream

For the monitoring ot carbon monoxide in the Amazon Basin, proposed a
program and an accompanying GIS to be used by several Native American
peoples and nongovermnental organizations (NOGS) in Peru, Bolivia, and

materials trod needs, discussed the possible solutions, and wrote a report with

To evaluate the impacts of air pollutinr,, created a model to estimate the number
ot people and land use properties a f~ected by l~igh, medium, and low
concentrations of plutonium and several other contaminants in the air between
19.50 m~d 1990 Wrote softw,u-e to automate the hnportation of data lrom TIGER

~or the development of a GIS prototype for the island of St. Jotm (U.S. Vixgm
Islands), participated in the development of a potential erosion test model in
ARCiINFO

made from aerial photographs; helped in d~ta processing and cleaning

Land Cover and For the Georgia Power Company, participated in the image processkqg and
Vegetatio*~ classification of bottomland hardwoods. Advised in the selection of trainthg sites
Class{ficll~i~n and perfomaed supervised and unsupervised classifications with ERDAS;

transferred data between ERDAS and ARC/INFO, amd in ARC/INFO between
raster and vector module~; pro~*es~ed data m ARC/LNFO both m the raster
module (GRID) as in the vector module (ARC).

For the Bureau of lndiar Affairs, conducted supervised and tmsupe~,ised
classifications of different .types ot wetland areas in ERDAS II~4.GINE (v
t~ansferred data be:ween ERDAS ~nd ARC/INFO, and overlaid the results with
other layers from the GIS.

Helped ~ the class,~icafi~n of 24 types of vegetation ~over in Central Spare.
Generated a classification of the existing vegetation; advised on the number and
types of classes to be classified; selected training areas; and participated m the
classification of Thematic Mapper and SPOT images.

Participated in the dassffkatJon of 22 types of land cover in the Basque Country
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(Spare). Designe~ the classification; classified stereosc¢~plc pairs of ~eria]

GI5 h*vo~tory For the Easl Bay Utility Municipal District (EBMUD), parlici:~ated in the creation
of a natural factor GIS. Participated in the design of the G1S, supervised and
performed quality control on different layers of the GIS, analyzed and queried
the data, plotted maps at ditterent scales and paper sizes, and backed up,
d{~umented, and prepared the information for delivery on g mm or 4 mm tapes

Fm Robins AFB, Georgia, participaled h~ the incorporation el all available
enviro~amental data into an Interstation GIS running on an Intergraph
workslation. Prepared dat~ i~put and analysis modules for all categories cff
reformation collected in ARC/INFO

For the City of Newark, New Jersey, and for West Philadelphia, Pennsylvatlia,
developed a GI5 of nat~tral factors ’1 asks included database design and
building, data input, transfer, 17recessing a~d analyses, and documentation.

Ecological P!all~ling For Randolph AFB developed a grounds maintenance plan to be included in the
a~ld Deslglt Integrated Natural Resources Management Plan. ’Iasks included a site visit.

discussions with tt~e t.lie~t t~ f~eus o~ the most viable plan, devek, p~nent of the
outline, and report writh~g

For Robins APB participated in the Natured Resources Developmer t Plan. Ta~ks
included the preparation of opportunities and constraints matrix for six praposed
alternatives on non active military ~eas withh~ the base, and participation in the
discussions for the weighting of alternatives.

PDr the Basque Autonomous Government, at the request of the Departr~ent of
Agriculture wrote a report criticizing the Proposed General Land Use Plan.

Participated in the ecological design of several zoo exhibit s for different zoos in
the Unxted States and Canada: Savam~a!Watcrhole Exhibit k~ Brool, d’ield Zoo.
( hieago; Great Ape Exhibit in Denver; Taiga/N~rthem Forests EKhibit, Seattle;
Ge~eral M~ster Plan, Turonto Zoo, Toronto, Participated m the design and
preparation of the constmctlon documents tot the zoos

Sg~t~,,are App!icatio*l Programming for conversion of data from IGDS to ARC/~NFO format and vice
Deveh,pm~t versa. J.mpo~ and formatth~g of data from tape (ASCII, EBCDIC. DLG. TIGER)

fries inlo ARC/INFO Created templates for plotting and for re-scaling plots.
Programming to check visuaIly the distances between geographic elements.
Development of wir~dow i~terfaces i~ ARC/INFO.
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List of Skills ~;IS applications: hbFd ARC!INEO m UNIX enviro~ment; Inte~graph
SPAN!SPED m V2~**S enviro~ent and Microstation PC/w~rkstatmn.

Commands; AWK; C.

colt)r photoin~erpre:ation (orthophotos or stereoscopic)

(;IS System Management: Workstation ~d microcomputer system management

Professional Bay Area Automatic Mapping Associatmn (BAAN~A), the Bay Area chapter of
Societies the Urban and Regional Information Systems Association (URISA)

California Geographic I~formation Associat:on (CGIA)

Selected Leven, A and R. Real de Asua 1996. Effective GIS Display for Public
Publications Involvement Meetings. Poster. 1996 Soil and Water (~onservation Society,

Keys[oDe Resort, Colorado,

Real de Asua, R. 1996. Predicting Fish Habitat Using Geographic Information
Systems Poster 1996 ESRd Users Conference. palm Springs, Califorma

Real de Asua, R. 1996. Hayfvrk AIkLa. Forest Health A~aly~is. Presentation.
1996 California GIS Conlerence. San Francisco, Calitomia.

R~al de Asua, R. and J. Zablotney. 1995 Hayfork AMA Forest Health Analysis.
Poster. 1995 ESRI Users Conference, Palm Springs, California. Published In the
ESRI Map Book, Volume 11 /~995)

Raf~e] Real de Asua 1999 4
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John C. Stella
Riparian ecologist, Stillwater Sciences

M~ Stella has five years of experience in the eculogy, geomorphology, and
restoratioi~ of riparian, aquatic and terrestrial environments m the wester~
United States His areas of technical expertise inch~de vegetation community
classification and mapping; plant taxonomy, physiological and community
ecology of the western United States; rapid bioasspssmen! using
macroinvertebrate family biotic indices; and stream channel analysis and

restoration projects tot several Northern California agencies and has designed a
field mapping system for a University of California experimental forest.

Education M,S.. Environmental Science, Policy and Management, University of California at
Berkeley, 1998.
Concentration in riparian and stream ecology

B.A., Architecture, Yale University, New Havea~ Connecticut, 198&
Cure I aude, Distinctio~ in the Major

Awards Departmental Fello~ship, 1996-97 a~d 1997-98, University of Calilornia, Berkeley

Training CEQA 1’Vorl~hop for Environmental Planners, California Associat:~n of
Environmental Professionals, 1998

Watershed Analysis, Stream Restoration Design and Implementation
Methodology, Waterways Restoration institute, 1998

Rapid Bioassessment Protocol using a Family Biotic hMex, University of
California at Berke]ey, 1997

Stream HaBitat Assessment, University of Ualitomia at Berkeley, 1997

Professional
Experience

Riparian mid Mr. $:ella has five years of experience in watershed and riparian ecology. He has
Watersked t:c~do~y implemented a long-term stream habitat and vegetation monitoring plan for the

University of California at Berkeley’s Blodgett Forest Research Stadon As part of
that effort, he designed a field-based strean~ habitat mapping system for
monitoring pem~ancnt plots on the experimental fcrest, and conducted forest
inventory and riparian vegetation plot st~rveys Mr. Stella has extensive
understanding of riparian plant physiology and community- ecology, and ~e
geomorphologic, hydrologic and nutrient dynamic processes fl~at occur in
riparian zones As part of l~s Masters work, he organized and led a graduate
seminar on the geomorphdogical and ecological linkages in watershed pmc÷sses
in the Deparh:aent of hlte~raVlve Bielogy at University of California at Berkeley
Mr. SteBa is also trained in the EPA’s Rapid Bioassessment Protocols using
macroinvertebrate family biotic indices. He has sampled aquatic invertebrates in
a wide variety of freshwater and estuarine habitats, and has conducted surveys
of urban~ed and na~.*ral reaches of both perermial and intermittent streams in
Northern Cahfomia.
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job responsibilities h~cluded ,oordinatlng public agencies, crmstmctinn

regulatory and ecological goals; s#e surveying, data analysis, implementi~g soil

As a project coordmator for the East Bay Conservation Corps in Oakland, CA,
Mr Stella developed and managed a wide variety Df conservatinr~, restoration

included a $350,00 annual contract with the AlamKta (iounty Flood Control

restoration proiects using soil bioengineering methods for the San Francibco
Water Department and the East Bay Asian Development Corporation; mad fuel
break construction on Alameda Creek for ~he Alameda County Water

6 1{3 employees Other re~ponsibiht~es included writing and implementing the

and life skills workshops for 100+ participa~l~ and 30 btaff.

Professional Fcoingical Society of America
Affiliations California Native Plant Society

The Nature Conservancy

Selected Stella, JC. 1998, The Greywacke Cover-up. Soil Survey Horizons 39(4): 127 130
Publications

John C Stella 1999 2
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Jennifer C. Vick
Ecotogl~t/Geomorphologist

M~ Viek has more than ten ),ears experience h~ ecolog} at/d gcomorphology
Her areas of expertise include geomorphology, hydrology, sedLment transport
analysis, m~d ripa~i,~ ~a~d aquatic ecology. She is experienced in historic
geomorphic assessment, sed~nent transport analysis, hydraulic and hydrolo~;lc
analyses, and field sur~-eying methods, a~ well as h~vertebrate and fish sampling,

in project plarming and mai~agtng mad has worked on rcsteratiun plans for

Education M.L.A., Envirot~metltaJ Plaything, University of Galidornia at Berkeley 1995
(;raduat~ Studios in Marine Biology and Marine Sciences, University of Oregon

and Uniwr~ity of California at ~nta Cruz {1988-1989)
B.S.. Zoology, UniversRy of Georgia, Athens, Georgia, 1988

Magna Cure Laude
Phi Beta Kappa

Professional Ms. Vick has c~ductcd gu~mo~hic ~d hydrologic ana]y~e~ ~n the Merced,

Ge~zo~holo~/and and geomorptiic ~npacts of dams and instream and floodpla~ miz~g. Her work

digital mapping and ~alysis, ~d extensive apphcat~on of statistical methods to

ihal could be developed for the Merced River. Ms. Vick presented the results o*
her research at a meet~g of the Americm~ Geophysical Uniun m 1995 The

In 1995, Ms. Vick (with Dr GM. Kondoff and ~imothy Rami~ez) evaluated the
perfo~ance of ~ree reconslmcted spawmng riffles on the Merced. Tuolu~e,
and Stanislaus Rivers. She conducted field surwys ~d hydraulic ~d sediment

riffle reconst~ction s~tes, ~e results of this research were published by tBe
U~versity of Calilornia Water Resources Center and =~ the Transactions of the

large-scale floodp~ restoration plan developed for The Nature Conse~,ancy
She assessed historic changes h~ ch~el plan~oRn ~d cross section, ch~ges h~
sediment transport capacity caused by ch~el recision m~d levis {floodplah~
constriction), floodplain ~d~entation at restored sites, and hydrology a~d flood
attenuation. Her work included h~terpretation of historic maps ~d su~’eys.

assessm~t of watershed geology, sediment transport m~ling, and hydmlo~c
analysis.

Ms V~ck has also conducted geom~rptuc assessments and developed
management or restoration recommendations on urbm~ and rural s:reams
Alameda, Contra Costa, and Santa Cruz Counties She has also worked
extensively on tt~e application of geomorphic, hydraulic, and hydrologw
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thfomaation to the planning and design of ecological restoration plojects

Ecah!gp At the University of Georgm, Ms Vick participated an ecological evaluation of
microhab~tat partihoning of native fishes in cold-water stretuiis. Her work
included invertebrate and fish sampling and identification and processing
benthic macromvertebrate samples.

Ms. Vick spei~l four years as an ecolDgGt at th~ Corps of Engineers During tJ~is
tin,e, she evaluated the environmental impacts oi a variety of project~ and
provided technical input to the development of wetland and riparian mit~gath~n
and monitoring plans. She developed suidelines tot monitoring vegetation and
cham~el morphology at riparian habitat mitigation sites. Ihe~e guideline~ are
used by the Corps of F,~gtneers San Francisco District and were adopled by
Texas Department of Parks and Wildlite. She a~so ser~,ed on or chaired several
tec~fical advisory committees which d~.veloped restoratinn plans tot the Sabnas
River, Russian River, and Camrel P~ver lageons; Bolinas Lagoon; and Muir Beach
(Big Lagoon).

Ms, Vkk participated ix~ an a~alysis o~ the ecological val~es of floodplain and
terrace aggregate n-dning pits in central Calithmia. With research assistants from
the University of CaEfomia, she sampled riparia~t vegetation established at these
pits m~d developed relationships between surface slope, soil quality, and
vegetation vigor and extent. Results of this research were presented at a meeting
of the Society for Ecological Restoration

U.S. Fish and Wildlife Service axed has coordinated witla the California

Protection Agency, and Regional Water Quality Control Board.

Selected Kondolf, GM, J.C, Vick. and T,M, Ramlrez 1996. Sahnon Spawning Habitat
Publications Rehabilitation in the Merced, Tuolurrme, and Stanislaus Rivers, California: .am

Evaluation of Project Plmmh~g and Performmrce. University of Cal~or~a Water
Resources Center Report No, 90, Davis, CA.

Kondolf, G.M., J.C. Vick and T.M. Ramirez. 1996. Salmon Spawnli~g Habitat
Rehabilitation Ln the San Joaqu~n Valley, Califomla: An Evaluation of Project
Pla~inng and Performance. Transactions of the American Fisheries Society
125:899 912.

Vick, JC. 1995. Channel Change from Dam Constructinn and Insfream Gravel
Mining i~ the Lower Merced Rzver, California: Implications for Restoration of
Native Sahnonid Populations, EOS Trans AGU, 76(17), Spring Meeth~g
Supplement, $152.

Jenni~r Vick 1999 2
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Vick, ].C. 1995. Codomice~ Creek Re~toration Proiect: Channel Hydraulics and
Sediment Transport. Prepared lor Andrea Lucas Associates. t~’rkeley, CA

"Vick, J.C. 1995. Habitat Rehabilitation m the Lower Merced River: A
Geomorphological Perspective (Masters Thesis). Center for EnvLroxm~ental
Design Research Rep~}rt Numbers CEDR-03-95 a~d CEDR4?4 95, University of
California at Berkele}5 Berkeley, CA.

KondolL G.M. mad J.C Vick. 1995. Spawnh~g Gravel Resources h~ the Lower
Tuolumne River: Hydrologic and Geomorphic Studies and Review of Existing
h~fonnation (Draft). Prepared for the Oakridge National Laboratory
Fnvirotamental Science Division, Oakridge, Teruressee

¥ick. J.C,. 1994. Guidelines for Monitoring Riparian Mitigatmn Projects.
Army Corps ot Engineers, San Francisco District, Soa~ t~ranclsco, CA

Kendall T.R., J.C Vick and L. Forsman. 1991. Sa~d as a Resource Managing and

Coastal and Ocea~ Management, ASCE, NY, NY.

Presentations to "Habitat Rehabilitation m the Lower Merced River: A Geomorphologica[
Professional Perspective’ - Guest lecture in Geo:norph31ogy m River and Stream Re~t~ratiun,
Meetings and University of Califo~ia lixt~nsion, (Apri] 1995, 1996, 1997) and Hydrology for
UniversiW Class~ Flazmers (~ ~2), University of California, April 1996.

"Wetland Regulatory Process and ~e Role of CompensateW Mitigation’r -
lecture ~ Hydrology for Planners (LA 222), University of Calidornia, March 1995
~d April 1996.

r<2hannel {~hang¢ trom Dam Cons~ction ~d ~stream Gravel M~mg
Lower Merced ~vec California: ~phcations for Restoration ~f Native Salmonid
Populations" ~ Presentation to the American Geophysical Umon Special Session
to Honor ~e Career cf M Gordon Wolman, June 1995

"W~tland Mi~ga~i~n: Policy or Poker CNF?" - Guest lecture h~ Landscape
Archite~re ~d EnviromPntal Pla]mmg Colloquium (LA 253}, University ~f
Califo~a, October 1994

"Wetland Nfi~gation - Projects m~d Policy" Guest lectum h~ Restoration of ~vers
m~d Streams (LA 254), University ~f California, October 1993,

Jenni~r Vick 1999 3
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Short CURRICULUM VrlAE
Selected Materials Related to River Valley Resource Management

Na~ne: Stewart Bv~ne ROOD
Birth February L 1955, San Fran~isce, CA, USA
Citizenship: dual: .~merican and Canadian - naturalLzed ~,~. 5, 1977.

prt.sent address: Department of Biological Sciences
University of Lethbridge, L,.thbridge, Alberta, Canada TIK 3M4
phone: (4~3) 329-2327home: (403) 320-9601
fax: (4031329 2082             email: ROOD@U[.ETH.CA

Education
B.Sc. (with Distinction) Psychology-Biology, University of Alberta 1976.

- S.B. Rood Short Curriculum Vitae -
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particularly susceptible to the poplar bud gall mite. Can J. Bet 75:1349 1355.
1996
Rood, SB. and J.M. Maboney. 1996 River dammti, g and riparian cottonwoods ainng the Marias Privet,

Rood, S.B., ]. M Mahoney, D ~. Reid and L. Zilm Instream flows and the decline ot riparian
ccqt~nwvods ainng the St Mary Paver, Alberta. Canadian Journal of Botany 73:1ZN1-12611

Rood, SB., ~Z Hillman, T Sancho and JM Mahoney 1994 Clonal reproduction of riparian cottonwoods
m Southern Alberta. Can. |. Botany. 72:176h-17717.

Fyre~, M, K. Kolb, SB. R~od and S Patine. 1994. Vulnerability to drought-mduced cavitation of riparian
cottonwoods in Alberta: A possible ~ole ha declk~e of the ecosystem. Tree Physiology. 14:455 466.

Z,a~e,a’ich, K. and S.B Rooth 1994. Endogenous glbbereparts of aider, aspen and birch J. Plant Growth
Regulation. 13:159 162.

1993
Campbell~ IS., J.M Mahc~n~y, and SB. Rood 1993 A lack of h~terosis in natural poplar hybrids from

southemAlberta. Can. J. Botany 71:37-42.
1992
Mahoney, J.M. m~d S.B. Rood. 1992. Response of a hybrid poplar to water table decline in different

substrates. Forest Ecol. and Management 34:141 156.
1991
Greenaway~ W., S. English, F.R. Whatiey, and S.B. Rood. 1991. Interrelationships of poplars in a hybrid

swarm as studied by gas chrormatography mass sEectromet~y Cm~. J. Botany. 69:203 208
Mahoney, J.M. and S.B. Rood. 1991. A device for studying the influence ot declining water table on

poplar growth and survival "free Physiol 8: 3~5-314.
1990
Neum~n. D.$., S.B. Rood and B.A. Smit 1990 Does cytokmin transport Dora root-to-~hoot in t~e xylem

sap regulate leaf responses to root hypoxia? J Exp Bet 41:1325 1333.
Rood, 58. and ].M. Mahoney. The collapse ot poplar torests downstream from dams in the Weslern

Prairies: probable causes and prospects for nmtLgation. Environmental Management. 14:451-464.
1989
Rood, S.B. and S. Hemze-Miine. 1989. Abrupt downstream forest decline following river damming m

southernAtherta. Crux. J Bet. 67:1744 1749.
Rood, 5 B and Jtmtilla O. 1989 Lack of h~fluence el photoperiod on the metabolism of gibberellin A20 in

1988
Bate, N.J, SB Rood, and T.J. Blake. 1988 GibbereIlins m~d helerosis in poplar. Can. J. Bet. 66:1148-1152.

Fopulus balsam~fiera x P. deltoides. Phytochemistry 27:11-14.
1986
Rood, S.B.,].S. Campbell, and 2 Despins 1986. Natural poplar hybrids from sotjthern Alberta I

1984
Rood, S.B, G. I)aicos, and I.J Blake. 1984. Gibbereliic acid induced growth acceleration in Populus

hybrids. Can. J. For. Res. 14:85!?-884.

Other Publications
1994
Wfllm~, I. and S.B. Rued. I994. Instream flows m~d ~parian coltonwood~ along the Bow River, ~outhem

Alberta. prepared for Alberta Environmental Protection, Edmonton, AB. 54 pp.
1993
Mahoney, I.M and S.B. Rood. 1993. A model for assessing the effects of altered river Bows on the

recruitment of riparian cottonwt~ods, proceedings from: Paparian Management: Common Threads &
Shared Interests. Albuqueque. N Mcxko, USDA Tec1~ical Report PdVl 226.pp. 22N 232..

o S.B. Rood - Short Curriculum Vitae
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Mahoney, J.M+ and BB. Rood 1993, The potential effects of an operating pian for the O]dman R~ver Dam
or, nparian cottonwood forest~-, prepared for Alberta l’ublk Work~, Supply and Services, Edmo~tton,
AB. 108 pp. + 83 pp appendices

Rood, S.B and C Bradley 1993. Assessment of riparian cottonwoods along the Bow River downstream
from Calgary, Alberta. University of Lethbridge. 63 pages

Rood, S.B. and J.M. Mahvney 1993 River Darmning and Riparian Cottonwoods: Management
Opportm~ities and Problems proceedings from: Riparian Management: Common Threads & Shared
Lnterests Albuqueque, N Mexico USDA Iechnical Report Y<M-226 pp 134-143

1992
Rood, Stm~art. 1992. Chinook Cota~try, P-avers: Dammed But Not Forgotten. p~ges 83 to 98

to the Future 19910 edited by G HKrma, T. Pyrch, and C V Smith University ol Alberta
(Edmonton)

Rood, S.B. and J.M. Mahoney. 1992 Inat~eam flow needs tot riparian vegetation: riparian cottonwood
forests [nstream Bow neeeds seminar proceedings, Alberta E~vironment, Edmonton.

1991
Kocsis, M., J.M Mahoney and S.B. Rood. 1991. Effects o~ subslrate texture and rate of water table deelh~e

on transpiration and survival of poplar species In: SB Rood and J M. Mahoney (eds.) The Biology
and "vlanagempnt of Southern Alberta’s Cottonwood~. pp. 63°67.

Lee, C., J.M. Mahoney and S.B. Rood 1991. Poplar seeda aLd seedlings along the St. Mary,, Belly and
Waterton River.% Alberta In: S.B. Ro~d and J.M. Ma~oney (eds.) The Biology and Management
Southern Alberta’s Cottonwo~da. pp. 85-90.

Maboney,J M, P Koegler and S B Rood 1991 The accuraqg of tree rh~g core analysis for estm~atmg the
age of riparian poplars In: S.B Rood and JM Mahoney (eds.) The Biology and Management of
Southern Alberta’s Cottonwoods. pp. 25 30.

Maboney, J.M and S.B Rood. 1991 A model for assessing the hrnpact of altered river flows on riparian
poplars m southwestern Alberta In: S.B Rood and J.M Maho~ey (eds.) The Biology and Management
of Southern Alberta’s Cottonv~oods. pp. 99 104.

Alberta. In: J. Byrne and C. Fleming (eds.) Proceedings ot Irrigation Research and Development
Conference 1990 Urdversity of Lethbridge. pp 469 476.

downstream from dams. in: S.B. Rood and J.M. Mahoney {eds.) Tbe Biology and Management

establiatunent and survival o~ hybrid poplar seedlings. In: SB. Rood rand J.M. Mahoney (eds) The

Virgmillo, M., [.M. Mahoney and S.B. Rood. 1991. Effects and survival of poplar seedlings along the
Oldman River, Southern Alberta. h~: S.B. Rood and JM. Maboney (o:ts./ TEe Biology and Maz~agement

Rood, SB. 1990 The parched Oldman: V~tishh~g rivers h~ southern Alberta. In: Flow,ng to

Rood, SB. and JM. Mahoney. 19;JQ. The collapse of river valley forests downstream from dams h~ the
Rt~ky Mountain foothills. In: Delisle, C.E. and M.A Bouchard (eds.) Managing the effects of
hydroelectric development Collectmn EnvirorLmen| et Geologic, Umv. de Montreal Can. Soc. Environ
Biol. pp. 417-430. (hqvited, non-refereed).

Rood. SB. 1988 Potential impact of the Oldman River Dam on downstream vegetation. In: S.B.Rood
~md F J. Jankuins (eds) Economic, Environmental, and Socml Aspects of the Oldrr.an River Dam
Project. University of Lethbridge. pp. 137-144 {invited, non-re{creed)

Rood, S.B. 1988. The Coalbanks Canal, Lethbridge: A demonstration of multiple-use water
management In: TI~e CAOC Wate~ Conlerence Notes from a Canadian Conference. pp. 209 214.
(invited, non-refereed)

- SB Rood - Short Curriculum Vitae -
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Other Invited Conference Presentations

1993
Mahoncy, JM and SB Rood I993 A model for assessing the ettects of altered river flows on the

recruitment ot riparian cottonwoods, cc~nterence: Riparian Management: ( ommnn ’1 breads & Shared
Interests. Albnqueque, N Mexico. F~b. 4-6 (p,~ster)

Rood, SB. m~d J.M Mahoney 1993 River Damming and Riparian Cottonwoods: Management
Opport~mities and Problem~. conference: Riparian Management: Common 1breads & Shared Intere~t~.
Albuqueque, N.Mexico, Feb. 4-6. (invited oral presentation).

Some Research Grants Recently Held

NSERC Opera~h~g Grant Gibberellins and crop g~ow~ regulation. - $44,426 for 1995/6.
NSERC Strategic Grant - Biology and Preservation of River Valley Uottonwoods -

$56,00l) to $6~,5(10 per year 1995 to
NSERC Partnerstup Grant - E~aluation o1 hormone cow,tent in Populus species S10,D00 to $20,000 per

year 1996 1o ~999

Some Research Contracts Recently Held

Alberta Environment. Riparian Cottonwoods ~nfl tile Operativn of the Oldman River Dam. $15,000
for 1993; 510,000 for 194; $10,000 for 1995.

Alberta Environmental Protection. Instream flow needs for riparian cottonwoods along the Bow and
South Saskatchewan rivers. $10,000 per year 1994 to 1996

Aibetta Public Works and Services - Contract - Mitigation and Monztormg of the influence of the
Oldman Dam on Downstream Poplar Forest~ - $45.000 lot 1991/92.

UnitedStatesDeparVmentofAgriculVarc-ForestScrvicc-Co~peradveAgreement Role of Xylem

United States Fish & Wildlife Servi~e. Instream flows lor riparian restoration along the Truckee River,
Nevada. $36,000 for 1995.

Partially Revised: D~-¢. 1998

- S.B. Rood - Short Curriculum Vitae
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Dr. JOHN M. MAHONEY, P.Biol.

Work Address Home Address

Alberta Environmental Protection 93 Oxtord Rd. W.
Natural Resources Service Lethbddge. Alberta
YPM Place F 1K-4V6
530 8’~’ Ave
Lethbridge, Alberta Phone (,1-03) 381-6172
TIJ 2J8

Phone (403) 382 4365
PAX (403) 381-5723
Email jmahoney @ env.gov.ab.ca

SKILLS and ABILITES

¯ over 15 years cxpeliencc loading and working effectively within interdisciplinary groups
¯ postgraduate tlaining in integrated planning augmented with over 11 tears experience
¯proven delivery of prog*ams within time and financial constraints
¯equally able to relate to and deal with. the public, professionals, and elected personnel

EDUCATION

U. of Calgary Doctor of Philosophy (Riparian Ecology) 1992-96

U. of Calgary Master of Environmenta! Design (Environmental Management) 1980-84

U. o~" Calgary Bachelor of Science (Animai BioIogy) 1978-80

U. orWaterloo Honours Bachelor of Science (Science) 1972-76

AWARDS

University of Calga~ Silver Anniversary Graduate Fellowship 1994/95
Province of Alberta Graduate Fellowship, University of Calgary (declined) 1993/94
NSERC Post Graduate Award - University of Calga~ 1992 - 1994
Faculty of Graduate Studies Award, Univers.ity of Calgary 1992 - 1994
Graduate Assistantship (Research) - University of Calga%’ 1983/84
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Dr. JOHN M. MAHONEY, P.Biol

RELEVANT EXPERIENCE

Current Position:

Senior Environmental Biologist 1993-present
Alberta Environmental Protection

Research Associate 1988-1993
University of Lethbridge

, developed a program to integrate the needs of downstream riparian ecosystems withoul impeding the

Professional Attiliations

Alberta Society of Professional Biologists
Canadian Society of Environmental Biologists

Other Interests

Lethbridge Community College Program Advisory Commiuee - member for Renewable
Resource Management, and Fish and Wildlife Technology Programs, 1997 present

International Canoe Federation International Judge for Slalom and Wildwater certification
Canadian Official to Olympic Gaines, Atlanta, 1996

2
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Dr. JOttN M. MAHONEY, P.Biol

PUBLICATIONS and REPORTS

Doctoral Thesis

Masters Degree Project

M’,~horlcy. J,M. 1984. A~ Evaluation of Shelterbelt Development in Alberta. Facuhy of b.nvironmemal Design,
University o~ Calga~,, Alberla

Refereed Publications

] Kranjec, JM Mahoaey & S.B. R</od. ] 998 "Ihe Re.~g~on~e oJThree Riparian Cottonwood ~pecil,~ to Wa~el Table
Decline ForestEc~logyand Ma~agement, 110:77-87.
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Dr. JOHN M. MAHONEY, P.Biol

Non-refereed Publicalions and Major Reports

Mapping. LRIS Newsletler, 612)5 8.
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Dr. JOHN M. MAHONEY, P.Biol

Conference Proceedings and Poslers
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Dr. JOHN M. MAHONEY, P.Biol

K Stobbs, A C~rbierc JM Mahcney&SB Rood, 1991 ThelnfluenceofRateofVgatetTablcDeclineon
Establishment and Survival of Hybrid Poplar Seedlings. In; Proceeding~ of th~ Bmlogy and Managemenl oI
Scutbern Alberta’s Collonwoods Conference. S.B Rood and J.M. Mahuney (eds) May 3,4, Unlvc~ity t~[’
Lcthbridge, Alberta

S.B, Rood & JM, Mah~ney, 1990, The Collal~se of River Valley Forests Dtlwn~trcam from dams in the Rr)cky
Motmtain Foothills. tn: Colleclion Environnemment et Geologie, C E. Delisle at~d AM. Bouchard (eels).
Canadian Society of Environmental Nohlgists. Milntreah 9(21 ):417-430.

Invited Seminars and Conference Organization

Malltlncy, J.M, 1998. Envir/!ntncma] Monitoring o[ the Oldman River Dam Frl)j~ct, Alberta Society of
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Joe R. McBride

Education:

Employment:

Teaching:

Professional Experience:

Professional Affiliations:

Awards:

Publications:

Community Service:
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Joe R. McBride
Publications

Nov,A, D.J and J R. McBride. 1992 Differences in Monterey pine pest populations in urban and natural
ft~rcsts. Forest Ecology and Managcment 50:133-144

McUleaiy, S, GM. Kondolf, I.R. McBride, and R. Twiss. 1992 Independent Review of Environmental

Rescm~ch. Universily of California. Bcrkcicy, CA. 79 p

McBzide, J R 1993 Managing National Parks. Renewable Resources lournal (Spring. 1993): 29 3/).

Nowak, D 1 and J R McBride 1993. Testing Microdensilomclric Ability t¢~ Dulerlninc Monterey Pine Urban Tree
Stress. Phol~0grammc~ric Engineering and Remote Sensing 59 (I): g9 91

Medbt.rv, S. and J R. McBride 1994 Urban lorestrv and plant conservation The Public Garden 9/1): 14 17, 40 41.

McBride. J R 1994 Riparian Woodlands SRM 203 In T.N Shifter (ed.) Rangela~d Cover T;’pes of the United
States. Society tot Range Management. D:nvcr, CO. pp. 13 14.

McBride, J. R and D. Gerhard. 1995. Urban riparian woodland ecology in the San Francisc~ Bay Area Proc

Association. Washington. D,C., pp236-239

Bartthart, S J, J. R. McBride and P Wan~c~. 1995. Pseudutsuga menzlesii (Mirb.) Eranco invasion of northern ~ak

Sugillara~ N. G and J" R McBride 1996 Dynamics uf sugar pine and assoeialed species following
non-sland-replacing fires in white fir~dorrlinared mixed conifk’r fbrests In: KiMoch, B. B ,Jl.. M. Maros)’, and M. E.
Huddleston (eds.) Sugar Pine: Status, Value, and Roles in Ec~lsystems: Proceedings of a sympesmm presented bv the
California Sugar Pine Management Committee University of Calflbrnia. Division ~f Agricullure and Natural
Resomces. Davis. California Publication 3362. pp, 39 44.

McBride d. R. W Russell and S Kloss ~996 hnpact of Human Settlement on Feresl Composition and SIruclurm

Management Oplinng Davis: University cf California. Centers for Walor and Wildland Resources, pp. 1193-1202.
McBride, J. R. otal 1997. Genetic Archit:cturc of Bluc Oak. Proceedings of the Calitbrnia Oak Woodland
Conference. California State Univerglty, San Lgis Oblspo, CA. (in press)

McBride. J R et al 1997 Re~loralion Management of Oregon White Oak W~odlands at Anadel Stale Park, Sonoma
Count)’, CA. Proceedings ¢~f the Calitornia Oak Woodland Conference Calitornia State University, San Luis Obispo,
CA (in press)

McBride, J.R. and H,F Heady. 1968. Invasion ~ff ~m’assland by Bacchari~ pilularis, Jottr Range Mgt 21:106 ] 0/�
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McBride, J R 1974 Plato succession in the Berkeley Hills, Califernia. Madrurm 22:317-329.

McBride. J R, and V P Semion and P.R. Millm 1975. hnpact of ah pollulion on Ihc aq’owih of ponderosa pine.
California Agriculture 29( 12)8-9

McBride. J.R. and R D Laven 1976 Scars as indicators of fire t:requency in the San Bernardino Moumains,
California Jour Forestry 74(7):439 442.

McBride. JR and D. Jacobs. 1976. Urban l’me~l development: A study, Menlo Park, California. Urban Ecology
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McBiidc. J.R. and E,C. Stone. 1976, Plant succession on the sand dunes of the Monlerey Peninsula. CalifOrnia
American Midland Naluralisl 96(1):118 132
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Publications 1, I~etrich, W.E., 1975, Surface ware: resources o~ San J~an Cotmty, h~, Geology

No. 46, Waghington l)epar~ent of Ecology, p. 59-125

mountainous terrain: ~t. ~r Geomo~h., SuppL Bd. 29, p. 191-206.

3. D~ne. T, WE. Dietrich ~d M B~engo, 1978, Recent and past erosion tales
in semi-arid K~nya: Zeit. ~r Geomorph., Suppl. Bd. 29, p. 130 140.

4. ~e. T, WE. Dietrich and M B~engo, 1979, Rapid evaluation of soil
erosion and soil lilespan m ~e grazing lands of Kenya: Proc, ~lema:l.
Hydrol. ~i., Can~rra Symposium on ~e Hydrology of Areas of Low
Precipitation, p. 421428.

a sand bedded meander: Jour. of Geol., v. 87, p. 305-315.

6 ~e, T, W.E. Dietrich ~d M Bmnengo, 198(1, Simple, partabl~ equipment
for erosion exper~ents ~der a~ficia] ramfall: Jour. Agric. Engineer. Rea., v. 25,

7 Dmme, T. m*d WE. Dietrich, i980, Experhnental study of Horton overland

Zelt. ffr Geomorpk, Suppl. Bd. 35, p 4%59.

8. ~e, T. ~d W.E. Dietri~, 1980, Ewemental study of Ho~on overland
flow on tropical h~lslopes: II Hydraulic characteristics ~d hilM~e
hydrographs: ~it. ~ur Geomo~h., Suppl. Bd. 35, p. 60-80.

9. Dunne, T., W.E. Dietrich, N. Humphrey and D. rubbs, 19B1, Geologic and
geomorph*c aspects of gravel supply h~ western Washington. in. Proc. on
Salmon-spawt~mg Gravels, J.J. Cassidy (ed), Wash. State Water Res Center,
R~port No. 39, p 75 100.

Fore,ted ~ainage Basi~% F.J. Swanson, R.J Janda; T. Dunne, and D.N. Swanston
(eds.), U.S.D.A. Forest Semite General Technical Report PNW-14L Pacific
Northwest Forest ~d Range Exper~ent StaNon, l’o~l~d, Oregon, p 5-23

Syrup., Colorado Sta~ University, August 1979, Spec Publ., no 43, p. 41 55.

12. Dietrich, W.E., 1982, ~ttlh~g ~’eIocity of natural parities: Water Resourceb
Research, v 18, no. 6, p. 1615-1626.

13. Dietrich, W.E., 1982, Mechanics o~ a river meander: in, ~ield Tnp Guidebuok
1982 Conferee of ~e Americ~ Geomo~hological Field Group. PmedaIe,
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14 Dietrich, W.E., D Windsor and T. Durme, 1982, Geology. climate, and
hydrology of Barro Colorado Island: in, Seasonal Rhythms and the I cology of a

K~nd and D.M. Windsor (eds), Srnithsoni~ h~stRution Press. Washington, DC.,
p. 21-46.

1S Dietrich, W E and J D Smith. 1983, Influe~ce ~f the poznt bar on flow through
curved channels, ~ater R~sourees Research v 19, no. 5, p. 117~1192.

16 Dietrich, WE and R Dora, 1984, Sig~ihcance of thick deposits of colluvium
on hill~lopes: a case stndy involving the use of pollen ana~ys~ in t~e coastal
mo~tah~ of Northern California, Jour. Geol., v. 92, p. 147-158.

17 Dietmch, W.E and JX~. Smath, 1984, Processes controlli~g the equilibrium bed
moFphology in nve~ meanders, in: I~vers 83: Proceedings of a Specialty
Conference on River Meandering, October, 1983; Am. Soc. Civ. Fmgineers, p. 759-
769

18. Dietrich, W.E, J.D. Smith, and I Dunne, ~9~4, Bo~mdary shear stress,
sedhnent ~ransporl and bed morpb~k%y m a sand-b~dded river meander dunng
high and low flow, in: Rivers ’83: Proceedings of a Specially Conference on Rive~
M~and~ring, October, 1983; Am. Soc. Cir. Engineers, p. 632-639.

19. Dietrich, W.I~ and JD. Smith, 198~, Bedload transport in a river meander, p
1355 1380.

deposits and associated landslides in the northern S.F B~y Ar~a, California, USA,
Proceedings ~V international Symposium on Landslides, Toronto, t 984, pp. 423-

2L Dietrich, W.E and J. Gallh~atti, ~991, Fluvia2 geomorphdogy, m: Field
t!xperiments and Measurement Programs in Geomorpholo8.~ O. Slaymaker (ed),
A.A. Balkema, Rotterdam, p.169-229.

Da~dslides m so~l mantled lm~d~capes, in: Hillslope Processes, Sixteenth Ara~ual
Geomorphology Sjrmaposiuna, A Abrahams (ed.), Allen and Unwln, Ltd. p 361
388

R.M. Norris, G.G. Parker St., M Pavlch, T.L. P0w0, J.M. Robb, J.D.Rogers, and
CE. Sloan, 1988, Landform development, Chapter 42 m The Geology of North
America, v. 0-2, Hydmgeology, Geological Society el America, p. 383-400.

24.Reneau, S.L., W.E. Dietrich, R.I. Dora, C.R. Berger, and M Ruhm, 1986,
Geomorpt~c m~d paleoc~natic implications of latest Pleistocene radiocarbon
dates from colinvi~ma-mantled he!jews,~ California, Geology, v. 14. p. 655-658.

25. Reneam S.L. and W.E. DieDich, 1987, The m~portance of h~llows in debris
flow studies, in: Debris .Flows !Avalanches: Process, Recognition mad Mitigation,
Review~ in Engineering Geology, Volume VII, ].E. Costa and G.F. W~ezcorek
(eds.), Geological Society of America, p. 165-180.
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26 Br~nhall, G.H. and W.E Dietrich, 1987, Constitutive mass balance relations
between ci~emic al composition, volume, density, porosity, and strain in

Geochimica ot ( osmoehima Acta, v 51, no 3, p. 567 587

27. Dietrich, W E., I987, Mechal~cs of flow and sediment transport in river bonds

British Geugrapl~ers Special Publication No. 18, Basil Blackwell, Inc, p. 179-227

28. Reneau, ,’41. and W.E. Dietrich, 1987, Size and location of c olluvial landslides
~n a steep forested l~mdscape, Prec. Int. Syrup. on Erosion and Sedtmentation aa
the Pacific Ran, 3 7 August 1987, Corvalfis, Ore., Int. Assoc. Hydrological

29 Wilson, CJ and W.E. Dietrich, 1987, Tht, conlribufit~n Df bedrock
groundwater flow to storm runoff and high pore pressure development ~
hollows, Proc hat. Syrup. on Erosion and Sedimentation in the Pacific Rim, 3-7

30. Dietrich, W.E., S.L. Reneau and C.J. Wilson, 1987, Overview: "Zero-order
Basins’ arid problems of drainage density, sedhnent lrar~sport and hfllslope
morphology, Prec. Int. Syrup on Erosion and Sedimentation in the Pacific R~n, 3
7 August 1987, Corvallis, Ore., Int. Assoc. Hydrological Sc~ence~ Bull., Pub. no.

31. Whiting, P.J.W.E. Dietrich, E.B. l~opold, T.G Drake, and R L. Shrove, i988.

32. Drain., T G., RL Shrove, W.E. Dietrich, Pd. ~itmg, and L.B. LeopoId, 1988,
Eedload transport of fine gravel observed by motion picture photography,
Journal of Fluid Mechanics, v. 192, p. 193-217.

33. Brimhall, G.H, C.J. Lewis, J.J. Ague W}’. Dietrich, J. HampeI~ T Teague, and

34. Reneau, S.L., W.E. Dietrich, M. Rubm, D.J Donahue, and J.T Jull, 1989,
?uaalysis of hlllslope erosion rates using dated colluvial deposits, Jc)urnal ot

35. Dietmch, W.E. and PJ. ~Vkfiting, 1989~ Bou~dary shear stress and sediment
transpcr~ in river meanders of sand and gravel, in S. Ikeda and G. Parke~ (Eds.),
River Meandering, Americana Geophysical Union Water Resources Monograph

36. M ontgomery, D.R., and W.E. Dietrlda, Where do channe]s begin?, 1988,
Nature, v. 336, p. 232-2.34.

37 Montgomery, D., and W.E Dietrich, 1989, Channel initiation, drainage

38. Dietrich, W.E., JW. I,~chner, H Ikeda, and F. Iseya, 1989, Sedhnent supply
and the development of the coarse surface layer in grav~l-bedded rivers, Nainre,
v 340, no. 6230, p 215 217.
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39. Wlison, C.J, Dietrich, W.E and T.N Narasirn~an,1989, l~redictmg high pore
pressures a~d saturation overland fl¢~w in unchannelled hillslope valleys,
Hydrology and Water Resouxces Symposium, h~stitution of Engineering
Australia, p.392 396

40, Reneau, S.L ~md W.E. Dietrich, 1990, DeposiBonal history of hollow~ on steep
hil~slopes, coastal Oregon and Washington, National Geographic Research, v. 6,
no, 2, p. 22(]-230

41 Kircl~a~er, J., W.F. Dietrich, F. Ineya,, and H Ikeda, 1990, Tire variabihty of
crit!eal boundary shear stress, friction angle, and grain protrusion [n water
worked sed~nents, Sedhnentology, v 37, p. 647-672.

42. Reneau, S.L., W,E. Dietrich, D.J. Donahue, and A.J.T. Jull, 1990, Late
Quaternary history of eolluvlal deposition and erosion in hollows, Central
Caiilornia Coast Ranges, G~ological Society of America Bulletin, v. 102, no 7, p
969-982.

43. Di~ tricdn, W,E., 198% Slope morphology mrd erosion processes, in C
Wabrhaftig and D. Sloan (Ed~.), Geology of ~ Franci~o and Vicinity, Field Trip
G~idebook T1 ()5, American Geophysical Union, p. 38-40.

44. WiLson, C. ] , S. L Reneau, and W. E. Dietrich, 1989, Hydrologic a~d eroslonal
processes in hollows, Lone Tree Creek, Marhr Gotunty, California, in W. M
Brown, IIi, led), Landslides in Central California, Field Trip Guidebook 1"381,

Karkby (Bds), Chac0ael Network Hydrology, J. Wiley and 5on~ p. 175 219.

46 Whiting, P J., and W. E Dietrich,1991 Convective accelerations and boundary
shear stress over a chea~nel bar, Water Resources. Research,v 27, no,5, p 783 796

47. Whittng, IL ). and W. E. Dietrich, 199D, Boundary ~hea~ stress a~d rougl~ress

48. Reneau, S.E. and W.E. Dietrich, 1991, Erosion rates in the southern Oregon
Coast Range: evideac~ for an equilibrium between hillslope erosion and
sediment yield, Earth Surface Processes and I~ndforms, vob 16, p.307-322.

measurements on a naturally formed gravel streambed; ~mplicatinns for critical
boundary shear ~tress, Water Resources Research, Vol 28, No.2, p 411~!25

50. Montgomery, D.R, and W.E. Dietrich, 1992, CBa*tnel initiation and the
problem of landscape scale, Science, V.255, p.826-830.

51. BrimBall, G. H, Chadwick, O.A., Lewis, C.J., Compston, W.. Dietrich, W.E.,

inca sive processes in soil evolutinn, Science V. 255, p.695-7ll2.

52. Dietrich, W.E, C.J Wilso~, D.R Montgomery, J. McKe~a~, and R. Bauer, 1992,
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53. Monaghm~, MC., J. McKemn, W.E. Dietrich and J. Klein, 1992, t°Be
Chronometry of bedrock to-soil conversion rates, Earih Planet S~i Lett., v 211,
p. 483-492.

54. Sold1, MA and WE. Dietrich, 1992, Tile problem of chamael erosion
bedrock, i~! K.H. Schmith       and J de Ploey (Editors), Ftmct~onai
geolnorphologv landform analysis and models, Catet~a Supplement 23, p. 101 -
124

55. D~etrich, W.E., C.J. Wilson, D.R. Montgomery, and J. McKean, 1993, Analysis
of erosion thresholds, channel neV, vorks and landscape morphology usarg a
digital terrain model, ]. Geology~ VoI. 1I~1, No.2, p.161-180.

56 McKean, J. A., W E Dietrich, RC Finkel, J.R. Southon, oa~d MW. Caffee, 1993,
Quantification of sell production and downslope creep rates from cosmogonic
~°Be accumulalions on a hillslop~ profile, Geology,v.21, p. 343-346.

57. ~A~utmg, P. J and W.E. Dietrich, 1993, E×per~mental constraints on bar
migration through bends: in~pllcatinx~ for mem~der wavelengt}~ selection, Water
R~sources R~search, eel. 29, no 4, p 1091-1~02.

58 Montgomery, D R and WE Dietrich, 1994, A physically-based model for
topographic control on shallo,a, landsliding, Water Resources R~search,

59 Booker, F.A, W E. Dietrich and L.M. Collins, 1993, Runoff and erosion after
the Oakland Pirestorta: expecta~ons and observations, Calitornia Geology,
volume 46. number 6, p.159 173.

60. Wluting, PJ. and W.E. Dietrich, I993, Experimental studies of bed topography
and flow patterns m large-amplitude meanders: 1 Observations, Water

61. ~2utin g, P.J. and W.E. Dietrich, I993, Experimental studies of bed topography
and flow patterns in large amplitude meanders: 2. Mechanisms, Water
Resources R~s~arch, eel 29, no 11, p.3615-3622.

62 Day, G M, WE. Dzetrich, SG. Apte, G.E. Barley, m-~d A J. Mazkham, 1993,
The fate of mine-derived sedm~ents deposited on the middle Fly River flood-
plain of Papua New Guinea, in R. J. Allmr and J.O. Nriagu (Editors), h~temaiiunal
Conference on Heavy Metals in the Environment, Volume 1, CEP Consultar~ts,
Ltd., Edinburgh. UK, p. 423-428.

63. Montgomery, D.R. and W.E. Dietrich, 1994, I ,andscape dissection and
drai~aage area-slope thresholds, in Process Models and Theoretical
Geomorphology’, edited by MJ. Kirkby, John Wiley and Sons, p.221 246.

64. Howard, A.D, W E. Dietrich, axed M.A. Seidl, 1994, Modeling fluvial erosion
on regional to continental scales, Joum. of Geophysical Res, eel. 99, No

65. Seidl, M A, Dietrich, W. E., Ydrcin~er, J. W., 1994, Longitudinal profile
dow’.npment into bodrc~’k: an analysis of Hawaiian channels, J. Geology, v. 102.
p. 457 474.
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66 Dietrich, W,E., Reiss, R., Hsu, M., and Montgomery, DR, 1995, A process
based model lot colluvial soil depth and shallow 10a~dslidmg using d~gital
elevation data, Hydrological Processes, Vol 9, 383-400.

67 Montgomery, D.R. and W.E. Dietrich, 1995, Hydrolgic processes in a low-
grachent source area, Water Resources Research, v 31, no 1, p 1-10

68 Power, M E, A. Sm~, G. Parker, W.E. Dietrich and J, T. Wootton, 1995,
Hydraulic food-chain models, Biosciencc, v. 45, No 3, p.159 167.

69 Ligon, F. K., W. E Dietrich, and W. J. Truth, 1995, Downstream ecological
effects of dams: a geomorphic perspective, Bioscience, Vol. 45, No. 3, p. 183 192.

70 Power, ME., G. Parker, W.E. Dietrich, and A. Sun, 1998, How does floodplain
width affect floodplain fiver ecology? A prehmh~ary e×plurat~on using
simulations, Geomorphobgy, v.13, p.31(3-318.

71 Rmaldo, A., Dietrich, W.E, Rigon, R, Vogel, G. K, Rodriguez-lturbe, I, 1995~
Gt.omorph~logical sigantures of clm~ate, Nature, v. 374, p, 632~535.

72.Presser, I.P., and W.E, Dietrich, 1995, Field experiments on erosion by
overland flow and their implication for a digital terrain model fo~ channel
[mtiation, Water Resources R~aearch, w~l. 31, no. 11, p 2867 2876.

73 Prosser, L P., W. E. Dietrich, and J. Steveaon, 1995, Flow resistax~ce and
sediment trm~sport by concentrated overland flow i~ a grassland valley,
Geomorphogy, v.13~ p. 71-86

74. Power, M E, W E. Dietrich, a~ld K. O. Sullivan. h~ press, Exper~nenb
obser~ ation and u~ference in    river and watershed investigations, m Resetarits,
WJ. and J. Berando, Editor, Issues and perspectives m experimental ecology,
Oxford University Pre~s

75. Dietrich, W.E., G. Day and G. Parker, in press, Tl~e Fly Pdver, Papua New
Guh~ea: hfferences about river dynamics, floodplain sedtmentatien and fate ot
sediment, in A Miller and A Gupta (edt), Varieties of Fluwal Form, J. Wiley.

76 Anderson, S A., W E, Dietrich, R Torres, D.R Montgomery and K, M.
Loague ,1997, Concontration-discharge relationships ~n runoff from a steep,
und~almele d catd~ment, Water Resources Research, vol. 33, no. 1, p. 211-225.

TT. Power, M. E., W. E. Dietrich, and J. C. Finlay, i~ press, Darns ~md donwstream
aquatic biodlversily: potential food web consequences of hydoriogic and
geomorphic change, Environmental Management.

78 Montgomery, D.R,, W E Dietrich, R. Torres, S. P. Anderson and J. T. Heffner,
1997, Hydrologic response of a steep tmcharmeled valley to naturai and applied
rainfall, Water Resources Research, vol. 33, no.l, p. 91-109.

79. Montgomery, D. R. W. E. Diotrirh and K. ~ullivan~ in press, The role of GIS h"
watershed Analysis

80. Ehetrich, W. E, and D. R. Montgomery, in press, Hillslopes, Channels and
l,mdscape Scale, In G. Sposilo (edt) Scale d~pendence and Scale invariance in
tlydro/ogy, Cambridge University Press
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81 MacDonald, LH, D M Anderson,. and W E. Dietrid% in press, Paradise
Threat~)~ed: Land use and erosion on St. ~o~n, U.S. Virgin Islands, Environme~a!
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Educatlon

B.A., Brown University (Biology’), Providence, Rhode Island, 1971
M.S., Boston University Marine Program (Biology), Wooas Hole, Mas~achusetrs, 1974
PhD, University o[ Washington (Zoology), ~eattle, Washington, Dec. 1981

’q’he grazing ecology of armorc~l catfish in a Panamanian stream"

Professional Experience

Visiting Assistant Professor, Division of Entomology and Parasitology~ University of California,
Berkeley, 198f~1987

Assistant prolessor, Department of Z~ology, and ltu¢grative Biology, University of California,
Berkeley, 1987-1992

Associate Professor, Deparm~en: of Integrative Biology, University of California, Berkeley, 1992 - 1996
Professor, Department of integrative Biology, University of Califonda, Berkeley, 1996 - present

Factflty Manager, Angelo Coast Range Reserve, 1989 - present
Chair, Aquatic Ecology Section, Ecological S~wiety of America, 1995-1996
Chair, University-Wide Natural Reserve System Advisory Committee, 1995-1998

Honors and Awards

Sigma Xi, 1971
P~i Beta Kappa, 197t
BA., rnagna turn laude 1971
Summer student feBowships, Woods Ho~e Oceanographic Inst., 1972, 1973
Nobel summer fellowship, Smithso~ian Tropical Res. Inst., 1976
Walter Rathbone Bacon Fellowship for Field Biology, Smithso~ian Institution, 1978-80
National Science Foundation Dissertation Improvement award 1978-80 ($3300)
National Science Foundation award (Ecology panel), 1983-85: "Multi-level effects of an algae-grazing rrannow

(Campostoma anomalum) on north temperate streams (vdth Drs W.J Matthews and AJ Stewart,
Univ. Oklahoma ($£:~0,000)

National Science Foundation supplementary award (Ecology par, el), 1983-85: "Predators and algae-grazing
minnows in north temperate streams: Does the kind of predaior matter?" (with Drs. Matthews,
Stewart, and R. C_ashner/($10,848)

Jasper Loftas-Hitis Prize for Young Investigators, from the American Society of Naturalists, 1985
National Science Foundation Visiting Professorship for Women, 1986d~88: "The role of primary consumers in

structuring comraunities of northern Californian streams ($148.265)
Junior Faculty Award, Ut~iversity of California, Berkeley, 1988
Water Resources Center (California) Award: 1988-90: "ScasonaI and hydroIogic controls of algal blooms in

northern California rivers." ($52,60(1)
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National Science Foundation award (Ecology panel), 1991-1993: ’~Productivity, plant biomass, anti trophic
interactions in rivers." ($192,097)

National Science Foundation award (Conservation Biology panel), 1991-1993: "Food web analysis of
biodiversity: Application to algal-based river systems." ($100~0(X~)

National Science Foundation award IEcology panel) (1994-1996): "Disturbance and the structure of r~ver
webs" (wilh J.T Wootton and M.S Parker, $30(1,000)

Water Resources Center (California) Award: 1993-1995. Effects of stream flow regulation and reduction
scox~ring floods im trophic transfer itf biomass to fish in northern Calihlmia rivers. ($37,220)
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Pubticatior~s

Ecology and Systemafies 12: 4749.

Power,ME., SJ. Kupfer~r~ GW. Mi~l~ll, M.C Molles and M.S. Parker. 1997. Susmi~ng Western Aqua~c

Weste~ Water Policy Review P~sidential Advisory Co~ission

Power, M.E., W.E. Dietrich, and K.O. Sullivan En~nment, observation, and inferen~ in river and wate~hed

~r~nter, S., T Fret, L Person, M Power and D So~. 1996 Fmshwat~ ecosyst~: Lin~ges of complexity

Funcito~l Roles of Biodiversity: A Global Pers~ctive Wile),, N.Y

Power, M.E, W.E Die~ch, m~d JC. Fi~day. 1996. Dams and downs~eam aquatic bmdiversity: Potential food

Power,M.E, D. Tilth, J. A. ~tes, B.A. Menge, W.J. Bond, L.S. Mills, G. Daily, J.C. Casfilla, J. Lukhenco, and
g.’l Paine ]~6 Challenges in the quest for keystones. Bio~iencc 46: ~-620.

Power, M.E., A. Sun, G. Parker, W.E. Dietrich and J.T Woottt~n 1995 Hydraulic f~d cbain models.

~wton (~s) Linking S~cies and Ecosystems Chapman and Hall, N.Y.

Power, M.E G. Parker, WE Dietrich, and A. Sun 1995 How does floodplain width af£~t floodplain ~ver
~olt~? An prelimina~ explora~o~ using simulations. G~vmorpholo~ 13:~1-317

O~nen, T., M.E. Power and L. Oksancn. 1995 Habiutt selection and consumer re~)ur~s. American Naturalist
146: ~5-583.

GA. Pulis and K.O Winen~ller (ed5) Food Webs: Integration of Patmms and ~’~cs. C~pman
and Hall, N.Y.

~uni~es. pp. 39~ in G.A. Pulis a~d K.O. Wi~emiIler {~s.) Fo~ Webs: In~atlon of Pattcr*~
and ~a~cs C~p~n and ~11, N.Y

Power,ME. and L S. Mills. 1~5 The Keystone Cops meet in ~1o Trends in Evolution ~d E(~lo~ 10: 182-1~
(not ~r reviewS)

la~al anuran (~ ~) life histg~ traits. Curia 1994 (2): 446457.
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Matthews, W.L, BC. Harvey a~d M E Power. 1994 Spatial and temporal patterns in the fish assemblages of
individual pools in a madwestern stream (USA). Enviroi~mental Biol~lb, y of Fishes 39:381-397

Wo~tton, IT. and M.E. Power 1993~ Productivity, consumers, and the struceare of a fiver food chain. Proc. Nat.
Acad. Sci. USA 90: 1384-1387.
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Power,M E. 1984 Habitat quality and ~hc distribution of algae-grlizi~g catfish in a Panamanian stream. ~T
Anim. Ecal, 53: 357-374.

Power,M.E. 1984 2~ne importance of sedimen~ in ~he f~,edi~g ecology alld social interacfians ~f an ~rmoi~d
catfish, Ancistrus spinosus Environ BioL Fish. 10:173-I81

Plower,M.E and W.J Mal[hew$. 1983. Algae-grazil~g nxinnc~ws (~mpi~storna anomalum), pisdvorous bass
~ spp) and the dlstributio~ of attached algae in a small prairie-margin stream, Oecologia
60:328-332
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Social Security# 571-95-2456

Australian citizen; US Permanent Resident
Date of Birth: March 14, 1943
Education: BSc(Bons) Melbourne 1965, PhD DipEd Monash 1959

Appointments:

1965-69 Tntnr, *%n~or Tutor and Lecturer
Department of Mathematics, Monash University

1969-73Lecturer, D~partment of Probability
Statistics, University of Shcffield
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University of Western Australia
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(Head of Department 1980 82)
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