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EXECUTIVE SUMMARY

PROJECT DESCRIPTION AND ECOLOGICAL OBJECTIVES: The proposed project will develop a
thorough understanding of existing biological, ecological and geomorphic conditions in the
Merced River conidor downstream of the Crocker-Huffman Dam and will develop and
implement a comprehensive. ~eientificaily-based restoration and monitoring strategy. The
project will be conducted in three phases: Phase I - Development of the Corridor Restoration
Plum Phase 11 - CEQAiNEPA Compliance; and Phase III- Specific Site Design, permitting,
Implementation, and Monitoring. This proposal includes Ph~-~e I. Funds for Phases II ~ad Ill
will be sought in future CALFED funding cycles and through other restoration fund sources.

The ecological objective is to create a self-maintaining, pToperly functioning fiverine
ecosystem by restoring large-scale geomorphic and ecological processes and attributes in the
lower Merced River, including sediment supply and transpert, geomorphieally functional channel
and floodplain morphology, floodplain connectivity, and functional, high-quality riparian habitat.
Implementation of the plan will restore degraded fiverine habitat and habitat connectivity for
numerous native species, including chinook salmon.

In Phase I, the Stillwater Team will coordinate with stakeholders and conduct technical
analyses to develop a fe~-sible and implementable Corridor Restoration Plan. In Phase IL
documentation necessary for compliance with NEPA and CEQA at the programmatic level will
be completed and wig likely include the preparation of a programmatic I:IR~IS. In Phase
site-specific restoration projects will be implemented.

APPROACH~ TASKS~ AND SCHEDULE: The proposed plan will apply a process-based ecosystem
approach, combined with current and future land use considerations and local outreach, to
develop specific projects that are implementable in the current social context.

The study will be accomplished through twelve tasks: (1) identify factors ]imitthg the
chinook salmon population, (2) map current channel planform, (3) update hydrologic analysis
(Vick 1995), (4) assess sediment supply and transport, (5) evaluate geomorphieally functional
channeI and floodplain morphology. (6) assess and map current riparian vegetation, (7) assess
constriction of floodplains by levees, (8) identify social, institutional, infrastructure, and
legislative opportunities and constraints, (9) coordinate with local and state stakeholders, (10)
develop restoration strategy and monitoring program, (I I) identify potemial funding sources, and
(12) develop site-specific conceptual designs for the 2 highest priority projects.

Anticipated time to complete the study is 16 months.

J US~II~ICA TION FOR PROJECT ANn ELYNDI~G BY CALFED: The Merced River has experienced
significant alteration of its sediment supply, flow regime, and morphology, which have resulted
in the loss and degradation of habitat for native species, particularly chinook salmon. To date, no
comprehensive restoration strategy has been developed for the Merced River. Instead, site-
specific projects that have not sufficiently considered the role of geomorphic processes have been
implememed, with little success.

~is project proposes to develop and implement a long-term, large-scale restoration program
that will identify and restore critical georoorphic processes that create and maintain healthy
riverine ecosystems, 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.
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BUDGET COSTS AND THIRD PARTY IMPACTS: The estimated total cost of Phase I of the project
is $522,961. Costs for Phases It and III will be dependent upon the outcome of Phase I.

The ploposal includes coordination with local landowners, the Merced Irrigation District
(MID), and state and local agencies to ensure that all potential third party impacts are identified
and avoided. Plan development and project implementation may provide employment
opportunitie~ in the ~tudy area.

APPLICANT QUALIFICATIONS: The project team is composed of three consulting firms
specializing in geomotphic and ecological analyses and experienced in implementation of
restoration projects in the San Joaquin Basin, particularly on the Tuolumne and Merced rivers.
Team members also specialize in public coordination, land use planning, and environmental
compliance. Stillwater Sciences is a interdisciplinary firm with proven expertise in geomorphic
analysis, fisheries ecology, wildlife biology, riparian and wetland ecology, and long-term natural
resource planning. McBaln and Trush specializes in assessing and mitigating the geomorphie
and ecological impacts of dams on riverine ecosystems, and is currently preparing a similar
restoration p]an for the Tuolumne River. EDAW, Inc. has extensive experience in planning and
regulatory compliance, particularly with large, multidiscipfinary resource studies. EDAW has
recently been involved in ]arge scale restoration planning and CEQA/NEPA compliance on
several rivers in central California. The project team includes a scientific advisory committee
consisting of recognized experts in the fields of geomorphology, aquatic and riparian ecology,
and statistics.

MONITOKING AND DATA EVALUATION: The restoration plan will include specific guidelines
and methods for monitoring and evaluating implemented restoration projects as well as a long-
term, basin-wide monitoring program to evaluate the effectiveness of the overall restoration plan.

LOCAL SUPPORT]EOORDLNA TION WITH OTHER PROGK~. M S/COMPATIBILI’f Y WIT~t CALFED
OBJECTIVES: The project includes informal agency and landowner contacts as well as formal
public outreach to inform people about the project and solicit public input. Currently, no
organized groups exist that focus on watershed planning or restoration on the ieTced River.
Development of this proposal has included coordination with CDFG, CDWR, Merced irrigation
District (MID). Merced County Planning Department, and Merced County Association of
Governments. Each of these agencies has expressed interest in and a need for this project and
will cooperate in its development. A letter of support from the Merced County Planning
Department is attached in Appendix E.

The project will be coordinated with and will provide technical information and data to
ongoing restoration programs and studies being conducted by CDFG, CDWR, and MID,
including actions currently funded under the Pour Pumps Agreement and potentially through
CALFED. In addition, CDFG is currendy coordinating with MID to conduct a long-term study
of chinook salmon. The analyses completed under this proposal wi]] support and complement
this study.

The proposed project is consistent with CALFED objectives. In particular, the vroject will
improve and increase productive and lhnctioning dverine habitats that support native wildlife
and fish species and will contribute to the health and size of San Joaquin fall-run chinook salmon
population.
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PROJECT DESCRIPTION

A. PROJECT DESCRIPTION AND APPROACH: The proposed project will develop and
implement a comprehensive strategy for restoring the Merced River corridor downstream o[ the
Crocker-Huffman Dam. The project will be conducted in three phases: Phase l - Development of
the Corridor Restoration Plan; Phase if - CEQA/NEPA Compliance; and Phase III - Specific Site
Design, Permitting, Implementation, and .Monitoring. This proposal incbides Ph~e I. Funds for
Phases I1 and Ill will be sought in future CALFED funding cycles and through other restoration
fund sources.

In Phase I, the Stillwater Team will develop a comprehensive understanding of past and
current ecological and geomorphic processes and prepare a restoration plan for the merced River
corridor. This phase is not just a planning effort but a rigorous state-of-the-art, scientific study of
geomorphic and ecological processes which will provide the critical scientific foundation for a
complete and successful restoration. Development of the restoration plan will utilize a process-
based, ecosystem approach, aimed at developing recommendations for restoration actions that
will improve or restore geomorphic and ecological processes and attributes in the river corridor.
The plan will be based on the model illustrated in Figure l, in which geomorphic processes
(governed primarily by sediment supply and streamflow) determine the quality, quantity and
distribution of physical habitat. It will build on work already completed by members of the
Stillwater Team on the Merced and Tuolumne rivers (Vick [995; Kondolf et al. 1996a, 1996b;
see EA Tuolumne River Study Bibliography Appendix B) as well as studies conducted for the
California Department of Fish and Game (CDWR 1994; JSA 1995; WEST Consultants 1995;
USFWS 1997). The Team will utilize current technologies, including computer-based
geographic information systems (G1S), to facilitate plan analysis and presentation.

In Phase lI, the Te~rn will prepare documentation required for compliance with the California
Environmental Quality Act and the National Environmental Policy Act, including (if necessary)
the preparation of a programmatic Environmental Impact ReporVStatement. Phase II should
begin six months after initiation of Phase I to allow time to develop restoration
recommendations, after which Phase II should run in parallel with Phase I to reduce project
implementation time.

Project implementation (Pha~ llI) may be conducted by state agencies (such as the
California Dep0.rtment o[ Fish and Game and California Department of Water Resources), local
stakeholders (such as aggregate mine operators), private companies, or other groups.

B. PROJECT LOCATION AND GEOGRAPHIC BOUNDARIES: The project area
includes the 52-mile reach of the Merced River and its floodplain downstream of the Crocker-
Huffman Dam in Merced County, CA (Figure 2).

C. EXPECTED BENEFITS: By restoring large scale geomorphic and ecological processes
and attributes, project implementation will address a number of stressors and will benefit high-
priority species and habitats identified by CALFED. Stressors that will be addressed include:
migration barriers and straying, physical isolation of the floodplain, elimination of fine sediment
replenishment (to the floodplain), alteration of channel form, prevention of channel meandering,
isolation of side channels and tributaries, reduction of gravel recruitment, loss of the existing
riparian zone or lack of recruitment potential, and elevated predation and competition losses.

Project implementation will directly benefit instreatu aquatic habitat, shaded riparian habitat,
seasonally inundated floodplain habitat, and riparian habitat a.s well as enhance physical and
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biological interactions between these habitats, and benefit San Joaquin fall-run chin~k salmon
(a CALFED priority species), migratory birds (a CALFED second priority), and numerous other
native species, including several endangered or sensitive species. Restoration efforts will also
reduce habitat for largemouth and smallmouth bass, introduced species that prey on juvenile
salmonids.

In addition to the long-term benefits of complete implementation of the restoration plan, the
geomorphic, biological ecological analyses conducted for this project will benefit the design and
implementation of near-term restoration projects currently under consideration by CDFG and
CDWR. Also, the GIS developed under this proposal will be available to CDFG and other
resource agencies for future applications.

D. BACKGROUND AND BIOLOGICALJTECHNICAL JUSTIFICATION: The Merced
River corridor has been significantly altered by dam construction and operation, flow diversion,
gold and aggregate mining, levee construction, and land use conversion. The Crocker-Huffman
Dam and the dams upstream functionally isolate the upstream portion of the watershed from the
downstream portion, preventing longitudin~d connectivity of geomorphological vz~d ecological
rivefine processes. Flow in the river is regulated by four mainstem dams (Figure 2), which, since
1926, have eliminated the coarse ~ediment supply from the upper watershed and reduced the 1.5-
year flood magnitude by approximately 83%, from 8,260 cfs to 1,420 cfs. In addition, gold and
aggregate mining have removed stored bed]dad from the channel and floodplain and have
substantially altered channel morphology. A study by Vick (1995), which assessed geomorphic
trends in the Merced Rive~ corridor, is the only large-scale evaluation that has been conducted
for the Merced River. Vick (1995) documented the following channel responses to these
perturbations: (1) reduction in active channel width averaging 85 feet (33% of the 1937 channel
width), (2) channel incision of up to 20 feet, (3) elimination of channel migration, (4) elimination
of floodplain slough complexes, and (5) creation of 5.6 miles (273 acres) of instream mining pits
that occupy 33% of the historically available spawning reach (Figure 3).

Physical alterations of the Merced River have blocked anadromous fish access to the upper
watershed, reduced and degraded habitat for native species, created habitat or increased
suitability for introduced species, and eliminated or impaired fluvial processes that, under natural
conditions, form and maintain riverine habitats and ecological processes. C’DFG has identified
the Me~ed River as "the most degraded among the San Joaqdin tributaries" (Reynolds et al.
1993: p. V1]-92). Vick (1995) concluded that without active and large-scale restoration of
channel and floodplain morphology and geomorphic processes in the river corridor, salmonid
habitat quality will likely continue to decline because of continued channel incision and bed
armoring.

To date, no long-term restoration strategy has been developed for the Mereed River corridor.
Instead, individual habitat restoration and rehabilitation projects have been constracted on a
project-by-project basis, lntheearly 1990s, CDFG and CDWR constructed three spawning
habitat restoration projects on the Merced River. These projects took a narrow perspective of
restoration, attempting to construct specific physical parameters in the channel (bed slope, flow
velocity, and substrate size) deemed suitable for chinook salmon spawning without consideration
of hydraulic and geomorphic conditions at these sites or the overriding geomorphic processes
driving the fluvial system. As a result, these projects have performed poorly (Kondol~" et al.
1996a, 1996b).

Based on a comprehensive understanding of ecological, biological and geomoq~hic
conditions and processes, the proposed project will develop a plan to restore (to the extent

Page 2 Merced F~ver Corridor Restoration Pl;m
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Figure 3 Aerial View and Cros~ Sectic, n of a Typical Captured Mining Pit in the
Merced River. Note the 3.5-m incre~e in depth and three-fold increase
in charmel width caused by the pit capture.
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feasible) disturbed riverine habitats and to re-establiab the fluvial processes necessary for
maintaining the system in the long term. This holistic approach recognizes the dynamic nature
of the fluvial system as well as the physical and biological connectivity among channel,
floodplain, and riparian habitats. It is emerging as the dominant paradigm in ecological
restoration and has been adopted by the U.S. Forest Service, National Research Council U.S.
Army Corps of Engineers, and the National Marine Fisheries Service.

Benefits of this approach have been demonstrated on the Tuolumne River by CDFG and
CDWR at the Ruddy Gravel site (RaM 35). Although this project is still relatively new,
preliminary evaluation shows evidence of beneficial morphological changes. Similar approaches
have been developed or implemented on the Russian River, Trinity River, Cosumnes River, and
Rush and Lee Vining creeks (tributaries to Mono Lake).

The proposed project is new but will build on work already completed by Stillwater Team
members, which includes an assessment of historic and current geomorphic conditions in the
Merced River.

E. PROPOSED SCOPE OF WORK

PHASE I: DEVELOP MERCED RIVER CORRIDOR RESTORATION PLAN

Task 1: Identify Factors Limiting the Fall-run Chinook Population in the Merced River:
Factors limiting the chinook salmon population on the Merced River have not been identified by
previous studies. Long-term studies on the Tuolumne River (conducted by members oftbe
Still,~ater Team) concluded that salmon production is limited primarily by predation by
introduced species (particularly in areas disturbed by gravel mining), operation of the Delta
pumps, poor gravel quality, and redd superimposition in heavily used spawning riffles. These
studies provide the basis for the restorafion plan currently being developed by members of the
Stillwater Team on the Tuolumne River. Because of the Merced River’s close proximity and
similarity in watershed and channel conditions, it is likely that the extensive research conducted
on the Tuolumne River can be used as a foundation for a much more rapid assessment of chinook
salmon ecology on the Merced River.

The Merced River studies will include the following: (1) estimation ofcentrarchid predator
abundance in instream mining pits; (2) evaluation of spawning gravel quantity and quality; (3)
assessment of juvenile rearing habitat quality and food supply, (4) assessment of water
temperature regimes and potential effects on salmonid populations, and (5) assessment of
ecological processes (e.g., food webs) that may affect salmon and other native species. These
analyses will utilize studies already completed on the Mereed River (CDWR 1994; JSA 1995;
WEST Consultants 1995; USFWS 1997). Studies conducted prior to the 1997 flood may require
updating.

Task 2: Map Current Channel Planform: No current basemap of the Merced River is
available, The most recent aerial photographs of the river were taken in 1993 by the Bureau of
Reclamation. In the flood events of January 1997, the river experienced flows of g,000 efs,
which resulted in significant channel alteration (K. Faulkenberry, CDWR, and W. Loudermilk,
CDFG, pets. comm.). To develop a basemap, the Stillwater Team will contract with an aerial
photography firm to produce l:6,0(K)-scale, stereo photographs of the lower river. The Team
will rectify these photographs and create a GIS b~emap which includes active channel
boundaries, floodplain and terrace features, and riffle and pool habitats.
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Task 3: Update Hydrologic Analysis (Vick 1995): Vick (1995) analyzed flood frequencies
and constructed average annual hydrographs at several gauges on the Merced River. The Team
will update these analyses to include recent hydrologic data. This task will include (1) an
analysis of flood frequency downstream of the Crocker-Huffman Dam near Shelling and at
Stevinson and (2) an analysis of annual flow patterns downstream of Crocker-Huff man Dam.

Task 4: Assess and Predict Sediment Supply and Transport in the Gravel-bed Reach

4.1 Fine Sediment: Assess the Impact of Fine Sediment, Identify Major Sources of Fine
Sediment, and Develop Strategies to Reduce Input of Fines to the Channel: Increa-~ed fine
sediment delivery to streams can have numerous deleterious ecological effects including
reduction of salmonid embryo survival when fine sediments infiltrate spawning gravels. The
status of fine sediment in the study ~each of the Merced will be assessed using a reconnaissance-
level sediment budget. A field reconnaissance will be used to develop estimates of the size and
quantity of fine sediment delivered to the study reach from upland sources, in storage in the
channel bed and floodplain, and in transport by the fluvial system. The sediment budget will be
used to assess whether present fine sediment supply is excessive and develop measures, if
needed, for reducing fine sediment input.

4.2 Course Sediment: Assess Coarse Sediment Supply and Transport, and Develop a �oarse
Sediment Augmentation Strategy in the Grave!-bedReach: The supply of coarse sediment to

the river immediately downstream of the Crocker-Huffman Dam has been eliminated since 1926
by construedon of the Exchequer Dam. In addition, reduction in flow magnitude downsweam of
the dams has reduced the channel’s capacity to transport sediment. Coarse sediment supply and
transport are key geomo~phic processes that maintain channel morphology and bed tnatedal
character as wel[ as habitat quality. To develop a coarse sediment augmentation strategy, the
Team will (1) identify sources and estimate input rates of coarse sediment, and (2) measure and
predict coarse sediment transport in the gravel-bed reach. The results of these analyses will be
used to develop a coarse sediment management plan that attempts to balance coarse sediment
supply with the river’s transport capacity by introducing coarse sediment into the river. The
management plan will identify panicle sizes and volumes of material to be added as well as
location, timing, and monitoring of placement.

Coarse sediment transport will be predicted based on models developed by Parker and
Klingeman (1982). ]~his model will be calibrated from field me~urements at two sites in the
gravel-bed reach. Field measurements will include sampling of hydraulic parameters and bed]oad
transport during as many different flows as possible.

Task 5: Identify and Prodict GeomorphicaHy Functional Channel and Flandplain
Morphology in the Gravel-bed Reach: At some locations, the lower Merced River channel has
adjusted to the new flow regime imposed by the dams. However, at mined or otherwise
disturbed locations, the channel has not aaained an equilibrium morphology and cannot attain an
equilibrium morphology under current sediment supply and flow conditions, Active restoration
of channels and floodplain morphology is required to attain a geomorphically functional fiverine
system. The geomorphically functional morphology is defined as the channel configuration that
conveys the bankfull discharge (approximately the 1.5-year flow) within the channel, allowing
flows exceeding this discharge to spill over onto the adjacent floodplain, and in which the bed is
mobilized by the bankfull discharge.
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The Team will estimate the geomorphically functional channel and floodplain morphology in
the gravel-bed reach, using a set of model reaches. To identify the functional morphology, the
Team will (1) document bed mobilization thresholds in natural/model reaches, (2) identify and
survey reference reaches that can be used for design criteria, and (3) identify sediment traps in
the channel that impede sediment transport continuity.

Task 6: Assess and Map Current Riparian Vegetation and Wetlands: Riparian and wetland
habitats in the Central Valley have been progresalvely reduced since the mid-1800s a~ ]and was
converted for agriculture, grazing, and mining purposes. The Team will (1) identify losses of
riparian and wetland habitat that have occurred since 1937, (2) assess current riparian and
wetland vegetation conditions, (3) identil3, and map existing riparian vegetation types and their
associations with key geomorphic units, and (4) identify and map unique rip~rian and wetland
wildlife habitats. Results of these analyses will be used to identify potential sites for the
preservation and restoration of riparian and wetland habitat and to develop design criteria for
riparian and wetland restoration. Riparian restoration will specifically address habitat required
for migratory birds, including the endangered yellow-billed cuckoo, as well as habitat for the
endangered riparian brush rabbit and giant garter snake. Results will be entered into the GIS
database.

Task 7: Assess Constriction of Floodplains by Levees Downstream of the Gravel-bed
Reach: From Crocker-Huffman Dam downstream, the Merced River channel is bordered by
flood control levees. The designated maximum flow release from the New Exchequer and
McSwaln dams is 6,000 cfs, as measured approximately 5 miles upstream of the San Joaqdin
River confluence. In the gravel-bed reach, floodplain a~sessment is included as part of the
channel restoration analysis. Downstream of this reach, where channel restoration may not be
necessary, the floodplain assessment will be conducted as a separate task. The Team will review
maps and aerial photographs to identify opportunities for using levee setbacks to improve
floodplain connectivity to the channel allowing greater channel meandering and creation of
floodplain wetland habitats such as sloughs and oxbow lakes. This task will include the
following: (1) develop criteria for adequate floodplain width based on hydrologic, hydraulic, and
ecological analyses; (2) identil~ (from aerial photographs and maps) locations where the
floodplain is narrower than Ihis widlh; and (3) identify where floodplain width could be
increased within existing land use and land ownership constraints.

Task 8: Identify Social, Institutional, Infrastructure and Legislative Opportunities and
Constraints: Key factors affecting potential future restoration opportunities within the river
corridor include land ownership patterns, existing land use and zoning, existing and planned
aggregate mining activities and mineral reserve classifications, and MID operations.
Opportunities and constraints associated with each of these factors will be identified for use in
developing appropriate restoration strategies and assessing the feasibility of specific projects.

Task 9: Coordinate with Local, State, and Regional Stakeholders: Effective and meaningful
public and agency involvement will be an integral component of the overall program.
Landowner involvement is seen as particularly critical to its ultimate success. Outreach and
opportunities for active stakeholder involvement will be staged throughout the p]anding process,
including both informal and formal consultation. Efforts will be targeted at identifying and
encouraging partners from within the local communities with the goal of developing additional
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lecal support from the outset. Stakeholders will be encouraged to get involved in assessing and
evaluating baseline conditions as well as establishing goals and an overall vision. Educadonal
opportunities will be explored, including incorporation with school programs. These
opportunities could be associated with initial data collection and/or long-term monitoring. Six
stmcturad public workshops are assumed for Phase 1.

Task 10: Develop the Merced River Corridor Restoration and Monitoring Plan: Based on
the resource information, public input, and land use assessments, an overall restoration strategy
will be developed. A range of alternative strategies will be explored in developing the final
strategy. The final strategy will incorporate a vision statement for the corridor developed through
public and agency consultation as well as specific restoration goals and objectives. Specific
actions will be identified which integrate the results of the resource assessment with analysis of
socialhnstitutional opportunities and constraints. Factors to be considered will include
magnitude of the potential benefits, presence of cooperative landowners, and consistency with
existing plans and regulations. A draft restoration plan will be prepared and reviewed by
interested stakeholders prior to issuing a final reporl

Task 11: Develop Conceptual Designs for Two Top Priority Projects: Based on the findings
of the technical analyses and the final restoration and monitoring plan, the team will develop
conceptual project designs for the two top priority projects. These designs could be used to
develop project proposals by the Stillwater Team, by resources agencies, or other parties
collaborating in implementation of the restoration plan.

F. MONITORING AND DATA EVALUATION: The corridor restoration plan will include
specific guidelines and methods for monitoring and evaluating past ~storation projects as well as
a long-term, basin-wide program to monitor and evaluate the effectiveness of the overall
restoration plan. Details for monitoring project implementation will be included in the Phase 1II
application. The Team is experienced in developing focu~d, cost-effecfive and ~ientifically-
sound monitoring programs for stream restoration projects, integrated natural resource
management plans, and multi-species habitat conservation plans.

G. IMPLEMENTABILITY: One of the primary goals of this scientific ~ssessment and
planning effort will be to assess the feasibility of various restoration strategies with respect not
only to physical and biological conditions but to social, institutional, legal, and regulatory
conditions as well. Issues such as compatibility with existing land use and zoning and
compliance with laws, regulations, and special designations will be specifically addressed
throughout the process. These analyses combined with the environmental compliance and
permitting planned for Phase I1 will lay the foundation for moving quickly to site-specific
restoration projects. The efforl is specifically designed to be coordinated with on-going and
planned restoration activities being conducted by CDFG and CDWR in the Mereed River
corridor. The proposed project includes significant resources dedicated to public outreach and
involvement, which are viewed as critical to the success of the program and are aimed at
expediling implementation.
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COSTS AND IMPLEMENTATION SCHEDULI~

A. BUDGET COSTS

The estimated total cost of Phase I of the project is $522,961. Costs for Phases lI and II[ will
be dependent upon the outcome of Phase L The detailed budget for Phase I is provided in Table

B. SCHEDULE MILESTONES

The schedule for implementation and de]iverables for Phase I is presented in Table 2. Office
tasks (Tasks 2, 3, and 8) can begin immediately upon approval of funding. Ta~ks that require
field surveys (Tasks 1, and 4 through 7) are limited by seasonal conditions. To cover a broad a
range of seasonal conditions, biological studies (Task I) will extend from October 1997 through
May 1998. Field work for gcomoq3hic and riparian habitat a~sessments (Tasks 4 through 7) are
limited by flow conditions. Field work for these tasks will begin in March 1998, provided that
flows are low enough to allow in-channel work. Higher flows will delay field work to later in
the ~pring or summer

The final restoration and monitoring plan will be completed in December 1998, assuming
that work is initiated in October 1997. To facilitate on-going restoration efforts by CDFG and
CDWR, interim reports will be provided ~-s follows: Limiting Factors Analysis (Task I) - May
31, 1998: Coarse Sediment Management gtrategy (Task 4.2) - September 30, 1998.

Payment shall be in an=ars on a monthly basis. Stillwater Sciences will invoice on a monthly
basis, according to percentage of work completed by task.

C. THIRD PARTY IMPACTS

No adverse impacts to third parties are anticipated. The project p~posal includes
coordination with local ]andowz~ers, MID, and state and local agencies to assure that all potential
third par~y impacts are identified and avoided. In addition, all recommended restoration actions
will depend on the cooperation of willing landowners,

The project may provide employment oppoctunilies in the area. Plan development and
implementation will require a substantial field component, which may provide summer
employment, particularly for local students. Project imp]ementatioit will require transport of
required materials and construction.
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APPLICANT QUALIFICATIONS

STILLWATER TEAM STRUCTURE: The Stillwater Team consists of three consulting
firms--Stillwater Ecosystem, Watershed & Riverine Sciences, Inc. (Stillwater Seience~);
McBain and Trash; and EDAW. Inc.--and a scientific advisory team. The Team has extensive
experience in ecological, geomorphic, and environmental management issues in the San Joaquin
Basin spanning over ten years. Projects completed or underway by team members include: a
comprehensive, ten-year analysis of chinook s~lmon population dynamics and factors limiting
production in the Tuolumne River (see Appendix B); an analysis of geomorphic conditions in the
Merced River (Vick 1995; Kondolf et al. 1996); a large-scale, prOCess-based restoration plan for
the Tuolumne River; planning and design for site-specific restoration projects on the Tuolumne
and Merced rivers; and monitoring and evaluation of implemented restoration projects on the
Tuolumne, Stanislaus, and Merced rivers.

The Team will he led by Stillwater Sciences, who will direct and manage the project. A lead
management team will be composed of members of the three firms: Frank Ligon (Stillwater
Sciences), Jennifer Vick iStillwater Sciences), Scott McBain (McBath and Trush), and Bruce
DiGen~aro (EDAW). Individual study components will be led by shaft from each of the firms, as
identified in the biographical sketches. The team leaders will be supported by experienced staff
members, many of whom have extensive experience in the San Joaquth Baaln. Not all staff
members who will be participating in this project are identified in this proposal. Biographical
sketches for team leaders are provided below. Resumes for team leaders and selected staff
members are provided in Appendix C.

The scientific advisory team, which consists of internationally recognized experts in the
fields of geomorphoIogy, hydrology, aquatic and riparian ecology, and statistics, will provide
input to study design, data analysis, and developmenl of the restoration strategy.

STILLWATER SCIENCES: Stillwater Sciences is a recently e~tablisbed firm of biological
and geological scientists. The company specializes in developing new scientific approaches and
technologie~ for environmental problem-solving in aquatic and terrestrial system.~ and has
extensive experience and in-house ability in ~olS applications to environmental analyses. Its
founding members have over fifty years of experience in freshwater ecology, fisheries and
wildlife biology, riparian and wetland ecology, entomology, botany, and hillslope and fluvial
geomorphology. Recent projects include impact assessment and restoration of rivers affected by
hydroelectric dams. timber harvest, and irrigation in California and the Pacific Northwest.
Stillwater Sciences will provide project direction and management and will lead in T~sks 1, 3,
4. l, and 10; co-lead with McBain and Trush in Tasks 4.2, 5, and 7; and participate in Tasks 2, 6,
and 9.
Frank Ligon (Project Director, Aquatic I-Iabita! Assessment Team Leader): Mr. Ligon is an
aquatic ecologist and geomorphologist specializing in investigations of the role of fluvial
processes and morphology in the ecology of stream fish, invertebrates, and plant communities.
lie has successfully managed several complex, long-term projects, including projects involving
watershed analysis, salmon ecology and restoration, geomorphology and fiverine ecosystem
restoration. His Central Valley experience includes managing a ten-year chinook salmon ecology
and restoration project on the Tuolumne River below New Don Pedro Dam (see Appendix B).
Jennifer Vick (Project Manager, Geomorphic Analysis and Floodplain Assessment Team
Co-leader): Ms. Vick is an aquatic ecologist and geomorpbologist. Her experience ranges fr~rn
microhabitat partitioning of fishes to geomorphic and hydrologic impacts of dams. She
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conducted her masters resealch on the Merced River, including extensive field surveys and
coordination with state and local agencies. MID, and local landowners in the Merced River
coFndor.
Matthew O’Connor (Assessment of Fine Sediment Supply Team Leader): Dr. O’Conner is a
geomorphologist and hydrologist with broad technical expertise in wildlands and forested
mountain environments. He has conducted analyses of watershed conditions in eight drainages
in Washiagton state and h~s pedorrned site-specific analyses of sediment transport in large
rivers. Dr. O’Connor has also studied the influence and input rate of large organic debris on fish
habitat in northern California, and is currently involved in restoration and monitoring planning
on the Garcia River.
Rafad Real de Asua (GIg Team Leader): Mr. Real de Asua is a GIS analyst with more than 10
yea~s of experience in computerized mapping and environmental modeling using Gig. He
specializes in watershed and stream channel analysis and modeling. He developed a GIS for the
Tuolunme River for Tur]ock lnSgatlon District, as well as for several streams in the El Dorado
National Forest. Currently he is conducting stream channel analysis for the North Umpqua River
(in Oregon) and several northern California coastal streams.

MCBA1N AND TRUSH: McBain and Trush is a professional consulting partnership applying
fluvial geomorphic and ecological research to river preservation, management, and restoration.

nationagy and internationally: assessing impacts of land use activities on stream ecosystems; and
recommending management strategies to minimize or eliminate negative impacts to those
ecosys~ms. McBaln and Trush has considerable experience in river corridor restoration,
including: Mono Basin Stream Restoration Work Plan, Maintenance Flow Study on the Trinity
River, and the Tuolumne River Corridor Restoration Plan. McBain and Trash will lead in Tasks
2, 6, and 11 ; co-lead with Stiliwater Sciences in Tasks 4.2, 5, and 7; and participate in Tasks 1, 3,

William Trush (Riparian and Wetland Assessment and Restoration Design Team Leader):
Dr. Trash is an experienced geomorphologist and ecologist. ]n addition to his work with McBaln
and Trush, Dr. Trash is an adjunct professor in the Humboldt State University Fisheries
Department, where he teaches stream ecology and coastal stream management, and is Director of
the Humboldt State University Institute for River Ecosystems. His specialties include
anadromous fish ecology, anadrornous fish interactions with fluvial geomorphology and
hydrology, channel maintenance flows, riparian ecology, macrobenthic invertebrate ecology, and
stream restoration.
Scott McBain (G~omorpiaic Analysis and Floodplain Assessment Team Co-leader): Mr.
McBain is an assistant hydraulic engineer/fluvial geomorpholog~st whose special thterests
include bed mobility, bedload tranapor~, effects of high flows on channel morphology, watershed
sediment yields, and stream restoration. He has worked extensively on the Tuolumne River,
including the development of the Tuolumne River Corridor Restoration Plan.

EDAW, INC.: EDAW is an international consulting firm specializing in environmental
compliance and land use planning. EDAW has directed and managed numerous large-scale
watershed planning and resource management assignments in California and is recognized for its
ability to integrate technical information into effective policy planning. Recent river restoration
projects include: the Lower Mokelumne River Management Plan; the Salinas B~in Management
Plan; CEQA/NEPA compliance for the Upper Truckee River Restoration Project; and
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preparation of a programmatic EIR/EIS involving restoration of the lower American River.
EDAW will lead in Tasks 8 and 9, and will participate in Task 10,
Bruce DiGennaro (Public Coordination Socialtlnstitutional Opportunities and Constraints
Team Leader): Mr. DiGennaro is aa environmental planner with over 12 years of experience
developing river management plans. He has been involved in studies on the Tuoinmne,
Mokelumne, and Stanislaus rivers in central California and the Sacramento, Klamath, Feather,
and Trinity rivets in northern Caliinmia. He is curcently working with several agricultural and
urban water agencies in on anadromous fish restoration planning activities in the Sacramento-San
Joaquin Delta.

SCIENTIFIC ADVISORY TEAM
William Dietrich (fluvial geomorphology): Dr. Dietrich is a professor in the Department of
Geology and Geophysics, University of Califoraia, Berkeley. Dr. Dietrich’s research has been
instrumental in the development of the watershed analysis methodologies that are now being
used to guide much of the planning effort for the restoration of Pacific salmon. Much of his
recent work has focused on the downstream effects darns and land use on fluvial systems,
including the linkages between physical processes and aquatic biota and the development of
methods for restoring degraded rivers~
Richard Harris (riparian ecology): Dr. Harris is an extension forestry specialist in the
Department of Environmental Science. Policy and Management. University of California,
Berkeley. His primary, areas of research expertise are the ecology, monitoring, and restoration of
riparian communties and indigenous (American Indian) natural resource management. His
dissertation research focused on the relationships between riparian vegetation and fluvial
geomorphology in the Central Valley.
G. M. Kondolf (fluvial geomorphology): Dr. Kondo]f is a professor of Environmental Planning
and Geography at the University of California, Berkeley, where he teaches hydrology, geology,
and restoration of rivers and streams. His research includes river management, specializing in
technical and policy issues regarding management of grave] in regulated rivers, and geomorphic
influences in river and stream restoration. Recent projects include evaluation of flushing flow
requirements for spawning gravels on the Trinity River, evaluation of spawning riffle restoration
projects in California and other stream restoration projects in North America and Europe, and
assessment of factors influencing the success of vegetation establishment on former gravel pits.
Mary Power (aquatic ecology_): Dr. Power is a professor in the Department of Integrative
Biology, University of California. Berkeley with over 40 published article~ on freshwater
ecology, food web analysis, and fish biology. Much of her recent work focuses on the effects of
disturbances, including both natural and human events or actions, on aquatic biodiversity and
food web interactions. Dr. Power is the senior author of a paper on sustaining aquatic food webs
that is included in a recent report to the Western Water Policy Review Presidential Advisory
Commission.
Terence Speed (statistics): Dr. Speed is a professor, and former chair, in the Department of
Statistics, University of California, Berkeley, He has published over 100 papers, including papers
on the influence of temperature on the survival of chinook salmon smolts and modeling and
managing a salmon population, which were based on work conducted in the Tuolurnne River.
Dr. Speed has contributed his expertise to a wide range of applied statistics problems, ranging
from interpretation of DNA fingeq~rinting to models of fisheries popuJation dynamics.
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COMPLIANCE WITH STANDARD TERMS AND CONDITIONS

The applicants have reviewed and arc ab]e to comply with the tetm~ and conditions set forth in
Attachment D of the Request for Proposals.

Stillwater Sciences finds acceptable the standard terms and conditions listed in Altachment D of
the request for proposals, with the following clarification:

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.

Forms covering items 8 (Non-Discrimination Compliance) and 12 {Small Business Preference)
are attached in Appendix D, as indicated by Table D-1 of the request for private firms submitting
proposals for "Service s!Con~ulting/Preconstroction!Research."
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CDWR(CaliforniaDepartmenlofWaterResources). 1994. SanJoaquinRivertributaries
spawning gravel assessment: Stanislaus, Tuolumne, and Merced rivers. Memorandum Report.
CDWR, Norther~ District, Red Bluff.

JSA (Jones and Stokes Associates, lnc.). 1995. Temperature and gravel investigations for
fisheries enhancement on the lower Merced River, Mereed County, California. Prepared for
California Department of Fish and Game, Environmental Services Division, Sacramento.

Kondolf, G. M., J. C. Vick, and T. M. Ramirez. 1996a. Salmon spawning habitat rehabilitation
in the Merced, Tuolumne, and Stanialaus rivers, California: an evaluation of project planning
and perforamnce. Water Resources Center Report No. 90. University of California, Davis.

Kondolf, G. M., J. C. Vick, and T. M. Ramirez. 1996b. Salmon spawning habitat rehabilitation
on lhe Mereed River, California: an evaluation of project planning and pet’formanee.
Transactions of the American Fisheries Society 125:899-912.

Parker. G.. and P. C. Klingeman. 1982. On why gravel bed streams are paved. Water Resources
Research 18: 1409-1423.

Reynolds, F. L., T. J Mi]ls~ R. Benthin. and A. Low. 1993. Re~toting Central Valley streams: a
plan for action. California Depertment of Fish and Game, Inland Fisheries Division,

USFWS (U. S. Fish and Wildlife Service). 1997. Identification of the instream flow
requirements for fall-run chinook salmon spawning in the Merced River. USFWS, lnstream
Flow Assessments Branch, Ecological Services Office, Sacramento, Califonaia.

Vick, J.C. 1995. Habitat rehabilitation in the lower Merced River: a geomorphological
perspective. Master’s thesis. Center for Environmental Design Research Report Nos. CEDR-03-
95 and CEDR-04-95. University of California, Berkeley.

WEST Consultants, Inc. 1995~ Sedimentation and fish habitat--Merced River. Draft report.
Seattle, Washington.
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TUOLUMNE RIVER STUDY BIbLIOGRAPHy

Reports prepared in whole or in part by Frank Ligon while employed at EA Engineering and
managing the Tuolumne River chinook salmon ecology and restoration project, All are
appendices to: Don Pedro Project Fisheries Studies Report (FERC Article 39, Project No. 2299).
In Report of Turloek Irrigation District and Modesto hrigation District Pursuant to Artic/e 39 of
the License for the Don Pedro Project, No. 2299. EA, L.~fayette, California.

Appendix l: San Joaquin River system chinook salmon population model documentation and
validation. 1991.

Appendix 2: Stock-recroitmem analysis of the population dynamics of San Joaquin River
system chinook salmon. 1992.

Appendix3: TuolumneRiversalmonspawningsurveys]971-1988, 1991.
Appendix 5: Analysis of 1981 lower Tuolumne River IFIM data. 1991.
Appendix 6: Lower Tuolumne River spawning gravel availability and superimposition. 1992.
Appendix 7: Lower Tuolumne River chinook salmon redd excavation report. 1991.
Appendix 8: Lower Tuolumne River spawning gravel studies report. 1991.
Appendix 9: Spawning gravel cleaning methodologies. 1991.
Appendix 10: 1987 Juvenile chinook salmon mark-recapture stody. 1991.
Appendix 11 : An evaluation of the effect of gravel ripping on redd distribution in the lower

Tuolumne River. 1991.
Appendix !2: Data reports: seining of juvenile chinook salmon in the Tuolumne, San Joaquin,

and Staalslaus rivers. 1986 1989. 1991.
Appendix ]3: Preliminary juvende salmon sludy: Report on sampling of chinook salmon fry

and smolts by fyke net and seine in the lower Tuo]umne River 1973-1986. 1991.
Appendix 14: Tuo]umne River fluctualion flow study report. 1991.
Appendix 15: Tuolumne River fluctuation flow study plan: Draft. 1992.
Appendix 16: Aquatic invertebrate studies report. 1991.
Appendix 17: Preliminm3zTuolumne River water temperature report, 1991.
Appendix 18: Lower Tuolumne River instreain temperature model documentation: Description

und calibration. 1991.
Appendix 19: Modeled effects of La Grange releases on instream temperatures in the lower

Tuolumne River. ]991.
Appendix 20: Juvenile salmon pilot temperature observation experiments. 1991.
Appendix 21 : Possible effects of high water temperature on migrating chinook salmon

(Oncorhynchus tshawytscha) smolts in the San Joaquin River. ]991.
Appendix22: Lower Tuolumne River predation study report. 1992.
Appendix 23: Effects of turbidity on bass predation efficiency. 1991.
Appendix24: EffectsofintroducedspeciesoffishintheSanJoaquinRiversystem. 1991.
Appendix 26: Export mortality fraction submodel. 1992.
Appendix 27: Tuolumne River summer flow study report 1988-1990. 1991.
Appendix 28: Tuolumne River summer flow invertebrate study. 1991.
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Mok*lumn~ River H~,droeleclfic Proiect - Proiect manager responsible for
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Frank Ligon
Senior Aquatic Ecolocjist, Stillwater Science$

Mr. Ligon is an aquatic ecologist and geomorphologist specializRng ha
investigations of the role ot tquvhal processes mad morphology i~ the ~ology ot
stream fish, invertebrates, and plant commtmities

Education MS, Wildland Resource Science (Freshwater Ecology/Pluvial Geomorphology),
University of Califor~a at lierkeley, 1986

Magna Cram Laurie
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fluvial geomorpholog3~" and stream ecology on the Noyo River, Clayey R~ver, San
Pablo Creek, and many other northern California streams, and has managed the
fluvial geomorpho]ogy component of a hydroeIect~c relicensmg project on the

Water~hed Analyais ML Ligon is responsible for the fish habitat, stream channel, and riparian
components of the watershed az~alysis conducted by Louisiana-Pacific and the
Calfforraa Depar tmei,t of Forestry for their sustained yield plans (SYPs} and
habitat con~er ration plans (HCPs) in northern California. As part of this project,
he is developing models tor assesiing channel sensitivity in the field that ca~ ~e
extrapolated over large areas using digital terrain modeling (DTM). He is project
m~nager for a 1,OO0,000-acre watershed analysis in the North Umpqua River

Selected Ligon, FK, A L Percival, and TP. Speed. Submitted. ~Pne effects of turbidity on

the survival of chinook salmon srnolts (Oncorhynchus tshawytscha) migrating
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Scott McBain
General Partner/McBain & Trush
Assistant Hydraulic Engineer/Fluvial Geomorphologist

Experlen©e

4/92-4/95 Private Consultant
Assistant Hydraulic Clients li~cluded:
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Matthew D. O’Connor, Ph.D.
Geomorphoiogist, Stillwater Sciences
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Spr~ger-Verlag, New York.
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Rafael Real deAsua
GtS alld image ProcegMng Analyst, Sti#water Sciences
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line, and polygon features for field maps and final reports.

(ARC),
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For the City of Newark, New Jersey, and for West Philadelphia, Pennsylvania,
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Selected Leven, A. and IL Real de Asua. 1996. Edfccbve GIS Ehsplay tot Public
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William Trush, PhD
General [~attner/McBain & Trush
Director, Institute for River Ecosystems

Dr. William Trush i~ an experienced geomorl~hologlst and ecologist Ln addition
to his work with McBain al~d Trash, Dr. Trash is an adllmct protessor in the

William Trash, PhD 1997 l
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Exaanmu~g influence of the Sinclair Pr~jecL Oconee River, Georgia on chmmel
morphology (1995-1994),

G~omorphic amd al~adromous fish evaluation of t~sLreara gravel nxLnin g o~ the
Mad River, Humboldt Co~tnty. I serve on the Scientific Design and
Restoration Committee (1992-ongoingl,

Developing restoration designs for the Tuol~e River, CA. (1989-ongoing),

Teaching Adjunct Professor (1989-present). Fisher*es Depot ~a~enh HSU, Arcata, CA 95521.

Commit~e Lee Vining and Rush Creek Restoration Technical Committee (1993-1994)
Membership Mad River Scientific Design and Restoration Committee (1993-pt~sent)

Fishery Biologist for the California Advisory Committee on Salmon a~d
Steelhead Trout (1990-1994)
Director for the Salmonid Restoration Federation (1990-1995)
Stone lagoon Action Committee (1991-199,1)
Smith River Advisory Council (1992 1994)

WilLiam Trash. PhD 1997 2
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Riden!~our, I~L., Hunter, C. ~nd W.]. Trash. 1995. Draft Mona Basin atream

McBam, S. and W.J. T~ush. 1995. Channe! bed mobility and scour on a regulated,

appendices.

Ligon, F,, Dietr~ch~ W.E., Power, M., and W.J. Trush. 1993. Variable ¢colo~caI
response~ of large ri~rs to dams, pres~mt ed at the Ecological Society of ~anerica
Annual MeetLng, Symposium for Ecological Approaches to the Study of
Large Rivers, U~dv. Wise., Madisor~ August, 1993.
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Jennifer C. Vick
F=eologist/Gaomorphologist, Stillwatar

Ms Vick ha~ more than ten yea~s experi~ce m ecology ~d ~eomo~hology.
Her ~eas
and riparian a~ad aquatic ecology She is expefien~d ~ ~stor~c geomo~c
assessment, g~morp~c ~d hydraulic field s~eymg me~s, ~t

Experience

~sto~ation approaches that could be developed for ~e Metc~ ~ver. Ms. Vick

Jenni~rVick                                             1997                                            1
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Ms. Vick has also conducted geomorpb2c assessments and developed

extensively on the application of geomorphic, hydraulic, and hydrologic

included invertebrate and fish sampling and idenlificat~on and processing of

Ms. Vick spent four years as an ecologist at the Corps of Ezlgineers. During this

and moniloxing plan~ She developed g~idelines for monitoring vegetation and

used by the Corps of Engineers San Francisco DistIiet and were adopted by the
Texas Department of Parks and Wi]dlile. She also served on or chaired several

Muir Beach (Big Lagoon),

pit~ and developed relatinnshJps betwee~ su~ face slope, soil quality, and

Professional American Geophysical Union
Affllialions Ecological Society of America

Society for Ecological Restora6o~
Society of Wetland Scic~tist s
California Native Plant Society

Sele~te~l Repol~ KondoLf, G.M., J.C. Vick, and T.M. Ramirez. 1996. Salmon Spawning Habitat
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Vick, JC. :995. Channel Ch~lge from Dam Constr~cl~on and Instream Gravel

Geomor~hological Perspective (Masters Thesis). Centei for Environmental
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William E. Dietrich -- Publications
!. Dietrich, W.E., 1975, Surface water resources of San Juan County, in. Geology and

Water Resources of the San Juans, R.H. Russel (ed.), Water Supply Bulletin No.
46, Washington Department of Ecology, p. 59-125.

2. Dietrich, W.E. and T. Dunne, 1978. Sediment budget for a small catchment in
mountainous terrain: Zeit. for Geomorph., Suppl. Bd. 29, p. 191-206.

3. Dunne, T., W.E. Dietrich and M. Brunengo, 1978, Recent and past erosion rates in
semi-arid Kenya: Zeit. ffir Geomo~ph., Suppl, Bd. 29, p. 130-140.

4. Dunne, T., W.E. Dietrich and M. Brunengo, 1979, Rapid evaluation of soil erosion and
soil lifespan in the grazing lands of Kenya: Prec. lntematl. Assoc. Hydrol. Sci,
Canben’a Symposium on the Hydrology of Areas of Low Precipitation, p. 421-
428.

5. Dietrich, W.E., J.D. Smith and T. Dunne, 1979, Flow and sediment transport in a sand
bedded meander: Jour. of Geol., v. 87, p. 305-315~

6. Dunne, T.. W.E. Dietrich and M. Brunengo, 1980, Simple, portable equipment for
erosion experiments under at~ificial rainfall: Jour. Agric. Engineer. Res., v. 25, p.

23.
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Conference on River Meandering, October, 1983; Am. Soc. Cir. Engineers, p.
759-769.

18. Dietrich. W.E., J.D. Smith, and T. Dunne, 1984, Boundary shear stress, sediment
transport and bed morphology in a sand-bedded fiver meander during high and low
flow, in: Rivers ’83: Proceedings of a Specialty Conference on River Meandering,
October, 1983: Am. Soc. Civ. Engineers, p. 632-639.

19. Dietrich, W.E. and J.D. Smith, 1984, Bedload transport in a river meander.
member, p. 1355-1380.

20.Reneau. S.L., W.E. Dietrich, C.E Wilson, and J.D. Rogers, 1984, Cofiuvial deposits
and associated landslides in the northe~xi S.F. Bay Area, California, USA,
Proceedings IV International Symposium on Landslides. Toronto, 1984, pp. 425-
430.

21. Dietrich, W.E and J. Gallinatti, 1991, Fluvial geomorphology, in; Field Experiments
and Measurement Programs in Geomorphology, O. Slaymaker (ed.), A.A.
Balkema. Rotterdam, p.169-229.

22. Dietrich, W.E., C.L Wilson and S.L Reneau, 1986, Hollows, co]luviurn and
landslides in soil-mantled landscapes, in: Hillslope Processes. Sixteenth Annuai
Geomorphology Symposium, A. Abrahams (ed.). Allen and Unwin, Ltd., p. 361
388.

23. Higgins, C.G., D.R. Coates, V.R. Baker, W.E. Dietrich. T. Dunne, E.A. Keller,
R.M. Norris, G.G. Parker Sr., M. Pavich, T.L. P~w~, J.M. Robb, J.D.Rogers,
and C.E. Sloan, 1988, Landform development, Chapter 42 in The Geology of
North America. v. 0-2, Hydrogeology, Geological Society of Anlerica, p. 383-
400.

24.Reneau, S.L.. W.E. Dietrich, R.I. Dorn, C.R. Berger, and M. Rubin, 1986,
Geomorphic and paleoclimatic implications of latest Pleistocene radiocarbon dates
from colluvium-mantled hollows~ California, Geology, v. 1,t, p. 655-658.

25. Reneau, S.L. and W.E. Dietrich, 1987, The importance of hollows in debris flow
studies, in: Debris Flows/Avalanches: Prc~cess. Recognition and Mitigation,
Reviews in Engineerin~ Geology, Volume VII, J.E Costa and G.F. Wiezcorek
(eds.), Geological Society of America, p. 165-180.

26. Brimball, G.H. and W.E. Dietrich, 1987, Constitutive mass balance relations between
chemical composition, volume, density, porosity, and strain in metasomatic
l~ydrochemical systems: Resu[ts on weathering and pedogeneals, Geochimiea et
Cosmochima Acta, v. 51, no. 3, p. 567-587.

27. Dietrich, W.E., ] 987, Mechanics of flow and sediment transport in river bends, in:
River Channels: Environment and Process, K.S. Richards (ed,), Institute of
British Geographers Special Publication No. 18, Basil Blackwell, Inc., p. 179-
227.

28. Reneau, S.L. and W.E. Dietrich, 1987, Size and l~cation of colluvial landslides in a
steep forested landscape, Proc. Int. Syrup. on Erosion and Sedimentation in the
Pacific Rim, 3-7 August i 987, Corvallis, Ore., Int. Assoc. Hydrological Sciences
Bull., Pub. no. 165, p. 39 48.

29. Wilson, C.J. and W.E. Dietrich, 1987, The contribution of bedrock groundwater flow
to storm runoff and high pore pressure development in hollows, Proc. Int. Syrup.
on Erosion and Sedimentation in the Pacific Rim, 3-7 August 1987, Corvallis,
Ore., Int. Assoc. Hydrological Sciences Bull., Pub. no. 165, p. 49-59.

30. Dietrich, W.E., S.L Reneau and C.J. Wilson, 1987, Ovetwiew: "Zero-order basins"
and problems of drainage density, sediment transport and hillslope morphology,
Proc. Int. Syrup. on Erosion and Sedimentation in the Pacific Rim, 3-7 August
1987, Corvallis, Ore., Int. Assoc. Hydrological Sciences Bull., Pub. no. 165, p.
27-37.
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3!. Whiting, P.I.. W.E. Dietrich, L.B. Leopold, T.G. Drake, and R.L. Shreve, ]988,
Bedload sheets in heterogeneous sediment, Geology~ v. 16, p. 105 108.

32. Drake, T.G., R.L. Shreve. W.E. Dietrich, P.J. Whiting, and L.B. Leopold. 1988.
Bddload transporl of fine gravel observed by motion-picture photography, Jout’nal
of Fluid Mechanics, v. 192, p. 193-217.

33. Brimhal], G.H, C.J. Lewis, J.J. Ague W.E. Dietrich, J. Hampe], T. Teague, and P.
Rix~ 1988, Metal enrichment in bauxite by deposition of chemically-mature eolian
dust, Nature, v. 333, p. 819-824.

34. Reneau, S.L., W.E Dietrich, M. Rubin, D.J. Donahue, and J.T. Jull, 1989,
Analysis of hil]slope erosion rates using dated colluvial deposits, Journal of
Geology, v. 97, p. 45-63.

35. Dietrich, W.E. and P.J. Whiting, 1989, Boundary shear stress and sediment transport
in river meanders of sand and gravel, in S. lkeda and G. Parker (Eds.), River
Meandering, American Geophysical Union Water Resources Monograph 12, p. 1-
50.

36. Montgomery, D.R, and W.E. Dietrich, Where do channels begin?, 1988, Nature, v.
336, p. 232-234.

37. Montgomery, D., and W.E. Dietrich. 1989. Channel initiation, drainage density and
slope, Water Resources Research, v. 25, no. 8, p. 1907-1918.

38. Dietrich, W.E.. J.W. Kirchner, H. Ikeda, and F. lseya, 1989, Sediment supply and
the development of the coarse surface layer in gravel- bedddd rivers, Nature, v. 340,
no. 6230, p. 215-217.
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STAnDArD CLAUSES --
SMALL BUSINESS PREFERENCE AND CONTRACTOR IDENTIFICATION NU~JSER

NOTICE TO ALL BI~DE~S:

Section 14835, et. seq. of the California Government Code requires that a i~ve percent
preference be given to bidders who qualify as a small business. T~e rules and regulations
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available upon request. Questions regarding the preference approval process should be
directed to the Office of Small and Minority Business at (916) 822-5060. To claim the small
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Are you claL~ning preference as a smatl brininess?

._~ Yes* -- No

*Attach a copy of your certification approval letter.
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mud be submitted at the concJus~on of each tax year and is only valid for 90 days.
~f you are unable to provide the FTR(s) prior to the Al’s 90 day expiration, submit
a copy of a valid Federal tax filing extension for e~ch required FTR. The appropriate
FTR~s) must be provided prior to the filing extension’s expiration.

¯ It is the applicant firm’s responsibility to submit the above requirements, Non-
submittal of the aforementioned will result in your firm’s small business certification

B, Written notification of any address change, signed by an owner/officer.

C. ALL changes in business name, structure or ownership require completion of a new
Std. 812 form.
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& Riverine Sciences

Only certified service and commodity small business firms actively working with the state
may participate in the Prompt Payment Act Program, Construction firms compensation on
late/unpaid progress payments is addressed in Public Contract Code, Section 10261.5.
Eligible firms that properly submit prompt payment stamp requests will receive a rubber
stamp with the firm’s corresponding OSMB REF (reference) number. The prompt payment
stamp will be mailed along with instructions for its proper use. Allow two to three weeks
for processing. To receive a prompt payment stamp, the foIJowing three items must ~e
submitted to the OSMB:

A. A written rubber stamp request to the OSMB. Include the applicant firm’s name,
OSMB REF number and current mailing address;

C. A $15.00 cheek or money order made payable to the Department of General Servloes.

Rease maintain this original certification approval ~etter for future business needs. To receive
the five percent preference when bidding on a state contract, the awarding agency w~ll require
small business certification verification. Include a copy of this letter when submitting your state
contract bid. Prior to contra~t award, agencie~ will assure the vendor is in compliance with
Public Contract Code, Section 10410 et seq. addressing conflict of interest for state officers,

The OSMB wil~ send a renewal application prior to your small business certification expiration.
Thank you for doing business with the state.
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MERCED RIVER CORRIDOR
RESTORATION PLAN

APPENDIX E.

MERCED COUNTY PLANNING DEPARTMENT
LETTER OF SUPPORT

July 28, 1997
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PLANNING AND COMMUNITY DEVELOPMENT
DEPARTMENT

222:2 ’M’ STREET WILUAM NK:HOLSON
MERCED, CALIFORNIA 95340
TELEPHONE (209) 385-7654

FAX 1209)726-1710

Jo|y 23, 1997

Jennifer Vick
Still Water Sciences
2532 Durant Street, Suite 201
Berkeley, California 94704

SUBJECT: PROPOSED RIVER CORR1DOR PLAN

Dear Ms. Vie.k:

Thank you for contacting Merced Coumy Planning Department regarding your interest in pursuing
CALFED fi~nding for a Mereed Privet Corridor Phin You requested County support for and
coopermion with the proposed plan.

As Desmond Johnston, Environmental Coordinator, discussed with you, the County Board of
SupmMsors expressed a desire for such a plan several years ago Then, as now, we were unable to
draw staffand resources away from other priorities in order to devote time to the project. Today we
have several new Board members, and we cannot provide you with an updated position from the
Boned in the tinm flame lequired to meet the grant application deadline. However, we have attached
the Board Agenda Item from May 19, 1992 which clearly indicates the will of the Board at that time,
and staff has not seen reason to believe the Coumy’s perspective has changed. At tha Board’s
direction, we have been cooperating with the California Department o£ Fish and Game, mine
operators and hindownefs in seeking development of a River Enhancement Plan for a portion of’the
Merced Riv~ east of the Shelling Highway Bridge. Progress on that concept has been very slow, and
your proposed plan may be a solution

We can request that the Board consider a resolution in support of this renewed effort if it will
facilitate the CALFED grant, but again, this could not be accomplished by your July 28, 1997
deadline. In the meantime, the Planning Department encourages your effort to seek grant funding
for tha plan We commit to further discussions on how the plan may be utilized by the County and
its relationship to the County General Plan.

Please do not hesitate to contact our o~qce if we can be of further assistance.

Sincerely,

William R. Nicholson
Assistant Director
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