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Project Summary
This grant contributed to the design, permitting and cost estimates for improving
26 migration barriers on private, county, State and federal lands within Mendocino,
Humboldt, Del Norte and Trinity counties. Of these 26 projects, eight were
constructed between 2005 and 2007; four are to be completed in 2007; and, three
are planned for construction in 2008. The remaining eleven projects are
undergoing design revisions or not scheduled for a specific construction year at this
time. The projects, at completion, will restore access to 49 miles of spawning and
rearing habitat for salmonids, will prevent 42,932 cubic yards of sediment delivery
from failed culvert crossings and will reduce transportation maintenance activities,
and associated costs, during high storm flows. Funds from this grant contributed to
leveraging an additional $2.5 million in engineering, permitting and construction of
the eight projects that were constructed between 2005 and 2007 (refer to graphs
below). The remaining Conservancy funding has leveraged $164,713 in
engineering and permitting, funded by the Counties, State and Federal agencies.
Design & Permitting Costs For Completed Projects
Total Expended $297,170

Constructed Projects Funding By Source
(For Projects Designed Under This Grant)
Total Costs $2,646,429
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Introduction
For decades, culverts on established county roads and state highways have
disrupted the spawning and rearing behavior of all four species of anadromous
salmonids in California: Chinook and coho salmon, coastal rainbow trout, and
coastal cutthroat trout. The problem was recognized more than 70 years ago,
when the Forest Service and the California Division of Highways (Caltrans) were
constructing roads in the Klamath River watershed:
“In a number of instances both State and Forest Service crews have in the
process of road construction cut off spawning tributaries…. They have done
this especially by directing streams through culverts whose low ends
terminate in vertical drops of fifteen to thirty feet, barring the way to
spawning steelhead and salmon… It cannot be too strongly emphasized that
when possible, small bridges rather than culverts, should be installed in
spawning streams, even through the cost of construction be greater. It is
certainly “robbing Peter to pay Paul” to put in low-cost, impassible culverts
on the one hand and to expend money for stream improvement on the
other.”

-A.G. Taft & Leo Shapovalov (Dept. of Commerce, Bureau of Fisheries) February,
1935

In the rush to reopen road systems in Northwestern California following the 1955
and 1964 floods, many stream crossings were reinstalled with little to no
consideration for fluvial or biological processes. Culverts were installed high in the
road prism and set at steep grades, resulting in 2-3 foot, if not more, jumps at their
outlets. By the time salmonid populations were listed under the State or federal
Endangered Species Act, many of these culvert crossings were impassable due to
the outlet jumps, velocities within the culverts exceeding swim speeds of juveniles
and adult salmonids, or other problems.
This grant contributed immensely to the ongoing restoration efforts in Northwestern
California by addressing a combination of aged infrastructure and passage design
criteria for migrating juvenile and adult salmonids.
Within Del Norte, Humboldt, Mendocino, Siskiyou and Trinity Counties there are
245 inventoried migration barriers on County roads. There are approximately 967
recorded barriers on public and private roads within this area (California Passage
Assessment Database, 2007), 810 of which are road-crossings. The barriers,
mostly culverts, are either undersized, set at too steep a grade, or retrofitted with
failing or ineffective baffle structures. These conditions have prevented adult and
juvenile fish passage due to excessive jump heights between culvert outlets and
plunge pools below, impassably high-flow velocities within the culverts during
migration flows and/or too shallow of flows in low flow conditions.
This grant was unique in that it provided for projects to be completely designed in
advance of securing construction funding, allowing the Counties and other entities
to responsibly apply for implementation funds. It has also resulted in “shelf ready”
projects that can wait to be constructed based upon prioritization, and under more
favorable market conditions (such as lower materials and fuel costs). Despite the
available grant sources for implementation of barrier removal projects, sufficient
funding to complete engineering and permitting has been limited. The original
grant, awarded in 2003, aimed to complete the design and permitting of sixteen
high-priority projects located on County roads and other Federal/State properties.
An amendment to the grant agreement in 2005 allowed for the design of an
additional nine projects, located on County, State and private roads. The
completion of the design and permitting phases for these twenty-six projects (Table
1) has facilitated implementation, continuing the recovery of anadromous fish and
other aquatic species habitats found in coastal and inland watersheds. Projects
funded under this grant were limited to anadromous fish-bearing streams within Del
Norte, Humboldt, Mendocino, and Trinity counties. An additional benefit of these
projects includes the replacement of degraded culverts that are nearing the end of
their functionality. Doing so improves local infrastructure and reduces future
maintenance costs, particularly those associated with storm events and emergency
repair needs.

Project
Griffin Creek Fish Passage
Improvement Project
Yonkers Creek Migration Barrier
Removal Project
Graham Gulch Migration Barrier
Removal Project
Indian Creek Migration Barrier
Removal Project
Painter Creek Migration Barrier
Removal Project
Rocky Gulch Migration Barrier
Removal Project
Albion River & Marsh Creek
Migration Barrier Removal
Projects
Ancestor Creek Migration
Barrier Removal Project
Dark Gulch Migration Barrier
Removal Project
Ryan Creek Migration Barrier
Removal Project
Conner Creek #1 & #2 Fish
Passage Improvement Projects
Deadwood Creek Fish Passage
Improvement Project
Little Browns Creek Migration
Barrier Removal Project
Soldier Creek #1 & #2 Migration
Barrier Removal Projects
North & South Fork Caspar
Creek Fish Passage Improvement
Projects
North & South Fork Ryan Creek
Fish Passage Improvement
Projects
South Fork Ryan Creek –
Hamman Driveway Crossing
North Fork Schooner Gulch
Migration Barrier Removal
Project
Salmon Creek Tidegates Fish
Passage & Habitat Improvement
Project
Yontocket Slough Fish Passage &
Habitat Enhancement Project
Fish Creek Migration Barrier
Removal Project

Implementing Entities
Del Norte County CDD
Del Norte County CDD
City of Crescent City
Humboldt County DPW
Humboldt County DPW
Humboldt County DPW
Humboldt County DPW
Mendocino County DOT
Mendocino County DOT
Mendocino County DOT
Mendocino County DOT
Five Counties Salmonid
Conservation Program
Trinity County DOT
Five Counties Salmonid
Conservation Program
Trinity County DOT
Trinity County DOT

Status
Design Completed
Construction in 2008 or 2009
Design Completed
Constructed in 2006
Design Completed
Constructed in 2005
Design Completed
Construction in 2007
Design Partially Completed
No Construction Date Planned
Design Completed
Construction in 2007
Design Completed
Constructed in 2006
Design Completed
Construction in 2009
Design Partially Completed
No Construction Date Planned
Design Completed
Construction in 2007 or 2008
Design Completed
Construction Planned for 2008
Design Completed
Constructed in 2005
Design Completed
Construction in 2007
Design Completed
Constructed in 2005

California Department of Forestry
United States Forest Service

Design Completed
Construction in 2007 & 2008

Caltrans – NF
Five Counties Salmonid
Conservation Program – Others

NF – Design Completed
No Construction Date Planned
SF & Hamman Driveway–
Designs Complete
Construction in 2008 & 2009

Mendocino County RCD

Design Completed
No Construction Date

Pacific Coast Fish, Wildlife &
Wetlands Restoration Association

Design Completed
Constructed in 2007

California State Parks
California Department of Fish &
Game
Caltrans
California State Parks

Partial Design Completed
No Construction Date Planned
Partially Designed
Project Dropped

Table 1 - Projects included in for design under Grant Agreement 03051 with the State Coastal Conservancy

The Five Counties Salmonid Conservation Program (5C) administered this grant
through Trinity County. The 5C is a large-scale watershed and salmonid
conservation effort formed by the Boards of Supervisors of Del Norte, Humboldt,
Mendocino, Siskiyou and Trinity counties in response to the 1997 listing of the coho
salmon as a Threatened species under the Federal Endangered Species Act. Since
the program’s inception, 5C has been committed to the development and
implementation of land use conservation standards and practices that reduce
erosion, improve water quality and quantity, and restore anadromous salmonid
habitat within the Southern Oregon-Northern California Coast Evolutionarily
Significant Unit for coho salmon (SONCC ESU). Defining the Program area
boundaries, the SONCC ESU for coho is not the only ESU in which 5C activities have
had a beneficial impact. 5C-related barrier and sediment reduction work also
affects the the CCC (Central California Coast) coho ESU, the California Coastal
chinook ESU, the Northern California steelhead ESU. The Migration Barrier
Inventory and Removal Program comprises just one element of the 5C and to date,
48 projects have been completed under this program, restoring access to 119 miles
of anadromous salmonid habitat. Refer to the Five Counties website
(www.5counties.org) for more information on the program and its work products.
Benefits of the 5C’s migration barrier removal program include not only improved
access to historic salmonid habitat, but also reduced maintenance and emergency
repair costs for County transportaion departments. The Counties realize a
substantial financial benefit in reduced maintenance costs with the new crossing
structures, as well as an overall social benefit. The projected, maintenance-free
lifespan of new structures that can pass fish, 100-year flows and associated
bedload and debris is longer than that of traditional culvert repairs or replacements
that tend to plug annually during high flows, cause flodding of nearby properties, or
simply wash out. Another benefit of replacing undersized culverts with properly
sized sructures is the reduction of potential sediment delivery in the event of
culvert failure. With the 48 projects that have been constructed under the 5C
Program, approximately 67,305 cubic yards of sediment were removed from road
crossings that had a high likelihood of failure, and had in past high flow years,
failed. The initial design and implementation costs for full stream simulation and
hydraulic design option crossings are high, but over time, are offset by the reduced
annual repair and maintenance costs, and flood event replacement costs, of failed
crossings.
One of the key benefits of this type of grant and having projects properly designed
and permitted prior to implementation, is the ablity to accurately predict what the
cost of implementation will be for a given project. A construction estimate is
included in each final design for the projects not yet completed which will be
utilized to apply for implementation funds. Historically, the lack of funding for
engineering and permitting resulted in the Counties, and other entities, applying for
construction funding prior to completing all portions of design. In some instances,
the actual costs of constructing a project far exceeded the amount applied for and
received under construction grants. Cost overruns and changes in economics
between the time that a grant is written and a project is constructed have been well
documented for 5C projects. This grant agreement leveraged County engineering

department funds and state/federal dollars as well as facilitated cooperation among
federal, state and local agenices for completing design and permitting of high
priority fish passage projects.
Migration Barrier Inventories within the 5C Program Area
The projects selected by 5C staff for inclusion in this grant agreement were based
on the following inventories and their project prioritizations. Other factors,
including discussions with California Department of Fish and Game (CDFG) ,
NOAA’s National Marine Fisheries Service (NMFS), and Conservancy staff, as well as
biological considerations of anadromous salmonids, were taken into account during
project selection.
County Road Barrier Inventory
The 5C Migration Barrier Inventory was completed from 1998 through 2004 and
resulted in the identification of 245 barriers on county maintained stream crossings
within anadromous reaches. These inventories were conducted by Ross Taylor &
Associates with funding from the CDFG. County-maintained stream crossings
(typically culverts) within present and historic anadromous reaches were analyzed
with FishXing software to determine fish passage capability. Culvert statistics were
also recorded (diameter, length, slope, etc.) and the barrier status (complete,
partial, temporal) was described for adults and juveniles. As barriers were
identified, they were ranked in an order from high to low priority for treatment.
Each barrier was assigned a score based on anadromous species diversity at the
crossing (both historic and present); the extent of the barrier, or percent passable;
habitat quality and quantity upstream of the barrier; and, the current condition of
the crossing (i.e. the risk of culvert failure as related to sizing and flow capacity).
On a site-specific basis, varying factors influenced the ranking; including fish
observations at crossings, roadfill that may potentially deliver to a stream should
the culvert fail, presence of other barriers upstream and/or downstream, perceived
project cost, schedule of other road maintenance and repair projects, and local
agency biologist recommendations. The County projects selected under this grant
agreement were based on the 5C Program-wide prioritization ranking matrix.
CalTrans District 1 Barrier Inventory
In March of 2001, the California Department of Transportation (Caltrans) initiated
the North Coast Pilot Research Study to identify State Highway System culverts
that blocked or impeded upstream or downstream passage of anadromous
salmonids. The geographic limits of the pilot study were the coastal counties of Del
Norte, Humboldt, and Mendocino in Caltrans District 1. The study identified 411
potential stream crossings for fish passage improvement. As of December 1, 2004,
312 of those sites had been analyzed to identify the potential impediments to fish
passage. Impediments to juvenile and adult passage during migration flows
included high-water velocities and low-water depths through crossings and
excessive outlet jumps. FishXing analysis of the 312 sites showed that 60% did not
meet the current fish passage guidelines for existing culverts. The data from this
analysis is located within the Caltrans District 1 Pilot Fish Passage Assessment
Study: Volume 1 (Margaret Lang et al, 2005) and was utilized in the selection of an

additional nine projects in 2005. Among the projects selected for design under this
grant were the first and second highest ranked priority sites in District 1, Fish Creek
and North Fork Ryan Creek. The barrier improvement for South Fork Ryan Creek,
and a private crossing upstream, were also desgined under this grant agreement
due to the proximity of the project sites and the cost effectiveness of treating those
sites at the same time.
Inventory Of Barriers To Fish Passage In California’s Coastal Watersheds
This inventory report was completed by the California Coastal Conservancy in 2004.
This report was also utilized to determine priority projects. Projects specifically
identified in this inventory that were not located on county roads or State Highways
included Caspar Creek and North Fork Schooner Gulch. These were considered high
priority projects due to the habiat that they could provide for the Central California
Coast (CCC) coho and the Northern California steelhead Evolutionary Significant
Units. These ESUs are listed as endangered and threatened, respectively. The
existing fish ladders on Caspar Creek, located in the Jackson Demonstration State
Forest in Mendocino County, are barriers to all age classes of coho and steelhead.
The proposed project will replace the deteriorating wooden ladders on both North
and South Fork Caspar Creek with new structures that provide for improved
passage. The Schooner Gulch project was described in this inventory as a high
priority crossing for sediment reduction as well as fish passage improvement. It is
also referenced in the 2001 CDFG Stream Inventory Report. The crossing, located
on a private road between the Gualala and Garcia River watersheds in Mendocino
County, is a complete barrier to adults and juveniles due to the length of the
culvert, the flow velocities during migration flows, and the perched outlet.
The Salmon Creek Tidegates and Yontocket Slough Projects were not selected from
specific inventories, but were recommended by resource agency staff as high
priorities for coho salmon rearing habitat, as well as improved fish passage. The
Salmon Creek Tidegates and Fish Passage Imrpovement Project is located within
the Humboldt Bay National Wildlife Refuge. The tidegates at the mouth of the
Salmon Creek Estuary had partially blocked fish access, caused poor tidal
circulation and water quality conditions, and led to sedimentation of important
estuarine habitat. New tidegates would eliminate the potential for adult and
juvenile stranding and assist in restoring degraded rearing habitat to a usable
condition. The project was a priority action item for the Salmon Creek Unit of the
Humboldt Bay National Wildlife Refuge, the Recovery Strategy for California Coho
Salmon and the Humboldt Bay Watershed Advisory Committee. Research has also
demonstrated the importance of tidal estuaries and low gradient freshwater
wetlands in the life history of anadromous salmonids. The Yontocket Slough Fish
Passage and Habitat Enhancement project is located in Del Norte County, near the
Smith River. It was identified in The Yontocket Slough and Tryon Creek
Assessment for Improvement of Anadromy, The Smith River Anadromous Fish
Action Plan, and the Recovery Strategy for California Coho Salmon as a limiting
factor for anadromous salmonids due to poor access and habitat conditions. The
project will restore over 100 acres of salmonid habitat by removing the non-native,
invasive reed canary grass within the slough and improving passage conditions.

Detailed work plan descriptions for all projects funded under this grant agreement
are included below in Task 4 – Migration Barrier Removal Project Planning.
Grant Agreement Objectives and Work ProgramTasks
The objectives of this grant included:
¾ Design, obtain permits, and prepare for the implementation of twenty-six fish
passage improvement projects in anadromous streams within the counties of
Del Norte, Humboldt, Mendocino and Trinity in which the initial design and
placement of instream structures have created complete and partial fish
passage barriers;
¾ Facilitate local and state governments and agencies, as well as private firms,
with the development of designs and preparation for implementation of high
priority fish passage improvement projects;
¾ Seek funding for implementation of the projects.
To achieve these objectives, the following tasks were developed and implemented:
Task 1 – Grant Administration
Conduct grant administration, conduct site assessments, coordinate meetings,
prepare requests for proposals and develop contracts (subject to Coastal
Conservancy review) for design components, manage invoicing, prepare progress
and final reports, and transfer funds to contractors and the county departments.
Task 2 – Technical Advisory Team
Establish technical advisory teams with representatives from the resource agencies,
and other qualified personnel, as needed, for various projects.
Task 3 – Fish Passage Design and Engineering Workshop
Provide a workshop for biologists and engineers on the most fish passage design
and engineering, including innovative designs. A training video will also be
produced from this workshop.
Task 4 – Migration Barrier Removal Project Planning
Complete engineering design, environmental documentation, geotechnical analysis
hydraulic analysis, and other activities necessary for the development of twenty-six
fish passage improvement projects (Table 1). A general map of the project
locations is included as Attachment 2.
Task 1 – Grant Administration
The following work was performed under this task, with more detail included in
Progress Reports 1-11 (January 20, 2004 through April 25, 2007). 5C staff
prepared and reviewed responses to requests for proposals for design of the Caspar
Creek, North and South Fork Ryan Creek, Fish Creek, and Conner Creek projects.
Design contracts were prepared and approved (with Coastal Conservancy pre-

approval) by the Trinity County Board of Supervisors with six consulting firms for
the above mentioned projects as well as Yontocket Slough and Salmon Creek
Tidegates projects and the fish passage design workshop. Memorandums of
Understanding with Humboldt, Mendocino, and Del Norte Counties were developed
and approved as was an MOU with the Mendocino County Resource Conservation
District for various county projects and the North Fork Schooner Gulch project. The
aforementioned agreements were required for assuring completion of the work
stipulated under each project and the transfer of funds to each entity.

IMPLEMENTING ENTITY
Del Norte County Community Development
Department
Humboldt County Department of Public
Works
Mendocino County Department of
Transportation
Mendocino County Resource Conservation
District
Pacific Coast Fish, Wildlife and Wetlands
Restoration Association
Winzler & Kelly Consulting Engineers
Michael Love & Associates
Thomas B. Dunklin
SHN Consulting Engineers & Geologists
Gray Sky Engineering
Prunuske Chatham, Inc.

PROJECT
Yonkers Creek Migration Barrier Removal Project and
Griffin Creek Fish Passage Improvement Project
Painter Creek, Graham Gulch, Indian Creek, and Rocky
Gulch Migration Barrier Removal Projects
Ancestor Creek, Ryan Creek, Dark Gulch, Marsh Creek and
Albion River Migration Barrier Removal Projects
North Fork Schooner Gulch Migration Barrier Removal
Project
Salmon Creek Tidegates Project
Caspar Creek Fish Passage Improvement Project
Yontocket Slough Fish Passage & Habitat Enhancement
Project and Fish Passage Design & Engineering Workshop
Fish Passage Design & Engineering Workshop
videography/training video
Conner Creek Migration Barrier Removal Project
Griffin Creek Fish Passage Improvement Project
North and South Fork Ryan Creek and James L. Hamman
Driveway Crossing

Table 2 - MOUs and contracts developed between Trinity County and various Counties and private consulting
firms for design of projects

Task 2 – Technical Advisory Team
The Technical Advisory Team (TAT) component was established in order to evaluate
the design of projects, track and assist with permitting, and coordinate agency
criteria for design. Specific TAT’s were developed for the Deadwood and Soldier
Creek projects, the Caspar Creek project, the Conner Creek project, and the NF/SF
Ryan Creek projects. More detail on each TAT is included in Progress Reports
1,3,5,6, and 7. TAT members participated in site visits and conference calls to
establish design criteria for projects. They also reviewed and ranked responses to
requests for proposals from consultants and provided 5C staff with engineering,
biological and hydrological information. TAT’s were composed of engineers,
biologists, hydrologists and other personnel from the United States Forest Service
(USFS), CDFG, NMFS, California Department of Forestry (CDF), and Caltrans.
Similar agency personnel also assisted the individual County engineering
departments with design and permitting of their projects, as jurisdictions allowed.

Task 3 – Fish Passage Design and Engineering Workshop
This task was developed to provide for a regional workshop on fish passage
engineering to train biologists and engineers on the most up-to-date fish passage
issues and innovative designs. The workshop included a mix of county, state and
federal agency engineers, biologists, hydrologists, and private consulting firm
personnel (refer to Progress Report #7 and the submitted Final Report CD for more
detail on the workshop and its participants). The classroom portion of the
workshop was at the Ukiah Valley Conference Center on March 7 and 8, 2006 with a
field tour of completed and designed barrier sites on March 9. The classroom
portion of the workshop included lectures by: Ken Bates (consulting professional
engineer), George Heise (hydraulic engineer, CDFG), Michael Love (consulting
hydraulic engineer) and Ross Taylor (consulting fisheries biologist). Guest speakers
included Howard Dashiell (Mendocino County Director of Transportation and
engineer), Chris Whitworth (Humboldt County Public Works Deputy Director and
engineer) and Jon Mann (consulting professional engineer). Primary topics
included: 1) design guidelines for state and federal agencies; 2) stream simulation
techniques; 3) culvert retrofits; 4) project monitoring; and, 5) case studies. Group
exercises on both days allowed participants to work cooperatively in assessing
sample barrier sites and to propose solutions using information that they had
learned. One critique of the workshop was the request for more calculations and
in-depth review of the engineering required for project design. Because of this
request, the next workshop (to be held by FishNet 4C in March 2007) would include
a session on engineering calculations.
Due to the overwhelming response of interested participants during the 5C
workshop registration period, and the expressed need for this type of training,
Thomas Dunklin was contracted to record the workshop proceedings and produce a
training video. The footage from the March 2006 workshop, and the Engineering
Practicum in March 2007, were produced into a 4-disk training DVD that will be
distributed to: University engineering departments; 5C, Fishnet 4C, and Tri-County
FISH Team engineering staff; State and Federal agency personnel; and, watershed
groups. The lectures are also available to the general public through a link on the
FishXing website (www.fishxing.org). The CDFG Adaptive Management Program
and the NOAA Restoration Center funded recording and production of the March
2006 workshop DVDs. The March 2007 filming and production of the engineering
practicum DVD was funded under this grant agreement. The training DVD is
included as a deliverable with this report.
Task 4 – Migration Barrier Removal Project Planning
This task represents the majority of the work completed under this grant
agreement and was developed to track completion of the engineering design,
environmental documentation and necessary permitting, geotechnical analysis,
hydraulic analysis, and other activities necessary to fully design the following fish
passage improvement projects. The following constitutes the work plans and
completed tasks for each project and final reports for construction and/or design
are included where applicable.

COUNTY ROAD PROJECTS
Del Norte

Griffin Creek Fish Passage Improvement Project
This project is located within the Smith River watershed, approximately 35 miles
northeast of Crescent City in Del Norte County on Oregon Mountain Road (County
Road #324). Griffin Creek currently hosts populations of resident Coastal cutthroat
trout in the upstream reaches and is an important spawning and rearing tributary
for coho and steelhead with approximately 3.7 miles of high quality habitat. It is
the second highest priority in Del Norte County (assessed during the second round
of County Road migration barrier inventory in coastal watersheds - Ross Taylor &
Associates, 2003-2004). The existing 36” diameter, 120-foot long culvert was not
assessed with FishXing software due to safety issues, but was identified as a
complete barrier to all age classes during all migration flows because of the buried
inlet and perched, degraded outlet.

Griffin Creek #2
Outlet of 36” Culvert
Upstream Habitat
Oregon Mountain Road—Del Norte County

The new culvert design meets with NOAA Fisheries Guidelines for Salmonid Passage
at Stream Crossings for the 100-year flow (calculated at 224 cfs) and is a 7-foot
diameter, 130 feet long steel culvert. It will be bored through the existing roadfill
and 36” culvert at a 1-2% slope and embedded utilizing the “Active Channel
Design” option. This is a simplified design option that sizes a crossing sufficiently
large and embedded deep enough into the channel to allow for the natural
movement of bedload and formation of a stable streambed inside the culvert. A
properly sized, embedded culvert was deemed the most appropriate design for this
site’s specific characteristics in order to reduce future sediment accumulation at the
inlet, reduce the risk of catastrophic roadfill failure, and provide fish passage to
upstream habitat. Tasks funded under this grant agreement included the
surveying, hydraulic analysis, and civil/structural engineering. The topographical
and thalweg survey of the crossing was conducted by 5C staff member Carolyn
Rourke and Ron Borth of the Del Norte County Road Department (in–kind). Juris
Mergups of the Del Norte County Community Development Department completed
the hydraulic analysis, including modeling of 100-year flows, and portions of the
civil engineering. This project incorporates a fairly new construction technique of

boring through the fill as excavation of the existing 6,500 cubic yard fill would be
cost prohibitive. Gray Sky Engineering was contracted to complete design for the
boring platform required to implement this project. This project has construction
funding under the 2006/2007 DFG Fisheries Restoration Grant Program (FRGP) and
the CEQA and permitting will be conducted and funded by CDFG. This project will
allow passage through the crossing and prevent the catastrophic delivery of
approximately 6,500 cubic yards of sediment to the downstream reaches of Griffin
Creek. Construction is planned for 2008 and 50% design plans for the new
crossing were included with Progress Report #11. The plans are also included on
the submitted Final Report CD.
Yonkers Creek Migration Barrier Removal Project
This project is located on Wonderstump Road in Del Norte County and crosses a
small coastal tributary to Lake Earl, just north of Crescent City. This project was
designed in 2004 and constructed in 2006 within the timeframe of this grant. It
now provides unimpeded access for coho, steelhead and Coastal cutthroat trout to
1.7 miles of upstream spawning and rearing habitat. FishXing analysis determined
the 6-foot diameter, 61-foot long culvert (with perched outlet and steep slope) as a
complete barrier to adult Coastal cutthroat and all juvenile species due to the
excessive velocities within the culvert and outlet barrier. It was replaced with a 15foot wide by 8-foot high natural bottom aluminum arch structure, designed under
the “stream simulation” design method (sizing the structure at 1.45 times the
active channel width). This crossing was the last high priority barrier identified in
the first run of the Del Norte County barrier inventory (Taylor & Associates, 2000).

Yonkers Creek
Wonderstump Road—Del Norte
County
Due to the higher costs of relocating a 12-inch and 24-inch waterline beneath the
road if a bridge had been constructed, the design option of an arched culvert was
selected. The waterlines were re-installed in the culvert roadfill after project
construction. This project was partially funded for construction under the
2004/2005 CDFG FRGP and was included in the 2005 CDFG Mitigated Negative
Declaration. All other permits (1602, 404, 401 and a Del Norte County grading

permit) were secured prior to implementation. The design elements funded under
this grant agreement included the geo-technical investigation, hydraulic analysis for
the 100-year flow (317 cfs), development of a suitable channel shape and
substrate/rock sizing to provide adequate fish passage conditions (roughened
channel and portions of the structural engineering. A final report on project
construction is included on the submitted Final Report CD.

Humboldt

Graham Gulch Migration Barrier Removal Project
Graham Gulch is a tributary to
Freshwater Creek in Humboldt
County. The project was
constructed in 2005 and provides
unimpeded access to 2.5 miles of
habitat for coho, steelhead and
Coastal cutthroat trout. The
13.25-foot diameter, 60.5-foot
long metal culvert was replaced
with a 18-foot wide, 9-foot high
corrugated metal arch culvert
set on concrete footings, allowing
for complete passage of all
species and life stages and the
100-year flows. The perched
Graham Gulch
outlet, with ineffective steel-ramp
Before & After
baffles, was the primary migration
Palco Camp Road, Humboldt County
barrier for adults and juveniles.
Tributary to Freshwater Creek
Observations were made on numerous
occasions, prior to replacement, of both age classes making failed attempts at the
culvert outlet. This project received funding from 2003/2004 CDFG FRGP and was
included in the 2004 Mitigated Negative Declaration. This grant agreement funded
the site surveying, hydraulic analysis, and portions of the civil engineering. A final
report on project construction is included on the submitted Final Report CD.
Indian Creek Migration Barrier Removal Project
Indian Creek is a tributary to the Mattole River in southern Humboldt County with
approximately 1.2 miles of high quality coho and steelhead spawning and rearing
habitat located upstream. It is a high priority stream due to its cool-water refugia,
boulder/cobble-dominant channel, dense riparian zone of conifers, and good flows
in late summer for over-summering juveniles. The existing crossing is a 10-foot
wide, 48-foot long concrete box culvert in a shallow fill, perched 2-3 feet at its
outlet. Shallow flow through the culvert at low flows, excessive velocities at
migration flows, and the outlet jump all contribute to barrier status. The project
has construction funding from the 2003/2004 CDFG FRGP and the National
Association of Counties (NACO) National Fish and Wildlife Foundation (NFWF) grant

program. It was included in the 2004 CDFG FRGP Mitigated Negative Declaration
and all other construction permits have been secured by Humboldt County. This
grant agreement funded the geotechnical analysis, site surveying, hydraulic
analysis and a portion of the structural design. The proposed design was to replace
the existing culvert with a 55-foot long concrete bridge. The project was ready for
construction in 2006 but no bids were received. The project has since been
redesigned and is planned for construction in 2007, pending receipt of bids within
the construction budget. Humboldt County engineering and Morrison Structures
have designed a pile-less bridge structure with shallower abutments using a box
girder design instead of a concrete slab. Design plans are included in Attachment 3
and on the submitted Final Report CD.

Indian Cr eek
Tributary to
Mattole River
Humboldt County
Mattole Road

Painter Creek Migration Barrier Removal Project
The Shelter Cover Road crossing of Painter Creek has approximately one mile of
habitat upstream for coho, Chinook and steelhead. This project is also in the
Mattole River watershed and would replace the existing 8-foot, 53-foot long
concrete box culvert which is perched 3-5 feet at the outlet with a bottomless metal
arch culvert set on concrete grade beams. The upstream habitat is considered
good with cool-water flows during the summer. Coho and steelhead juveniles have
been observed in the outlet pool on numerous occasions. The Painter Creek
crossing is similar to several other County culverts in the Whitethorne area, which
were built on siltstone bedrock. The result is that the culverts have become
perched at their outlets and bedload has built up at the inlets, covering the base
flow pools that harbor young of the year. This grant agreement funded the
hydraulic analysis, surveying and a portion of the civil and structural engineering.
This project is partially designed and had funding from the 2003/2004 CDFG FRGP
and was included in the 2004 CDFG FRGP Mitigated Negative Declaration. Final
design could not be completed in the timeframe of this grant agreement and
additional funding for completing design and engineering will be sought under other
federal and state grant sources, or funded by Humboldt County.

Rocky Gulch Migration Barrier Removal Project
Rocky Gulch is a 1.5 square mile watershed that
drains into North Humboldt Bay, approximately six
miles north of Eureka. It historically supported
coho salmon and steelhead populations, but past
timber and agricultural land-uses caused
extirpation of these populations by the early
1960’s. The County maintained crossing (part of
the “Rocky Gulch Salmonid Access and Habitat
Restoration Project”) is located on Old Arcata Road
approximately 5,000 feet upstream of the
confluence with the Bay. The crossing consists of
two 36-inch diameter, 48-foot long culverts. They
are undersized, with a capacity for less than a 2year storm event and the high –flows through the
culverts during migration flows result in a velocity
Rocky Gulch
barrier for all age classes and species. The current
Outlet at High Flows
design options are to replace the culverts with
Humboldt County
either a countersunk metal box or pipe-arch culvert
with a low, broad cross-section that allows for native bedload accumulation. Either
design will create a natural stream bottom within the new structure, allowing for full
passage of all life stages. There is approximately 2.7 miles of habitat upstream of
the county crossing with several private barrier crossings that are also being
addressed. Project construction is scheduled for 2007. Design elements funded
under this grant agreement included the site surveying, hydraulic analysis, digital
terrain modeling, conceptual designs for the crossing, a site restoration plan, and a
portion of the structural engineering. This project has construction funding from
the 2004/2005 CDFG FRGP and was included in the 2005 CDFG FRGP Mitigated
Negative Declaration. A Final Report on the “Rocky Gulch Salmonid Access and
Habitat Restoration Project” was completed (includes the County culvert) and was
submitted with Progress Report #9. The report is also included on the submitted
Final Report CD.

Mendocino

Ancestor Creek Migration Barrier Removal Project
This project is located on Briceland Road in the Mattole River watershed. It will
provide unimpeded access to two miles of good quality upstream anadromous
spawning and rearing habitat for coho salmon and steelhead by replacing the
existing culvert with a properly sized, embedded culvert. The crossing is located
approximately 500 feet upstream of the confluence with the Mattole and for the
range of migration flows, FishXing predicted it to be a complete barrier for adults
and juveniles of all species and age classes. The existing 7-foot diameter, 40-foot
long culvert set at a 3.8% grade will be replaced with a 16-foot wide, 40-foot long
multi-plate pipe-arch structure. This culvert will be embedded, utilizing the “Active
Channel” design method. The upstream habitat consists of a dense riparian zone of
conifers and hardwoods, numerous pools, ample areas of spawning-sized gravels,

and cool-water temperatures during the late summer flows. Access to this type of
habitat, especially for over-summering juveniles, is critical for juvenile survival.
Numerous juveniles have been observed in outlet pool and Ancestor Creek is a
known coho-bearing tributary in the upper Mattole. The geotechnical analysis for
this project was completed with funding from an existing 5C Program grant and this
grant agreement funded the following design elements: hydraulic analysis, right of
way negotiations, and structural design. The project received 85% funding for
construction from the California Regional Water Quality Control Board in 2002
(Proposition 13 funds) but the Mendocino DOT was unable to construct the project
due in part to landowner issues with a proposed road closure and lack of grade
control in the first conceptual design (concrete arch). The project has been redesigned and includes a construction period detour plan. This is the highest priority
project in the 5C Program area and a NFWF Keystone grant for 2008 construction
was submitted in April 2007 (not funded) and a re-application to the CDFG FRGP for
2008 construction has been submitted.
Albion River & Marsh Creek Migration Barrier Removal Projects
These projects are located on Flynn Creek Road within the Albion River Watershed.
The existing circular culverts on the Albion River and Marsh Creek were complete
barriers to all age classes of coho salmon and steelhead. Barrier status was

Albion River

Marsh Creek
Both constructed in 2006
Flynn Creek Road—Mendocino County

primarily due to the excessive velocities over the concrete culvert linings, the lack
of depth at lower migration flows, and the leap required to enter the culverts. The
culverts were replaced in 2006 with open-bottom, pre-manufactured concrete arch
structures, providing for full passage of all species and life stages and the 100-year
flows. This project has allowed access to approximately five miles of historic
spawning and rearing habitat upstream of the crossings, approximately one mile on
Marsh Creek and four miles on the Albion River. Both projects were constructed at
the same time due to their proximity in location as well as their high priority
rankings (#3 and #5 in Mendocino County). Conducting the environmental review
and permitting for both projects at once was cost effective and sequential
implementation reduced the overall environmental impact and construction costs.
This grant agreement funded the following design elements: site surveying,
geotechnical analysis, and the civil and strucutral engineering. The project was

funded for construction under the 2001/2002 CDFG FRGP and the NOAA American
Rivers grant program. Design plans were submitted with Progress Report #6 and
are included on the submitted Final Report CD, along with a draft final report on
project construction.
Ryan Creek Migration Barrier Removal Project
Ryan Creek is located in the Outlet Creek sub-watershed of the North Fork Eel
River. Outlet Creek one of the highest priority coho watersheds identified in the
Recovery Strategy for California Coho Salmon. The existing culvert is a 10-foot
wide, 6-foot high, 82-foot long concrete box and is proposed for full replacement
with a 19-foot wide, 82-foot long concrete arch structure set on concrete footings.
The existing culvert was assessed as 20% passable for adults coho, Chinook, and
steelhead and as a complete barrier for all age classes of juveniles due to the
excessive velocities and outlet jump. The broken concrete apron at the outlet is
also a major impediment to fish migration. Approximately 500 feet of good quality
habitat exists between the county Ryan Creek crossing and the two Caltrans
crossings (North and South Fork) located upstream (all of these crossings were
designed under this grant agreement and are described below). CDFG surveyed
the SF in 1995 (NF was denied entry) and estimated 6,000 feet of upstream
habitat. During the Caltrans District 1 Inventory there was estimated to be 9,000
feet of upstream habitat. When all of the barriers in this portion of the watershed
(including a private crossing on the SF that was also designed under this grant
agreement) are treated, approximately 15,500 feet or 3 miles will be made
accessible to Chinook and coho salmon and steelhead.

Ryan Creek
Ryan Creek Road—
Tributary to Outlet
Creek
Mendocino County

Design elements funded under this grant agreement for the county project included
the hydraulic analysis, site surveying, and a portion of the structural engineering.
Mendocino County conducted CEQA for this project and a Mitigated Negative
Declaration was filed in March 2003. All construction permits have been secured by
the County and CDFG and the project is scheduled for constructed in 2007. It has
funding from the 2001/2002 CDFG FRGP and potentially the Coastal Conservancy
and Steelhead Restoration Card Program. Design plans are included as Attachment
4 and on the submitted Final Report CD.

Dark Gulch Migration Barrier Removal Project
This project is located at the Orr Springs Road crossing of Dark Gulch, a tributary to
South Fork Big River. The existing culvert is a 7-foot diameter, 90-foot long
corrugated steel pipe set at 3.29% slope. The culvert is in poor condition, rusted
through the bottom in several places and is a complete barrier for all species and
age classes of salmonids, due mostly
to the excessive velocities within the
culvert, lack of depth at the lower
migration flows, and the leap required
to enter the culvert. The culvert is
retrofit with a concrete lining and
boulder weir placement at the outlet.
However, the modification has failed
to raise the elevation of the outlet
pool and still results in a 1.8 foot dro
Implementation of this project will
restore access to approximately 1 mile
of habitat for coho salmon and
steelhead. Dark Gulch flows
into the South Fork Big River just
Dark Gulch
below the crossing. The upstream
Orr Springs Road—Tributary to Big River
habitat consists of a dense riparian
canopy of conifers and hardwoods and
small bedrock-formed pools. Replacement of the culvert with a bridge that
provides for passage of adults and juveniles is the current conceptual design. The
project is 60% designed and not scheduled for construction until at least 2009.
Final design could not be completed in the timeframe under this Grant Agreement
and additional funding for completing design and construction will be sought under
other federal and state grant sources. The geotechnical analysis was funded under
a CDFG FRGP grant through the 5C Program and this grant agreement funded the
following design elements: site surveying, hydraulic analysis and modeling of the
proposed crossing for the 100-year flows.

Trinity

Conner Creek Fish Passage Improvement Project
This project is located in the Trinity River Watershed near Junction City and consists
of improving passage at two crossings, located on Conner Creek Road (#1) and Red
Hill Road (#2). Crossing #1 currently consists of a 14-foot wide, 17-foot long
concrete box culvert with three, 1-foot high offset baffles spanning the lower half of
the culvert bottom. The baffles plug with woody debris and are non-functional for
providing resting places and slowing water velocities to allow for passage. The
culvert is a complete barrier to juveniles and adults due to the outlet jump and the
velocities during migration flows. Crossing #2 is located approximately 1,100 feet
upstream of Crossing #1 and is a 10-foot, 66-foot long corrrugated steel culvert set
at 3.17% slope with ten steel-ramp offset baffles. It fails to meet passage criteria
for adult salmonids on ~45% of migration flows and is a complete barrier for all age

classes of juveniles at all flows. These projects were proposed for simultaneous
design due to their proximity. The ability to conduct environmental review and
permitting for both projects at once will better address the cumulative effects and
will be more cost effective, as will construction. Given the time constraints and
workload on the Trinity County Department of Transportation (TCDOT) engineering
staff, the project’s design was contracted to SHN Consulting Engineers and
Geologists. Design elements funded under this grant agreement included:
1) The formation of and meetings with the Technical Advisory Team (TAT)
members to establish design criteria (TCDOT staff, CDFG and NMFS
personnel, Mike Love and 5C staff);
2) Preparation of the RFP for design consultants and review/selection of a
design firm based on responses to the RFP;
3) Site visits with the TAT;
4) Topographical and thalweg surveying at both crossings;
5) Hydraulic analysis and modeling (HEC-RAS and FishXing) for replacement
and retrofit options of both crossings;
6) A conceptual design report for all four options and cost estimates for
construction; and,
7) The design plans for the selected retrofit options.
A construction proposal under the CDFG FRGP will be submitted in 2007 for 2008
construction. If the project is funded, it will be included in the CDFG Mitigated
Negative Declaration along with other permitting. The retrofit design options for
both crossings will allow passage of adult and juvenile coho and steelhead during all
migration flows. Each crossing’s current flow capacity will also be increased to
convey the 100-year flow and 50-year flow, respectively. The conceptual design
report is included as Attachment 5 and is on the submitted Final Report CD. It
includes design plans for both project sites, the hydraulic analyses, cost estimates
for construction, and permitting requirements.

Conner Creek #1

Conner Creek #2

Upstream Habitat

Tributary to Trinity River—Trinity County

Deadwood Creek Migration Barrier Removal Project
The purpose of this project was to provide for passage of all life stages of coho and
Chinook salmon and steelhead to the natural limit of anadromy (waterfall) of
Deadwood Creek and to increase the flood-flow capacity through the road crossing
at Deadwood Road in Lewiston. The existing culvert is an 8-foot diameter, 120-foot
long corrugated metal pipe. It was identified as meeting passage criteria for all
species of adult salmonids during approximately 12% of adult migration flows and
on less than 5% of migration flows for all age classes of juveniles. The design was
completed using an informal TAT of the following federal, state, local and county
staff: NOAA Fisheries Branch, CDFG, Trinity County Resource Conservation District,
Trinity County Department of Transportation, Trinity County Building and
Development Services, Mendocino County Department of Transportation and 5C
staff. The installation of baffles was determined to be the most cost-effective
design for improving adult and juvenile passage during 100% of migration flows.
48-inch diameter overflow culverts were also designed to compensate for the
reduced capacity of the culvert with the baffles installed. This project was ranked
as the 3rd highest priority in Trinity County due to the quantity and quality of
habitat available upstream, approximately 2 miles, and the consistent presence of
coho, steelhead and Chinook in the stream system. The 2004 Recovery Strategy
for California Coho Salmon also identifies Deadwood Creek a high priority
watershed for coho based on population, habitat condition and at-risk factors. The
engineering and permitting elements funded under this grant agreement were
completed in 2003/2004 and included completing and securing the CDFG 1602 and
ACOE 404 permits as well as the preparation and submittal of the CEQA Mitigated
Negative Declaration (Trinity County). Topographical/thalweg surveying and
portions of the civil engineering for the baffle design were also included under this
agreement. A final report on project construction was submitted with Progress
Report #6 and it is also included on the submitted Final Report CD.
Little Browns Creek Migration Barrier Removal Project
This project is located on Roundy Road, approximately 6 miles north of Weaverville.
It is the second highest priority in the 5C Program area and the highest in Trinity
County. It was included in the 2004 Inventory of Barriers to Fish Passage in
California’s Coastal Watersheds (Coastal Conservancy) as a high priority and
identified during the environmental analysis completed by USFS for their planned
‘Browns Project’ as the highest priority treatment in the watershed. The project
site is surrounded by private property, but the majority of the upper watershed is
managed by the USFS. The crossing is a complete barrier to adult and juvenile
coho and steelhead and their inadequate size and placement has resulted in
upstream sediment aggradation. There is an estimated 1,400 cubic yards of
upstream stored sediment, a direct result of the improperly placed culverts, that
could deliver to the downstream reaches of Little Browns Creek if not treated. This
sediment will be mobilized over time as the removal of the culverts will result in
upstream headcutting and erosion. The final design includes plans for upstream
grade control to reduce the impacts of upstream headcutting and sediment
intrusion. Coho presence surveys have consistently found coho in Weaver Creek
and young-of-the-year (y-o-y) steelhead were observed in 2001. In 2000 and

2001, y-o-y coho were sampled in the creek downstream of the project site. From
1986 to 1992, the Creek had in-stream habitat structures installed in its lower
reaches, which have provided more complex rearing habitat for juveniles. Habitat
surveys condcuted upstream of the project site rated it as good quality due to the
presence of stones, logs, brush and aquatic macrpohytes. The stream is currently
desginated as ‘Critical Habitat’ for the SONCC coho ESU up to the county barrier.
The existing crossing consists of three, 4-foot
diameter, 50-foot long metal culverts all of which
are undersized with ~8-foot jumps at their outlets.
The proposed design consists of a 30-foot long
concrete bridge (developed by TCDOT engineering
staff). Consulting hydrologist, Mike Love, was
contracted (under a matching grant source) to
assist with the upstream grade control design. A
roughened channel consisting of ten rock weir
structures and engineered streambed material was
developed. The permitting for this project is
currently in progress. A categorical exemption
under Section 15333 was prepared and filed in
December 2006 and the ACOE 404 notification and
401 water quality certification were filed in March
Little Browns Creek
Roundy Road
2007. Site visits were held on April 13, 2007 with
Tributary to Weaver Creek
David Ammerman (ACOE) and Jan Smith (DOT) to
Trinity County
discuss the 404 permit and on April 23, 2007 with
Mike Harris (CDFG) to discuss the stream alteration
agreement. Dean Prat of the North Coast Regional Water Quality Control Board
(NCRWQCB) has been assigned to completing the 401 permit process. 5C staff
worked continuously with Margaret Tauzer and Rick Rogers of NMFS on development and approval of the design and NOAA Biological Opinion. The project is
“approved” by all of the resource agencies at this time and construction bids came
in at or near the engineers estimated cost. The project is scheduled for
construction in 2007. Design elements funded under this grant agreement included
site surveying, hydraulic analysis, civil/structural engineering, and permitting. The
geotechnical analysis and roughened channel design were funded by 5C Program
grants (CDFG). The design plans are included as Attachment 6 and on the
submitted Final Report CD, along with other design deliverables.
Soldier Creek Migration Barrier Removal Project
This project is located in the Trinity River Watershed near Junction City. Both
crossings are located on Soldier Creek on Evans Bar (#1) and Dutch Creek Roads
(#2). Crossing #1 is located approximately 800 feet from the Trinity River with
Crossing#2 located approximately 2,400 feet upstream. The culverts at both
crossings were replaced in 2005 with 23-foot wide metal-arch, natural bottom
structures. The new structures were designed to convey 100-year flows for the
watershed and provide full passage for all age classes and species of salmonids.
The old culverts were approximately 30-feet long, 8-foot diameter metal pipes with

ineffective baffles and outlet jumps. They would often plug with woody debris
during large storms, resulting in flooding of nearby private properties, diversion and
sediment delvery down the roads, and repeated maintenance issues/costs for the
TCDOT. The removal of the two barriers has provided access to approximately 2
miles of good quality rearing habitat for coho and steelhead. These projects were
simultaneously designed and implemented because of their proximity as well as
their high priority rankings (#7 and #8 in Trinity County). A single CEQA/NEPA
document addressing both projects was completed and permitting fees for one
construction application were substantially less than the fees for separate projects.
The sequential implementation of these projects also reduced the environmental
impacts and constrution costs were reduced due to: one-time mobilization of
equipment and crews, simpler contract management, and lower engineering and
construction costs. Geotechnical analysis for both sites was completed in January
2004 under a 5C Program grant (CDFG). The Trinity County Building and
Development Services staff completed the civil and structural engineering and
hydraulic analysis with assistance from the TCDOT engineering staff.

Solider Creek in F ebruary 2004
Dutch Creek Road

Solider Creek in December 2005
Dutch Creek Road

Specific design elements funded under this grant agreement included:
1) Topographical/thalweg surveying;
2) Hydraulic analysis;
3) Environmental Permitting and Documentation;
a. CEQA Initial Study and Negative Declaration
b. CDFG Streambed Alteration Agreement (1602 permit)
c. NEPA- Initial Study and Categorical Exclusion
d. ACOE RGP #1 (Regional General Permit For Fish Passage/Sediment
Reduction Projects At Water Crossings Notification package)
e. NOAA RGP #1 Tiering Letter
4) Structural Engineering and Design;
5) Preparation of construction bid package and advertisement.
A final report was submitted with Progress Report #11 and is also included on the
submitted Final Report CD.

For each of the following projects, 5C Program staff administered the funding
through Trinity County and developed/assisted in the formulation and facilitation of
design tasks with the various government agencies, consulting firms and project
proponents. The staff time expended on these projects was proportionately higher
than on the County road projects listed above. This expenditure was due to greater
project design oversight requirements, including: development of design criteria
with multiple stakeholders, information gathering, private landowner contacts,
travel to site visits, overall facilitation of design tasks, and conference calls/sitdown meetings on various projects.

Private Road Projects
North Fork Schooner Gulch Migration Barrier Removal Project
This project is located between the Gualala and Garcia River watersheds,
approximately three miles southeast of Point Arena in Mendocino County. It is
within both the Central California Coast coho and Northern California Steelhead
ESU. The existing crossing consists of a 4-foot diameter, 100-foot long corrugated
steel pipe with perched outlet. The culvert is rusted through the bottom, has a
failing center structure and a high plug potential all within a large roadfill
(estimated at 2,700 cubic yards). It was referenced in the 2001 DFG Stream
Inventory Report, which recommends “the active and potential sediment delivery
from roads and other sources in the Schooner Gulch watershed be treated”. It was
also referenced in the 2004 Inventory of barriers to fish passage in California’s
Coastal Watersheds as a high priority for sediment reduction and fish passage
improvement. For this reason, the project was selected as a Task 4 “Work
Program” element for design when this grant agreement was augmented with
additional funding in 2005. The crossing is a complete barrier to juveniles and
adults due to length of the culvert, velocities at migration flows and the perched
outlet. The 5C and Trinity County contracted with the Mendocino County Resource
Conservation District (RCD), notably Janet Olave (Director), on design. Design
work began with a July 2005 site visit that included Olave, Teri Barber (project
hydrologist), Alan Grass and Doug Albin (CDFG), Danny Hagans of Pacific
Watershed Associates (PWA), Ron Dickerson of Trout Unlimited, and 5C staff. The
two design options, a bridge or an embedded culvert, were discussed and due to
the switchback configuration of the road (and a landslide near the proposed
southern bridge abutment), replacement with an embedded culvert was determined
as the most cost-effective treatment. 5C staff member, Carolyn Rourke, conducted
the topographical surveying for the project site with in-kind assistance from the
RCD and USDA-NRCS and Teri Barber assembled watershed and flow data. This
information, along with the topographical survey data, was provided to Erin
O'Farrell (agricultural engineer, NRCS) for use in the hydraulic analysis (HEC-RAS)
modeling of the proposed design. Joe Scriven (fisheries biologist) conducted a
habitat assessment up and downstream of the project site in January 2007. The
RCD also contracted with Westcoast Watershed to develop the revegetation plan for
the project (see Attachment 7). Olave proceeded with structural design of the
embedded culvert by contracting Rau & Associates out of Ukiah. Rau developed

design plans for the culvert (sized at 12-foot diameter) to be embedded
approximately half way into the streambed, utilizing the “Active Channel Design”
method. The design also incorporates up and downstream grade control and
several road surface treatments not related to the stream crossing. These
elements, along with the shoring required for the construction of the new culvert,
resulted in a construction estimate of ~$441,000. A construction proposal for the
2006/2007 CDFG FRGP was submitted but not funded because of the high costs.
Various re-design options are currently in consideration, including utilizing an arch
shaped culvert from Mendocino Redwood Company (MRC) and/or removal of the
road treatments proposed in the barrier replacement design. As designed, the
embedded 12-foot culvert is the best option for the site characteristics. When the
project is constructed it will provide access to 2 miles of upstream spawning and
rearing habitat for steelhead and coho (see Fisheries Report included in Attachment
7). It will also reduce the potential sediment delivery of ~2,700 cubic yards by
removing the large roadfill and potential for culvert failure. The existing design
plans developed by Rau & Associates were submitted with Progress Report #8 and
are included on the submitted Final Report CD.
South Fork Ryan Creek Fish Passage Improvement Project - James L. Hamman
Driveway Crossing
The design portion of this project was completed by Prunuske Chatham, Inc. in
conjunction with the North Fork and South Fork Ryan Creek Fish Passage
Improvement Project designs. The crossing is located approximately six miles
north of Willits in Mendocino County and is a private driveway over the South Fork
of Ryan Creek (~300 feet upstream of the SF Caltrans crossing). Refer to the
South Fork Ryan Creek James L. Hamman Driveway Crossing Scoping Report for
Fish Passage Improvement included on the submitted Final Report CD and the
discussion below for the North Fork and South Fork Ryan Creek Fish Passage
Improvement Projects for more detail. Design plans are included as Attachment 8
and on the submitted Final Report CD.

South Fork Ryan Creek—Hamman Driveway Culverts
Southerly Culvert
Northerly Culvert
Tributary to Outlet Creek

Federal and State Ownership Projects
Caspar Creek Fish Passage Improvement Project
The goal of this project was to facilitate USFS Redwood Sciences Lab (RSL) and CDF
Jackson Demonstration State Forest staff in designing replacement structures for
the North and South Fork Caspar Creek fish ladders. The watershed hosts
populations of Central California Coast coho salmon and Northern California
steelhead which are listed as endangered and threatened, respectively. A design of
replacement ladders, other “fishways” that would improve passage for both adults
and juveniles without disturbing the integrity of current data collection, specifically
not backwatering the V-notch weirs used to measure watershed flows, was the
primary design criteria. The Caspar Creek watershed is located within the Jackson
Demonstration State Forest, approximately five miles south of Fort Bragg in
Mendocino County. For the last forty years, stream flow and suspended sediment
have been monitored continuously as part of a paired-watershed study. The
project sites consist of concrete V-notch flow-gauging weir dams, redwood dams
that regulate the water surface beneath the weirs, and wooden fish ladders. The
existing wooden dams and fish ladders are in poor condition with 90% of the
stream flow leaking through the structures during low summer flows, trapping fish
upstream until the fall rains. In May 2001, Robert Floerke (Regional Manager,
CDFG Central Coast Region) submitted a Memorandum to CDF that the existing
ladders were a partial barrier to fish passage and recommended their replacement.
Jeffrey Jahn, NMFS biologist, issued a biological opinion in 2003 that covered the
weir pond cleanouts (conducted bi-annually by CDF/RSL as part of the study) and
the replacement of the ladders (when designed). From 2001 to 2004, no progress
was made in developing a design for the new ladders. In order to expedite
development of this project, the Coastal Conservancy recommended the project for
inclusion in this grant’s work program. The Conservancy also authorized
disbursement of $600,000 to CDF in May 18, 2005 for the purpose of implementing
the project following successful completion of the design. From March 2005 to
February 2007, 5C staff administered the preparation of the existing final design
(concrete ladder with low flow sluice gates & labyrinth weir, roughened channel,
and monitoring capability) for full replacement of both redwood fish ladders. The
design was prepared by: Winzler & Kelly Consulting Engineers (W/K), Michael Love
& Associates, and Taber Consultants. Unfortunately, this process was hampered by
extensive and often late-to-arrive project recommendations from both NOAA staff
and RSL.
Design elements funded under this grant program included:
1) Assemblage of a Technical Advisory Team (TAT) including Marcin Whitman &
Brad Valentine (CDFG), Jeffrey Jahn, Rick Wantuck & Margaret Tauzer
(NMFS), Marc Jameson & Fay Yee (CDF), Tom Lisle, Rod Nakamoto, Jack
Lewis & Elizabeth Keppeler (USFS RSL), and later Steven Allen (W/K) &
Michael Love (MLove);
2) Development & release of the RFP for engineering and rating criteria to select
a consultant including a legal notice in the Ukiah Daily Journal;

3) Formulation (March/April 2005) & revision (January 2006) of the design
criteria for the V-notch weirs and juvenile/adult fish passage;
4) Information gathering & data transfer between TAT members, including
research on 1) alternative flow measurement devices (consultation with
USGS staff & consulting hydrologist Greg Kamman), and 2) video monitoring
& viewport structural design information;
5) Four sit-down meetings & numerous conference calls:
MEETINGS
-March 11, 2005 Initial Site Visit;
-April 21, 2005 Design Criteria Meeting for adult/juvenile passage
(Whitman, Jahn, Jordan, Taylor, Lancaster);
-August 18, 2005 Site Visit with Consultant & CDF/USFS staff;
-January 10, 2006 Introduction of Rick Wantuck to TAT & modified
design criteria: 1) improved passage for adults/juveniles and, 2)
integration of video monitoring & viewport windows into ladder
structures.
KEY CONFERENCE CALLS
-July 28, 2005 Review of consultant responses to engineering RFP &
ranking/selection of Winzler & Kelly team;
-October 20 & 27, 2005 Discussion of Preliminary Design Clarification
letter from W/K, specifically the flow measurement at which the Vnotch could not be backwatered - set at 400 cfs (RSL staff).
6) Geotechnical investigation (Taber); Site surveying (W/K); Complete civil and
structural engineering; Development of draft Operations & Maintenance
Manual; and, draft/final designs, plans & specifications (W/K & MLove);
7) Coordination with permitting agencies (CDFG – Brad Valentine; NMFS &
ACOE – Jeffrey Jahn);
8) Posting of all pertinent information on the CDF website;
9) Circulation of draft and final design plans and reports to TAT members.

North Fork Caspar Creek
Wood dams & fish ladder
Low flow between ladders & weir dams
Jackson Dem onstration State Forest—Mendocino County

The final design (plans/specifications, draft O& M Manual & construction estimate)
was circulated to various TAT members and per the NOAA Biological Opinion, RSL

staff reviewed the design and submitted it to NMFS for review and approval.
Wantuck and Whitman approved the design in December 2006. CDF is responsible
for administering the implementation funding, preparing the construction bid
package, and overseeing construction. At this time, at least one ladder is planned
for construction in 2007 and the other in 2008. CDF has contacted W/K regarding a
construction oversight and inspection contract, critical to ensure that the ladder
structures are constructed as-designed. 5C staff has continuously sought, notified
CDF of, and written construction grant applications to supplement the existing
$600,000 in construction funding from the Conservancy, effectively serving as
CDF’s project proponent for this undertaking. A NOAA Community Based Habitat
Restoration Project Grant Program proposal and a NFWF Keystone Grant preproposal were submitted in 2006 and 2007 (preparation funded under subsequent
grant source). When implemented, this project will improve access to 3.5 miles of
rearing and spawning habitat for threatened steelhead and endangered coho
salmon in the Caspar Creek watershed. Design plans were submitted with Progress
Report #10 as a CD of plans, specifications, and the O&M Manual, and are also
included on the submitted Final Report CD.
Salmon Creek Tidegates Fish Passage Improvement Project
This project is located within the Salmon
Creek Unit of the Humboldt Bay National
Wildlife Refuge. The project consists of
replacing two existing sets of tidegates and
installing an additional tidegate where one
had previously existed within the Salmon
Creek Estuary. The tidegates had partially
blocked fish access, caused poor tidal
circulation and water quality conditions, and
led to sedimentation of important juvenile
Salm on Creek Tidegates
rearing estuarine habitat. Analysis of
Installed 5’ x 8’ Tidegate, January 2007
environmental impacts associated with this
Humboldt Bay National Wildlife Refuge
project included hydrologic modeling to
evaluate the potential impacts that various tidegate configurations would have on
the following: tidal circulation, fish passage, flooding, and sediment routing. The
final design included pre-manufactured tidegate structures from Nehalem Marine,
located in Oregon, that provide for unimpeded access of migrating adults and
juveniles at all ebbing tides using a vertical hinged gate. Two of the structures
include adjustable sluice gates that allow for a muted tide cycle, improving water
quality and increasing the quantity and quality of estuarine habitat. The third
structure eliminates the potential for adult and juvenile stranding during flooding
and low tides. Salmonid species known to utilize Salmon Creek and the estuary
include steelhead, Coastal cutthroat, coho and Chinook salmon. Preparation of the
environmental documents and permit applications required for construction,
assisting the USFWS with the NEPA process, and obtaining permits were the
primary design elements funded under this grant agreement. The lead agency
(USFWS) completed the necessary NEPA review through the Humboldt Bay National
Wildlife Refuge (HBNWR) Management Plan and obtained the following permits:

DFG 1602; RWQCB Sec. 401; ACOE 404; Coastal Development; Humboldt County
Grading Permit; Humboldt Bay Harbor, Recreation and Conservation District CEQA
Categorical Exemption under Section 15333; and, a Cooperative Agreement with
HBNWR. Consultation with NMFS biologists was also conducted as part of the 404
permit process. Other design elements funded under this agreement included:
topographical surveys of the proposed tidegate locations, collection of site data,
construction phase environmental impacts analysis, and final engineered designs.
From January 2004 – January 2005 the following were completed:
1) Design level topographic mapping of 4 project locations, including
bathymetry of portions of Hookton Slough (includes detailed site specific
topographic maps & improved/expanded overall project area topography &
DTM);
2) Detailed hydrologic analysis of the Salmon Creek watershed (includes a HECHMS model, and hydrographs of project design storms);
3) Assessment of existing tidegate performance using a spreadsheet hydrologic
routing model (includes a spreadsheet model created specifically for this
project & a preliminary performance assessment of the existing tidegate
structures for fish passage & flood routing);
4) Preliminary analysis of various tidegate alternatives. The various alternatives
were analyzed for improving fish access and flood routing through the
tidegate structures;
5) Detailed hydraulic modeling of the proposed tidegate structures. A detailed
1-dimensional hydraulic model was developed of the project area, used to
conduct unsteady analysis. This model was/will be used to conduct detailed
hydraulic analysis of pre-project and post-project conditions, providing
information on the improved fish passage, tidal wetland/estuary flow
conditions and flood routing.
The “Subgrade Soil Bearing Capacity at Tide Gate Sites” report (prepared by Laco
Associates) and the “Draft Environmental Assessment for the Humboldt Bay
National Wildlife Refuge (HBNWR) Salmon Creek Restoration” (prepared by Eric
Nelson of HBNWR) were submitted with Progress Report #5. Portions of the project
were constructed in January 2007, including the installation of a 5-foot x 8-foot
tidegate and a new 4-foot diameter tidegate. The Environmental Assessment for
the Salmon Creek Restoration project was also submitted with Progress Report #5.
A report on a portion of the constructed project is included on the submitted Final
Report CD.
Yontocket Slough Fish Passage and Habitat Enhancement Project
This project is located in Del Norte County and is part of the Smith River estuary,
located north of Crescent City. The existing fish access and habitat conditions
within Yontocket Slough were identified by CDFG and other entities as a limiting
factor for anadromous salmonids. Historically, the slough was a large open
expanse of deep water, supporting thriving populations of trout and coho salmon.
During the 1964 flood, and other events, the slough filled with fine sediments,
making it much shallower. The introduction of the semi-aquatic canary grass
(Phalaris arundinacea) to the area in the 1960’s has lead to colonization of the

slough by this invasive species. It prohibits growth of native riparian vegetation
and results in decreased channel capacity, making the slough impassable for
various fish species, while additionally limiting the availability of quality rearing
habitat. Two culverts on Pala Road, managed by California State Parks, have also
limited access of anadromous salmonids to this important habitat for over 20 years.
The culverts have created a large depositional reach of fine sediments and have
disconnected the slough from the Smith River estuarine tidal influence. The design
element funded under this grant agreement was completion of the sediment coring
and analysis of deposited sediments within Yontocket Slough. The drilling/coring
identified the level of sediment aggradation from flood events, along with the strata
associated with pre-1880’s tribal cultural deposits (Yontocket was the site of a large
Native American village). This information has given the agencies involved in the
project (CDFG & State Parks) a starting point for completing final design and
permitting for construction. 5C staff developed a contract with Michael Love &
Associates, the prime consultant responsible for completing and submitting required
permit applications and obtaining archeological clearance as required, for the
project. Love contracted with Pacific Watershed Associates (PWA) to perform the
coring fieldwork in October 2005 and coordinated with the Smith River Rancheria to
provide tribal cultural monitors during the coring. The stratigraphic investigation
report findings were incorporated into three alternatives for improving aquatic
habitat and fish passage in the slough. Currently, State Parks and CDFG are
negotiating a potential land swap for this project. State Parks is also interested in a
fourth alternative that involves large-scale excavation, with excavation depths
based on the sediment coring results from PWA. The coring report, funded under
this grant agreement, is included on the submitted Final Report CD, as is a Final
Report on the design of the project (funded by matching grant sources).

Yontock et Slough
Reed canary grass in the Slough
Smith River inundation

North Fork and South Fork Ryan Creek Migration Barrier Removal Projects
These crossings are located on State Highway 101, approximately 6 miles north of
Willits in Mendocino County. Ryan Creek supports steelhead, Chinook and coho
salmon and is a tributary to Outlet Creek, a high priority watershed listed in the
Recovery Strategy for California Coho Salmon (2004) as it has one of the longest
migrating populations of coho salmon within California. These projects are within
the Northern California Steelhead, California Coastal Chinook, and Southern

Oregon-Northern California coho ESUs. These two projects, along with the private
driveway crossing on South Fork Ryan, were designed together due to their
proximity and realized cost savings of completing design, securing permits, and
potential construction under one contract. In an effort to effectively and efficiently
restore habitat in this important sub-watershed, 5C staff has continuously worked
with Caltrans staff and the selected design consultant, Prunuske Chatham, Inc. on
design and permitting issues for these three crossings simultaneously. The North
Fork (NF) crossing was identified in the Caltrans District 1 fish passage inventory as
the second highest priority to treat and was included in the Inventory of barriers to
fish passage in California’s Coastal Watersheds. The existing crossing at the NF site
is a concrete lined 5-foot diameter, 83-foot long corrugated metal pipe with a 3foot outlet jump, the primary barrier. The final design consists of full replacement
with a 21-foot diameter embedded arch culvert to create a natural bottom. This
design utilizes the “Stream Simulation” approach, which sizes the replacement
structure at 1.5 times the active channel width. The new culvert will also convey
the 100-year flows, estimated at 665 cfs. The South Fork (SF) Ryan Creek crossing
is located approximately ¼ mile south of the NF site and was identified as the 6th
highest priority in District 1. The existing structure is a 5-foot diameter, 125-foot
long corrugated metal pipe with a concrete apron invert. The design plan at this
crossing is to install angled metal baffles and an emergency overflow culvert on the
right inlet hinge to compensate for the lost hydraulic capacity of the main culvert.
Installation of baffles will eliminate the velocity barrier and provide adequate
resting pools for adults and juveniles.
The private driveway crossing was identified as a barrier during the September
2006 site visit (see below) and SCC staff authorized the Consultant to work on
design plans for improving passage at this site. Jon Mann (Prunuske Chatham,
Inc.) initiated design by contacting the private landowner to discuss the barrier and
the landowner is agreeable to a replacement option. The two driveway culverts
were installed in late 1970 and are both barriers. The crossing consists of two 5foot diameter corrugated metal pipes under a 25-foot embankment. One culvert is
40% crushed in the middle and the other is starting to rust through on the bottom.
The northern pipe is 102-feet long, set slightly lower in elevation than the southern
pipe so that it c the first streamflows and is perched approximately 1.5 feet. The
driveway slope is approximately 20%. The proposed design is to replace the
existing corrugated metal pipes with another crossing structure, the most
appropriate being a much larger culvert (replacement with a bridge may be difficult
due to the steep driveway grade). A standard structural metal plate pipe arch
similar to the proposed design for the NF site can be considered. This conceptual
design will require a geotechnical investigation to determine depths to bedrock
within the replacement culverts.
There are eight landowners within the limits of these three projects, including
Caltrans right-of-way and all existing landowners support the projects. Design
elements funded under this grant program included the following with in-kind from
Caltrans where noted:
1) Assemblage of a Technical Advisory Team (TAT) including Marcin Whitman &
Scott Harris (CDFG), Tom Daugherty & Rick Wantuck (NMFS biologist &

2)
3)

4)
5)
6)
7)

8)

engineer), Lucy Kostrzewa & Tim Ash (Caltrans hydrology & environmental),
and later Jon Mann (P Chatham);
Formulation of the design criteria for all three crossings (TAT);
Three site visits & numerous conference calls:
SITE VISITS
- July 2005 Initial Site Visit with Kostrzewa & Ash, Harris, Jordan &
Lancaster;
- July 2006 Fisheries Assessment with Jordan & Ross Taylor (5C
fisheries biologist);
- September 2006 Site Visit with Consultant: Kostrzewa, Ash, & Susan
Leroy (Caltrans), Mann, Dennis Ruttenberg & Jennifer Michaud
(P Chatham), Michael Bowen (SCC), Alex Straessle (Mendocino County
DOT), Harris, Daugherty & Jordan.
Initial site surveying (Caltrans in-kind);
Hydraulic analysis of the watershed for 100-year flood flows (Caltrans in
kind: Lisa Hockaday & Kostrzewa);
Geotechnical Analysis (Caltrans in-kind: Drill Crew, Charlie Narwold);
FishXing analysis of the SF culverts, Final Surveying (including the private
driveway crossing); Environmental Resources & Permitting Information
Review; Civil & Structural engineering; draft & final design plans &
specifications (Prunuske Chatham, Inc.);
5C staff conducted formulation of design criteria with various resource
agency personnel & Caltrans staff; RFP preparation & ranking
criteria/selection of design team; Contract development & management;
Encroachment permit applications for design of both sites (Caltrans waived
application fees); Landowner contacts & right-of-entry agreements;
Information gathering & data transfer between the TAT.

CDFG staff and the District 1 inventory estimated approximately 15,000 feet or
miles of good quality habitat upstream of the SF and NF highway crossings with no
other known barriers upstream. Once all of the barriers in this portion of the
watershed are treated (including the County road crossing of Ryan Creek, 3 miles of
habitat will be made accessible to coho and Chinook salmon and steelhead. Pacific
lamprey have also been sighted in the outlet pool of the County crossing. The final
design plans/technical specifications (Caltrans format), the biological resource data
for permitting of all three projects, and cost estimates are included on the
submitted Final Report CD. Caltrans will be required to review the designs for the
two highway projects prior to completing the permitting process. It is anticipated
that the 5C Program will work with a consultant to secure funding and finalize
permitting for both the South Fork highway and private driveway crossing projects.
Caltrans will be responsible, either until completed or until another agency/entity
assumes responsibility, for finalizing the permitting and completing construction of
the North Fork crossing, although they have no immediate plans to do so. Design
plans are included in Attachment 9 and also on the submitted Final Report CD.

Fish Creek Migration Barrier Removal Project
This project is located on State Highway 254 in Humboldt County, within Humboldt
Redwoods Sate Park. There is 1.63 miles of good quality upstream habitat above
the existing 6-foot wide, 184-foot long concrete, single-bay, box culvert. It was
identified as the highest priority crossing to treat for fish passage as a result of the
Caltrans District 1 Assessment. The outlet has a 9-foot wide, 45-foot long concrete
apron and the culvert is retrofit with eight concrete ramp-style baffles. Fish Creek
is a major tributary to the South Fork Eel River (confluence ~320 feet downstream
of the crossing) and the culvert is the only barrier in the system. Steelhead,
Chinook, and coho salmon have been located in the outlet pool during past CDFG
spawning surveys. In 2000, the Caltrans’ Office of Design South compiled a list of
ten projects on State Highway 254 that included: replacement of damaged culverts,
down drains, and drainage inlets. A quick treatment for resurfacing the Fish Creek
culvert’s invert (presently consisting of broken concrete and exposed rebar) was
developed. Environmental evaluations and preliminary drainage reports were
compiled for this and the other nine projects, but they were never implemented due
to a Caltrans budget constraint. The preliminary report recommended replacing the
existing box culvert with a "two bay" nine-foot wide by eight-foot high concrete box
culvert. This replacement option would likely require baffles to address fish
passage at this site, unless installed at a less steep grade than the existing
structure. The project was added to this grant agreement’s Work Program in June
2005 but was removed in June 2006 due to time constraints and lack of in-kind
sources from Caltrans. Portions of the project’s design that were completed include
a draft MOU/Cooperative (COOP) Agreement between Caltrans and Trinity County
for the design services and a draft bridge design. The COOP agreement was not
finalized, but a draft agreement is on file with the 5C Program. A site visit with
Kostrzewa, Ash, Lancaster, Jordan, Gary Flosi and Paul Divine (CDFG) was held in
July 2005 to discuss the potential design options. Caltrans engineer Darron Hill
also developed a conceptual design for constructing a 25-foot long bridge but the
removal of two 6-foot diameter redwood trees would be required. The crossing is
located within Humboldt Redwoods State Park and full collaboration between
Caltrans and State Parks has not been addressed to date, with the exception of
several conference calls between Ash, Kostrzewa, Hill, Jordan and Keith Witte (Park
environmental staff). Since the bridge design would result in the removal of the
two redwood trees, Witte expressed interest in investigating all potential designs
that would not impact the trees or their root systems. Jordan developed a Request
for Proposal for design of an alternative crossing structure in and one response was
received. The cost of designing alternatives to the bridge design (including
topographical surveying, geotechnical work, hydrology, civil and structural design,
and final plans and specifications) far exceeded the available funds remaining in the
grant agreement and in-kind for these services from Caltrans was not feasible in
May 2006. Discussion with Caltrans staff and the Coastal Conservancy grant
manager resulted in the removal of this project from the Work Program, but it is
still a high priority project. Every effort should be made to ensure that this project
is designed, and constructed, within the next ten years.

BUDGET
This grant agreement was for $670,178 to be utilized in the design and permitting
of twenty-six fish passage improvement projects. The funding for each task
outlined above was as follows:
Task 1 – Grant Administration – $71,000
Task 2 – Technical Advisory Team – $9,418
Task 3 – Fish Passage Design and Engineering Workshop – $22,710
Task 4 – Migration Barrier Removal Project Planning – $567,050
(In-kind funding for projects is highlighted in Attachment 1)

LIST OF ATTACHMENTS
Attachment 1 – Project List with Breakdown of Matching & SCC Funding
Attachment 2 – Map of Project Location Sites
Attachment 3 – Indian Creek Migration Barrier Removal Project plans
Attachment 4 – Ryan Creek Migration Barrier Removal Project plans
Attachment 5 – Conner Creek Fish Passage Improvement Project design report
Attachment 6 – Little Browns Creek Migration Barrier Removal Project plans
Attachment 7 - North Fork Schooner Gulch Migration Barrier Removal Project design
report
Attachment 8 – South Fork Ryan Creek Fish Passage Improvement Project - James
L. Hamman Driveway Crossing plans
Attachment 9 - North Fork and South Fork Ryan Creek Migration Barrier Removal
Project Plans
FINAL REPORT CD
Includes this Final Report, electronic format of all attached Plans and those
submitted with previous Progress Reports, final reports of projects already
constructed, and design information for select projects:
¾ Griffin Creek Fish Passage Improvement Project Plans
¾ Yonkers Creek Migration Barrier Removal Project Final Report

¾ Graham Gulch Migration Barrier Removal Project Final Report
¾ Indian Creek Migration Barrier Removal Project Plans
¾ Rocky Gulch Migration Barrier Removal Project Design Report
¾ Albion River & Marsh Creek Migration Barrier Removal Project Plans & Final
Report
¾ Ryan Creek Migration Barrier Removal Project Plans
¾ Conner Creek Fish Passage Improvement Project Conceptual Design Report
¾ Deadwood Creek Migration Barrier Removal Project Final Report
¾ Little Browns Creek Migration Barrier Removal Project Plans & Other Documents
¾ Soldier Creek Migration Barrier Removal Project Final Report
¾ North Fork Schooner Gulch Migration Barrier Removal Project Plans
¾ South Fork Ryan Creek Fish Passage Improvement Project - James L. Hamman
Driveway Crossing Plans & Design Reports
¾ Caspar Creek Fish Passage Improvement Project Plans & Other Documents
¾ Salmon Creek Tidegates Fish Passage Improvement Project Final Report
¾ Yontocket Slough Fish Passage and Habitat Enhancement Project Reports
¾ North Fork and South Fork Ryan Creek Fish Passage Improvement Project Plans
& Design Reports
¾ Fish Creek Migration Barrier Removal Project - Caltrans Preliminary Bridge
Design Plans
Also included on the CD is the 2006 Fish Passage Design & Engineering Workshop
Final Report for videography (taping and production funded by the NOAA
Restoration Center, California Department of Fish and Game, Pacific State Marine
Fisheries Commission, and the Coastal Conservancy).
A copy of the 2006 Fish Passage Design & Engineering Workshop Training DVD Set
is also included as this was completed with funding under Task 3.

Attachment One
Project List with Breakdown of Matching & Coastal
Conservancy Funding

Project

Design Element
Entity

County
Matching
Funds

Other
Matching
Funds

03-051
Design

Total
Design
Cost

03-051
Percentage

$5,000

$0

$15,476

$20,476

76%

$16,154

$0

$17,000

$33,154

51%

$34,083

$5,447

$51,976

10%

Other Matching
Funds Source

COUNTY PROJECTS
Griffin Creek Fish Passage Del Norte County Road
Improvement
Department
Del Norte County Road
Yonkers Creek Migration
Department
Barrier Removal
City of Crescent City
Graham Gulch Migration
Barrier Removal

Humboldt County DPW

$12,446

Humboldt County DPW

$10,000

$0

$27,000

$37,000

73%

Humboldt County DPW

$5,000

$0

$12,000

$17,000

71%

Humboldt County DPW

$10,000

$11,000

$25,122

$46,122

54%

Mendocino County DOT

$25,493

$0

$55,362

$80,855

68%

Ancestor Creek Migration
Barrier Removal

Mendocino County DOT

$7,000

CDFG FRGP

$5,000

$14,443

$26,443

55%

Dark Gulch Migration
Barrier Removal

Mendocino County DOT

$3,703

CDFG FRGP

$13,773

$5,127

$22,603

23%

Ryan Creek Migration
Barrier Removal

Mendocino County DOT

$30,099

CDFG FRGP

$2,346

$13,242

$45,687

29%

CDFG FRGP

$3,900

$27,950

$31,850

88%

Indian Creek Migration
Barrier Removal
Painter Creek Migration
Barrier Removal
Rocky Gulch Migration
Barrier Removal
Albion River & Marsh
Creek Migration Barrier
Removal

Conner Creek #1 & #2 Fish Five Counties Salmonid
Passage Improvement
Conservation Program

CDFG FRGP

CDFG FRGP

Deadwood Creek Fish
Passage Improvement

Trinity County DOT
Trinity County RCD

$1,504

CDFG FRGP
NFWF

$2,202
$7,010

$8,084

$18,800

43%

Little Browns Creek
Migration Barrier Removal

Trinity County DOT

$5,970

CDFG FRGP

$15,822

$35,732

$57,525

62%

$22,557

*CDFG FRGP
*NOAA American
Rivers
*NFWF

$8,264
$25,000
$10,000

$16,740

$82,561

20%

Soldier Creek #1 & #2
Migration Barrier Removal

Trinity County DOT

Project

County
Matching
Funds

Design Element
Entity

Other Matching
Funds Source

Other
Matching
Funds

03-051
Design

Total
Design
Cost

03-051
Percentage

$5,650

$24,710

$30,360

81%

$22,246

$22,246

100%

PRIVATE ROAD PROJECTS
North Fork Schooner Gulch
Mendocino County RCD
Migration Barrier Removal
South Fork Ryan Creek –
Hamman Driveway
Crossing

Natural Resources
Conservation Service

State Coastal
Conservancy

FEDERAL and STATE OWNERSHIP PROJECTS
North & South Fork
CDF
Caspar Creek Fish Passage USFS Redwood Sciences
Improvement
Lab

NOAA's NMFS
CDF

$2,800
$1,800

$124,539

$129,139

96%

Fish Creek Migration
Barrier Removal

Caltrans & Five Counties
Salmonid Conservation
Program

Caltrans

$2,580

$978

$3,558

27%

North Fork Ryan Creek
Fish Passage Improvement

Caltrans & Five Counties
Salmonid Conservation
Program

Caltrans

$35,011

$44,493

$79,504

56%

South Fork Ryan Creek
Fish Passage Improvement

Caltrans & Five Counties
Salmonid Conservation
Program

Caltrans

$1,500

$22,246

$23,746

94%

Salmon Creek Tidegates
Fish Passage & Habitat
Improvement

Pacific Coast Fish,
Wildlife & Wetlands
Restoration Association

USFWS Coastal
Program

$30,000

$29,991

$59,991

50%

Yontocket Slough Fish
Passage & Habitat
Enhancement

Michael Love &
Associates

CDFG FRGP
Smith River Alliance

$34,899
$11,383

$17,102

$63,384

27%

$264,023

$565,028

$983,977

57%

$154,926

CDF - California Department of Forestry and Fire Protection
CDFG FRGP - California Department of Fish and Game Fisheries Restoration Grant Program
NFWF - National Fish and Wildlife Foundation
NOAA's NMFS - NOAA's National Marine Fisheries Service
USFS - United States Forest Service
USFWS - United States Fish and Wildlife Service

Attachment Two
Map of Project Location Sites

Five Counties Salmonid Conservation Program
Coastal Conservancy Grant No. 03051
Fish Passage Improvement Project Locations
within Coho Salmon ESUs
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Migration Barrier Removal Design Projects

STATUS
Constructed in 2005
Constructed in 2006
Constructed in 2007
Designed
Partially Designed

5C Program

CohoESU_0706

Attachment 3
Indian Creek Migration Barrier Removal Project Plans

Attachment 4
Ryan Creek Migration Barrier Removal Project Plans
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CONTECH Arch Technologies, Inc. accepts no liability for designs based on inaccurate information supplied by others.

NOTICE
C 2006, The design and information shown on this drawing is provided as a service to the project owner, engineer and
contractor by CONTECH Arch Technologies, Inc. No part of this drawing may be used, reproduced or modified in any
manner without the prior written authorization of CONTECH Arch Technologies, Inc. Any such use, reproduction or
modification of this drawing is done at the user's own risk and the user agrees to indemnify, defend and hold harmless
CONTECH Arch Technologies, Inc. from and against any and all claims, liability and expense, including, but not limited to,
reasonable attorney's fees arising from such use, reproduction or modification.
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NOTE: THE CONTRACTOR SHALL POSSESS THE CLASS OR CLASSES OF LICENSE
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PLANS FOR BRIDGE CONSTRUCTION
AND CHANNEL GRADING
AT LITTLE BROWNS CREEK ON ROUNDY ROAD,
C.R. #232 NEAR WEAVERVILLE, CALIFORNIA
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Engineered Streambed Material
Placed in Active Channel
Between Rock Ribbons

Edge of
Active Channel

1
1

Daylight
Line

Brushlayering and Live Fascine
STA 11+00 RT to STA 11+50 RT
See Note 4

Constriction Boulders
See note 2.

3
3

Roughened Channel Section

1/4 Ton RSP
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1
3

Existing
Shoulder
Bore Hole
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1

Brushlayering and Live Fascine
STA 11+80 LT to STA 12+40 LT
See Note 4
Bore Hole
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Existing
Edge of Road

OG
See Note 4

3' to 4' Typ
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PLAN
BRIDGE AND CREEK TOPO
SCALE: 1" = 20'

Excavate Trench for 8"-10" Dia Live Fascine.
Live Fascine to be Installed by Others.
Coordinate with Bio-engineering Installation Contractor.

BRUSHLAYERING AND FASCINE
NTS

1
1

DATE:

2
3

TRINITY COUNTY ROAD DEPARTMENT

Rock Ribbons

SCALE:

4
3

4.

DESIGN BY:

STA 13+00 to STA 13+25
1/4 Ton Rock Lined Riffle With 8% Channel Grade
Fill Voids With Engineered Filler Material
Conform with Existing Channel at STA 13+25

Trees to be protected during construction are
depicted by a
symbol. Bank slopes around
these trees shall be steepened to prevent
damage to the trees. Orange construction
fencing shall be placed around these trees prior
to construction.
Constriction boulders shall be 1-2 ton and shall
be placed after each rock ribbon or as directed
by the engineer.
Rock ribbon boulders and streambed material in
excess of 8" shall be angular in shape.
Brushlayering and Live Fascines shall be
installed by other parties. Bridge Contractor to
excavate Fascine trenches and prepare slopes
for Brushlayering. Bridge Contractor shall place
1
4 ton RSP between brush layer sections as
shown to an elevation 3 ft. higher than the
channel thalwag and shall assist in covering
brush with native material. Contractor to
coordinate work with second parties as stated in
Section 10 of the Specifications.

CREEKBED GRADING
PLAN

2.

3.
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Varies
ETW

ETW
10' at Structure
Widen to Existing

Varies

10' at Structure
Widen to Existing

-5%
-2:

ROADWAY TYPICAL SECTION
NTS
STA 1+90 TO STA BB
STA EB TO STA 2+80

1
4

1F
ill

OG

NOTE
1. Construct shoulder at 5% grade from ETW to
min 3' behind face of rail. See Standard Plan
A77FA Detail A, A78A, A78B and A78C.

BRIDGE PLAN AT LITTLE BROWNS CREEK
ON ROUNDY ROAD

-2%

-2%

-5%

0.2' AC over
.75' CL2 Base

TRINITY COUNTY ROAD DEPARTMENT

2:1 Fill or Flatter

Construct Shoulder
See Note 1
CP 5

Construct Shoulder
See Note 1

CP 8

CP 10
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60' Radius Thrie Beam
With Terminal Section

20' R Thrie Beam
With Terminal Section
Construct Shoulder
See Note 1

ROADWAY PLAN
SCALE: 1" = 20'

ROAD LAYOUT
AND PROFILE

Construct Shoulder
See Note 1

M
CONFOR
STA 2+80

CONFOR
M
STA 1+90

35' R Thrie Beam
With Terminal Section

DATE:

40' R Thrie Beam
With Terminal Section

SCALE:

Construct Below Grade Concrete Washout Facility
Exact Location Shall be Verified in the Field
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CP 5
See Sheet 8 for Pile Layout

CONTROL POINT TABLE

PILE DATA TABLE

Indicates Bottom of Footing Elevation
Indicates Vertical Steel Pile
Indicates New Construction
Indicates Existing Culverts to be Removed
Existing Shoulder
Existing Edge of Road
Abutment CL
Roadway CL

Location / Pile Type

Design
Loading
(Service)

Nominal Resistance
Compression Tension

Design Tip
Elevation

Specified Tip
Elevation

Abut 1 / HP 10 x 57

45 Ton

90 Ton

0

73.0 (1)

73.0

Abut 2 / HP 10 x 57

45 Ton

90 Ton

0

78.0 (1)

78.0

Design tip elevation is controlled by the following
conditions: (1) Axial Compression

POINT NUMBER
1025
1026
1027
1028
1050
1053

HYDROLOGIC SUMMARY

Design
Flood

Base
Flood

Overtopping
Flood

Frequency (Years)

50

100

500 +

Discharge (CFS)

600

743

2025

DESCRIPTION
CP10
CP5
CP7
CP6
CP8
CP3

NORTHING
9957.1735
9959.8548
10060.0554
9908.6439
9968.5390
9885.0520

EASTING
10063.5060
9949.0091
9950.8956
10267.4299
10003.8484
10071.4775
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Drainage Area 1.98 Sq. Miles

ELEVATION
99.5300
100.9610
98.9995
100.3055
99.9305
86.7615

Structural Concrete Bridge 3,500 PSI

CONCRETE STRENGTH
AND TYPE LIMITS DIAGRAM
NOT TO SCALE

DATE:

Legend
84.00
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SCALE: 1" = 10'
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FOUNDATION PLAN
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Attachment 7
North Fork Schooner Gulch Migration Barrier Removal
Project Design Report

Attachment 8
South Fork Ryan Creek Fish Passage Improvement
Project – James L. Hamman Driveway Crossing Plans
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EXISTING FEATURES
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Attachment 9
North Fork and South Fork Ryan Creek Fish Passage
Improvement Project Plans

TABLE 1
NORTH FORK RYAN CREEK
Key
TREES
Acer macrophilla
Alnus rhombifolia
Fraxinus latifolia
Sequoia semperviva

COMMON NAME
Big leaf maple
White Alder
Oregon Ash
Redwood

ACE MAC
ALN ROM
FRA LAT
SEQ SEM

Plant size
size
TP
15 gal
TP
TP

Protector

Weed mat

V
V
V
V

Yes
Yes
Yes
Yes

TOTAL
SHRUBS & VINES
Baccharis pillularis
Corylus americana
Heteromeles arbutifolia
Rubus ursinus
Symphorocarpus albus
Ribes speciosum

20

Coyote brush
Hazelnut
Toyon
California blackberry
Snowberry
Gooseberry

BAC PIL
COR AME
HET ARB
RUB URS
SYM ALB
RIB SPE

DP, 1 gal
TP
TP
DP
DP
DP

V

V

Mulch
Yes
Yes
Mulch
Mulch
Yes

TOTAL
FORBS
Juncus effusus
Juncus pattens
TOTAL

# of
plants
3
8
3
6

14
13
12
87
80
28
234

Soft rush
Gray rush

JUN EFF
JUN PAT

SC
SC

No
No

54
28
82

