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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.

Constructed Projects Funding By Source Design & Permitting Costs For Completed Projects
(For Projects Designed Under This Grant) Total Expended $297,170
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

Implementing Entities

Status

Griffin Creek Fish Passage
Improvement Project

Del Norte County CDD

Design Completed
Construction in 2008 or 2009

Yonkers Creek Migration Barrier
Removal Project

Del Norte County CDD
City of Crescent City

Design Completed
Constructed in 2006

Graham Gulch Migration Barrier
Removal Project

Humboldt County DPW

Design Completed
Constructed in 2005

Indian Creek Migration Barrier
Removal Project

Humboldt County DPW

Design Completed
Construction in 2007

Painter Creek Migration Barrier
Removal Project

Humboldt County DPW

Design Partially Completed
No Construction Date Planned

Rocky Gulch Migration Barrier
Removal Project

Humboldt County DPW

Design Completed
Construction in 2007

Albion River & Marsh Creek
Migration Barrier Removal
Projects

Mendocino County DOT

Design Completed
Constructed in 2006

Ancestor Creek Migration
Barrier Removal Project

Mendocino County DOT

Design Completed
Construction in 2009

Dark Gulch Migration Barrier
Removal Project

Mendocino County DOT

Design Partially Completed
No Construction Date Planned

Ryan Creek Migration Barrier
Removal Project

Mendocino County DOT

Design Completed
Construction in 2007 or 2008

Conner Creek #1 & #2 Fish
Passage Improvement Projects

Five Counties Salmonid
Conservation Program

Design Completed
Construction Planned for 2008

Deadwood Creek Fish Passage
Improvement Project

Trinity County DOT
Five Counties Salmonid
Conservation Program

Design Completed
Constructed in 2005

Little Browns Creek Migration
Barrier Removal Project

Trinity County DOT

Design Completed
Construction in 2007

Soldier Creek #1 & #2 Migration
Barrier Removal Projects

Trinity County DOT

Design Completed
Constructed in 2005

North & South Fork Caspar
Creek Fish Passage Improvement
Projects

California Department of Forestry

United States Forest Service

Design Completed
Construction in 2007 & 2008

North & South Fork Ryan Creek
Fish Passage Improvement
Projects
South Fork Ryan Creek —
Hamman Driveway Crossing

Caltrans — NF
Five Counties Salmonid
Conservation Program — Others

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

North Fork Schooner Gulch
Migration Barrier Removal
Project

Mendocino County RCD

Design Completed
No Construction Date

Salmon Creek Tidegates Fish
Passage & Habitat Improvement
Project

Pacific Coast Fish, Wildlife &
Wetlands Restoration Association

Design Completed
Constructed in 2007

Yontocket Slough Fish Passage &
Habitat Enhancement Project

California State Parks
California Department of Fish &
Game

Partial Design Completed
No Construction Date Planned

Fish Creek Migration Barrier
Removal Project

Caltrans
California State Parks

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


http://www.5counties.org/

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. Itis
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:

» 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;

» 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;

» 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

PROJECT

Del Norte County Community Development
Department

Yonkers Creek Migration Barrier Removal Project and
Griffin Creek Fish Passage Improvement Project

Humboldt County Department of Public
Works

Painter Creek, Graham Gulch, Indian Creek, and Rocky
Gulch Migration Barrier Removal Projects

Mendocino County Department of
Transportation

Ancestor Creek, Ryan Creek, Dark Gulch, Marsh Creek and
Albion River Migration Barrier Removal Projects

Mendocino County Resource Conservation
District

North Fork Schooner Gulch Migration Barrier Removal
Project

Pacific Coast Fish, Wildlife and Wetlands
Restoration Association

Salmon Creek Tidegates Project

Winzler & Kelly Consulting Engineers

Caspar Creek Fish Passage Improvement Project

Michael Love & Associates

Yontocket Slough Fish Passage & Habitat Enhancement
Project and Fish Passage Design & Engineering Workshop

Thomas B. Dunklin

Fish Passage Design & Engineering Workshop
videography/training video

SHN Consulting Engineers & Geologists

Conner Creek Migration Barrier Removal Project

Gray Sky Engineering

Griffin Creek Fish Passage Improvement Project

Prunuske Chatham, Inc.

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.


http://www.fishxing.org/

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.

| IS

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 15-
foot 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).

This Fish Passage
Enhancement
Project was funded
by the Safe
Neighborhood
Parks, Clean Water,
Clean Air and
Coastal Protection
Bond Act of 2000
and the other
following agencies”

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_ flo_vvs. Thg perched Graham Gulch

outlet, with ineffective steel-ramp Bofore & 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.

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 2-
year storm event and the high —flows through the
Rocky Gulch culverts during migration flows result in a velocity
Ouﬂ_ﬁ at High Flows barrier for all age classes and species. The current
Humboldt County design options are to replace the culverts with
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 re-
designed 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 o 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 3" 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-o0-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

Little Browns Creek 401 water quality certification were filed in March
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 develop-
ment 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 February 2004 Solider Creek in December 2005
Dutch Creek Road Dutch Creek Road

Specific design elements funded under this grant agreement included:
1) Topographical/thalweg surveying;
2) Hydraulic analysis;
3) Environmental Permitting and Documentation;
CEQA Initial Study and Negative Declaration
CDFG Streambed Alteration Agreement (1602 permit)
NEPA- Initial Study and Categorical Exclusion
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.

aoop

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/sit-
down 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. Itis
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 V-
notch 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 Demonstration 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 pre-
proposal 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
Salmon Creek Tidegates led t_o sedlmer!tatlon Qf |mportant_Juven|Ie
Installed 5’ x 8 Tidegate, January 2007 rear-lng estuarlqe habitat. Ar!aIySIS ‘?f .
Humboldt Bay National Wildlife Refuge environmental impacts associated with this
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 HEC-
HMS 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).

_.»-f"' April 23, 2005° Do 16, 2004

Yontocket 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 3-
foot 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 ¥4 mile south of the NF site and was identified as the 6™
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 5-
foot 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 ¢ 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 &



engineer), Lucy Kostrzewa & Tim Ash (Caltrans hydrology & environmental),
and later Jon Mann (P Chatham);

2) Formulation of the design criteria for all three crossings (TAT);

3) 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.

4) Initial site surveying (Caltrans in-kind);

5) Hydraulic analysis of the watershed for 100-year flood flows (Caltrans in
kind: Lisa Hockaday & Kostrzewa);

6) Geotechnical Analysis (Caltrans in-kind: Drill Crew, Charlie Narwold);

7) 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.);

8) 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:

» Griffin Creek Fish Passage Improvement Project Plans

» Yonkers Creek Migration Barrier Removal Project Final Report



» Graham Gulch Migration Barrier Removal Project Final Report
» Indian Creek Migration Barrier Removal Project Plans
» Rocky Gulch Migration Barrier Removal Project Design Report

» Albion River & Marsh Creek Migration Barrier Removal Project Plans & Final
Report

» Ryan Creek Migration Barrier Removal Project Plans

» Conner Creek Fish Passage Improvement Project Conceptual Design Report

» Deadwood Creek Migration Barrier Removal Project Final Report

» Little Browns Creek Migration Barrier Removal Project Plans & Other Documents
» Soldier Creek Migration Barrier Removal Project Final Report

» North Fork Schooner Gulch Migration Barrier Removal Project Plans

» South Fork Ryan Creek Fish Passage Improvement Project - James L. Hamman
Driveway Crossing Plans & Design Reports

» Caspar Creek Fish Passage Improvement Project Plans & Other Documents
» Salmon Creek Tidegates Fish Passage Improvement Project Final Report
» Yontocket Slough Fish Passage and Habitat Enhancement Project Reports

» North Fork and South Fork Ryan Creek Fish Passage Improvement Project Plans
& Design Reports

» 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



. C t . Oth Total
. Design Element ouny Other Matching er 03-051 ota 03-051
Project Entit Matching Funds Source Matching Design Design Percentage
Y Funds Funds & Cost &
COUNTY PROJECTS
Griffin Creek Fish Passage| Del Norte County Road $5.000 30 $15.476 $20.476 76%
Improvement Department
. . Del Norte County Road
Yonkers Creek Migration Department $16,154 $0 $17,000 $33,154 51%
Barrier Removal . .
City of Crescent City
Graham Guleh Migration |y |4 014 County DPW $12,446 CDFG FRGP $34,083 $5,447 $51,976 10%
Barrier Removal
Indian Creek Migration | p. 1 14t County DPW $10,000 $0 $27,000 $37,000 73%
Barrier Removal
Painter Creek Migration | p. 4 14 County DPW $5,000 $0 $12,000 $17,000 1%
Barrier Removal
Rocky Gulch Migration | p. 1 14t County DPW $10,000 CDFG FRGP $11,000 $25,122 $46,122 54%
Barrier Removal
Albion River & Marsh
Creek Migration Barrier | Mendocino County DOT $25,493 $0 $55,362 $80,855 68%
Removal
Ancestor Creek Migration | 1. 4,400 County DOT | $7,000 CDFG FRGP $5,000 $14,443 | $26,443 55%
Barrier Removal
Dark Gulch Migration | \ro 000 County DOT | $3,708 CDFG FRGP $13,773 $5,127 $22,603 239%
Barrier Removal
Ryan Creek Migration .
. Mendocino County DOT $30,099 CDFG FRGP $2,346 $13,242 $45,687 29%
Barrier Removal
Conner Creek #1 & #2 Fish| Five Count}es Salmonid CDFG FRGP $3.900 $97.950 $31,850 38%
Passage Improvement Conservation Program
Deadwood Creek Fish Trinity County DOT CDFG FRGP $2,202 0
Passage Improvement Trinity County RCD $1,504 NFWF $7,010 $8,084 $18,800 43%
_Little Browns Creek Trinity County DOT $5,970 CDFG FRGP $15,822 $35732 | $57,525 62%
Migration Barrier Removal
*CDFG FRGP $8.264
. * . b
Soldier Creek #1 & #2 Trinity County DOT $22,557 NOAA American $25,000 $16,740 $82,561 20%
Migration Barrier Removal Rivers
NEWE $10,000




. C t . Oth Total
. Design Element ouny Other Matching er 03-051 ota 03-051
Project Entit Matching Funds Source Matching Design Design Percentage
Y Funds Funds & Cost &
PRIVATE ROAD PROJECTS
North Fork Schooner Guleh| yro 40000 County RCD Natural Resources $5,650 $24,710 | $30,360 81%
Migration Barrier Removal Conservation Service
South Fork Ryan Creek —
Hamman Driveway State Coastal $22,246 $22,246 100%
i Conservancy
Crossing
FEDERAL and STATE OWNERSHIP PROJECTS
North & South Fork CDF '
Caspar Creek Fish Passage| USFS Redwood Sciences NOAA's NMFS $2,800 $124,539 $129,139 96%
CDF $1,800
Improvement Lab
. . . Caltrans & Five Counties
Fish Cr.eek Migration Salmonid Conservation Caltrans $2,580 $978 $3,558 27%
Barrier Removal
Program
Caltrans & Five Counties
'North Fork Ryan Creek Salmonid Conservation Caltrans $35,011 $44,493 $79,504 56%
Fish Passage Improvement
Program
Caltrans & Five Counties
South Fork Ryan Creek |7 1054 Conservation Caltrans $1,500 $22,246 $23,746 94%
Fish Passage Improvement
Program
Salmon Creek Tidegates Pacific Coast Fish,
Fish Passage & Habitat | Wildlife & Wetlands USFWS Coastal $30,000 $29,991 $59,991 50%
. .. Program
Improvement Restoration Association
Yontocket Slough Fish .
. Michael Love & CDFG FRGP $34,899 0
Passage & Habitat Associates Smith River Alliance $11,383 $17,102 $63,384 27%
Enhancement
$154,926 $264,023 $565,028 $983,977 57%

CDF - California Department of Forestry and Fire Protection
CDFG FRGP - California Department of Fish and Game Fisheries Restoration Grant Program

NOAA's NMFS - NOAA's National Marine Fisheries Service

NFWF - National Fish and Wildlife Foundation

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

SONCC Coho ESU

Qi.
S
NOYORIVER o 53
Z
D
BIG RIVER ‘\

CCC Coho ESU

5C Program

T

Legend

Rivers

= State Highways

Migration Barrier Removal Design Projects
STATUS

Constructed in 2005
Constructed in 2006
Constructed in 2007

Designed
Partially Designed

o

©

o

()
=CohoESU 0706




Attachment 3
Indian Creek Migration Barrier Removal Project Plans
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Executive Summary

The Trinity County Natural Resources Division, in cooperation with the Five Counties Salmonid
Conservation Program, has contracted with SHN Consulting Engineers & Geologists, Inc. (SHN) to
prepare a conceptual design scoping report for the enhancement of fish passage through two
culvert crossings on Conner Creek. Fish passage criteria is based on the National Marine Fisheries
Service (NMFS) “Guidelines for Salmonid Passage at Stream Crossings” (NMFS, 2001). The
calculated fish passage flows for juvenile and adult salmonids for Conner Creek are 1 cubic feet per
second (cfs) to 15 cfs, and 3 cfs to 57 cfs, respectively. Replacement or retrofit of the existing
crossings is required to pass all life stages of salmonids at all fish migration flows.

Crossing #1 (Conner Creek at Conner Creek Road)

The downstream crossing, at Conner Creek Road, is an existing reinforced concrete box, which
impedes migration of adult and juvenile salmonids at all fish passage flows due to high velocities
inside the culvert, and an outlet drop greater than 2 ft. Alternatives to improve fish passage include
1) replace with a 19.5 ft x 6.75 ft open bottom arch, and 2) reconfigure bottom of existing box to 2.5
ft lower (at the inlet) at 1:1 side slopes, with a 6% maximum slope. According to the HEC-RAS
model, the average velocity inside the culvert at the juvenile and adult high pass flow is 0.5 feet per
second (ft/s) and 1.4 ft/s, respectively. The replacement alternative provides capacity to convey
the 100-year peak flow with a Headwater to Diameter (Hw/D) equal to one. The new culvert
would be 19.5 ft wide compared to an 11.5-ft bankfull channel width, with a 6% maximum slope.
Therefore, this alternative complies with the NMFS guidelines for a natural bottom culvert and
provides passage for salmonids at migration flows. The cost estimate for replacement is $131,400.
The retrofit alternative provides capacity to convey the 50-year peak flow with an Hw/D equal to
one and the 100-year peak flow with a Height of fill to Diameter (Hf/D) equal to one. According to
HEC-RAS simulations, the average velocity at the juvenile and adult high passage flows is 2.0 ft/s
and 3.5 ft/s, respectively. The average depth at the juvenile and adult low passage flows is 1.0 ft
and 1.1 ft, respectively. The cost estimate of retrofit is $88,400. If constructed, the retrofit
alternative will allow fish passage of all life stages at all migration flows through the downstream
crossing. This alternative provides conveyance of a 50-year peak flow, and has a slightly lower cost
than full culvert replacement. Removing the existing bottom will reduce the observed clogging in
the existing baffles, and provide sufficient water depth. Therefore, SHN recommends retrofitting
the existing box culvert with a lowered invert and embedding it with rock bottom.

Crossing #2 (Conner Creek at Red Hill Road)

The upstream crossing, at Red Hill Road, is an existing 10-ft diameter corrugated metal pipe, with
metal baffles. The existing culvert impedes migration of juvenile salmonids at all passage flows,
and adults at 55% of passage flows. Alternatives to improve fish passage include 1) replace with an
18 ft x 8.25 ft open bottom arch, and 2) retrofit with a concrete lining, new metal baffles, outlet jump
pools, and a new 5-ft diameter CMP overflow pipe at 5% slope. According to the HEC-RAS model,
the replacement alternative provides capacity to convey the 100-year peak flow with an Hw/D
equal to one, and complies with the requirements of the NMFS Stream Simulation Method in the
NMFS Guidelines (2001) for width, and slope. The cost estimate of replacement is $206,000. The
retrofit alternative with the overflow pipe, provides capacity to convey the 50-year peak flow with
an Hw/D equal to one. The road is overtopped by less than 1 ft during the 100-year peak flow.
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The average velocities at the juvenile and adult high passage flows are 4.0 ft/s and 6.2 ft/s,
respectively. The average depths at the juvenile and adult low passage flows are 0.6 ft and 1.9 ft,
respectively. New baffles would provide resting pools inside the culvert, for juvenile passage, to
mitigate higher velocities. The cost estimate of retrofit is $70,300. Based on cost alone, SHN
recommends the retrofit alternative, which includes boulder weir jump pools at the outlet and an
overflow pipe to increase high-flow capacity.
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Introduction

The Trinity County Natural Resources Division in cooperation with the Five Counties Salmonid
Conservation Program has contracted with SHN Consulting Engineers & Geologists, Inc. (SHN) to
prepare a conceptual design scoping report for the enhancement of fish passage through two
culvert crossings on Conner Creek, a tributary to the Trinity River.

Project Description

The proposed project involves the retrofit or replacement of two culverts on Conner Creek to allow
fish passage and improve access to habitat upstream. The existing downstream culvert, Culvert #1,
is located on Conner Creek Road and is a reinforced concrete box (RCB) culvert with an opening
14.3 feet (ft) wide by 5.75 ft high. The existing upstream culvert, Culvert #2, is located on Red Hill
Road and is a 10-foot diameter corrugated metal pipe (CMP). These culverts were ranked
according to species diversity, extent of barrier, sizing, current condition, and habitat score. They
placed 9t and 13t place, respectively, in a County-wide culvert inventory and fish passage
evaluation (Taylor et al, 2002). As part of this project, one retrofit and one replacement alternative
for each culvert were considered for the improvement of juvenile and adult fish passage. Although
the primary objective is to improve fish passage through these two locations, it was also important
to verify the retrofit alternatives did not affect the capacity of the existing culvert. In addition, the
replacement alternatives must be able to convey the 100-year recurrence interval flows. This report
presents the conceptual design for both crossings, along with a hydrologic analysis, hydraulic
study, site plan, preliminary construction details, and preliminary construction cost estimate. A
final design is not within the scope of this study.

Project Location

The two culverts are located on Conner Creek, northwest of Junction City in Trinity County.
Culvert #1 and Culvert #2 are located where Conner Creek is crossed by Conner Creek Road and
Red Hill Road, respectively. Conner Creek is the primary watercourse for a 4.9 square-mile
watershed which is a tributary to the Trinity River. The project site is shown in Township 33N,
Range 11W, Section 2 on the Dedrick 7.5" U.S. Geological Survey (USGS) Quadrangle Map (Figure
1).

Background

An inventory and fish passage evaluation of road crossings within the Trinity County road system
was provided to the Trinity County Planning Department by Taylor et al. (2002). The inventory
identified Conner Creek as a stream reach within the Trinity River basin known to historically
and/ or currently support runs of coho salmon (Oncorhynchus kisutch), Chinook salmon (O.
tshawytscha), and/ or steelhead (O. mykiss irideus). It also identified the two County-maintained
crossings at Conner Creek Road (Culvert #1) and Red Hill Road (Culvert #2) as impediments to
fish passage. The inventory estimated the full-pipe capacities of Culvert #1 and Culvert #2 as
capable of conveying no larger than 14-year and 19-year return period storm flows, respectively.
The recurrence interval flows were determined using the Wannanen and Crippen equations for
regional flow estimation.
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The existing structure at Culvert #1 is a RCB with
dimensions 14.3 feet wide by 5.75 feet high as shown in
Photo 1. To facilitate fish passage, one foot high baffles
are present in the right half of the box. Taylor et al.
(2002) state that Culvert #1 fails to meet passage criteria
for all species of adult salmonids and all age classes of
juveniles due to excessive flow velocities through the
culvert along with a drop into the outlet pool in excess of
two feet. Additional information on this culvert is
provided in the Design Criteria section of this report,
52 # including migration flows and other passage criteria
Photo 1 along with site photographs (Appendix A).

Conner Creek #1 Looking Downstream

The existing structure at Culvert #2 is a 10-foot diameter
CMP with 6-inch by 2-inch corrugations. To facilitate
fish passage, steel ramp baffles are present, as shown in
Photo 2. Taylor et al. (2002) state that Culvert #2 meets
passage criteria for adult salmonids on approximately
45% of migration flows but fails to meet criteria on the
entire range of migration flows for all age classes of
juveniles. Additional information on this culvert is
provided in the Design Criteria section of this report,
including migration flows and other passage criteria

along with site photographs (Appendix A). P T VRS ) vt
& P graphs (App ) Photo 2 - Conner Creek #2 Outlet

There are approximately 1.6 miles of good potential fish-bearing habitat upstream of the two
crossings. Surveys conducted by the U.S. Forest Service (USFS) in August 1974, May 1980, and
March 1980 provide the basis for the following description given by Taylor et al, (2002):

“Steelhead were presumed to use the lower 1.5 miles of creek, with suitable spawning
areas located primarily in the lower mile. Pools were numerous and formed mostly by
boulder and bedrock. USFS steelhead spawning surveys conducted on 3/25/80- no
evidence of spawning was observed. Approximately 2,300" above Red Hill Road, the
channel steepens to an average slope of nearly 6% until the limit of anadromy at 8-10%.”

Design Criteria

The National Marine Fisheries Service (NMFS) Guidelines for Salmonid Passage at Stream
Crossings (September 2001) were used as reference for the design to meet fish passage criteria.

According to the NMFS Guidelines for existing culverts that are being modified or retrofitted to
improve fish passage, the Hydraulic Design Method criteria should be used as the goal for design,
but not necessarily the required design threshold. These criteria are given in Table 1. The NMFS
Guidelines (2001) were consulted for the design criteria for a complete culvert replacement. The
following criteria from the Stream Simulation Design Method are applied to analyze the culvert:
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1. The culvert width shall be greater than or equal to the bankfull channel width, at a
minimum of 6 feet. (The Caltrans Highway Design Manual defines a culvert as a
closed conduit with a span of less than 20 feet.)

2. The culvert slope shall approximate the slope of the natural stream channel through
the reach in which it is being placed, at a maximum slope of 6%.

3. Footings for open bottom arches should be designed for the largest anticipated scour
depth.

4. The replacement culvert should be sized to convey the 100-year flood flow.

In addition to the criteria below, the NMFS Guidelines require that all new culverts be designed to
withstand the 100-year peak flow without structural damage to the crossing. If there is a risk of the
inlet plugging, the culvert should be designed to pass the 100-year peak flow with a Headwater to
Diameter ratio (Hw/D) less than one. The design criteria for capacity of retrofitted culverts is not
defined in the NMFS Guidelines, but the Trinity County Natural Resources Division requires that
retrofitted culverts for this project be able to convey the 50-year flow.

Table 1
Hydraulic Design Method Criteria
High Fish Passage Adults- 1% Annual Exceedance Flow (Q1%)
Design Flow Juveniles- 10% Annual Exceedance Flow (Q10%)
Low Fish Passage Adults- Greater of 50% Annual Exceedance Flow
Design Flow (Q50%) or 3 cfs
Juveniles- Greater of 95% Annual Exceedance Flow
(Q95%) or 1 cfs
Maximum Adults- 6 ft/s for culverts less than 60 feet long, and 5
Average Water ft/s for up to 100 feet
Velocities Juveniles- 1 ft/s or less for any length culvert
Minimum Water Adults- 12 inches
Depth Juveniles- 6 inches
Maximum Outlet Adults- 12 inches
Drop Juveniles- 6 inches
1. Criteria from the NMFS Guidelines for Salmonid passage at Stream Crossings,
September 2001
2. cfs = cubic feet per second
3. ft/s =feet per second

Hydrologic Analysis

Objective

Peak flood flows determined for Conner Creek are used to evaluate the existing culverts, as well as
evaluate alternatives for retrofit and replacement. As mentioned in the NMFS Guidelines, new
culverts should be designed to pass the peak flow of the 100-year storm , and adult and juvenile
fish passage are addressed by criteria at high and low passage design flows. These flows are used
in the HEC-RAS model (U.S. Army Corps of Engineers, HEC-RAS River Analysis System v3.1.3,
May 2005) to assess fish passage criteria and culvert performance. Computations of the Conner
Creek flows are discussed below.

S350
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Methods of Analysis

There are no stream records for Conner Creek, nor are there streams in the vicinity with sufficient

gage data to perform hydrology calculations. Therefore, streamflow values were estimated using:
1) The Rational Method, and 2) The USGS Regional Waananen and Crippen Regression Equations.
Appendix B provides the calculation worksheet for each method.

The Rational Method

The rational method is used to estimate peak runoff resulting from various rainfall intensities for a
given area. The equation is (Viessman and Lewis, 1996):

Q=CiA
Where:
Q is the calculated peak flow for a given recurrence interval (cfs)
C is a runoff coefficient (unitless)
i is the rainfall intensity (in/hr)
A is the watershed area (acres)

The rational method is commonly used to size culverts and storm drains. It is applicable and most
commonly used for small areas of up to approximately 600 acres. The following assumptions are
made to express a complex hydrologic system in a simple model (Lindeburg, 2003): 1) the
frequency of the peak runoff event is equal to the frequency of the rain event, 2) the runoff
coefficient is constant over the entire watershed area, and 3) rainfall occurs at a constant rate and is
spatially uniform over the drainage area.

The USGS Regional Regression Equations

The USGS Regional Regression Equations are used to determine peak flow in ungaged watersheds.
The equations for the North Coast California hydrologic region are (USGS, 1993):

Qioo = 9.23 (A)087 (P) 07
Qso = 8.57 (A)087 (P) 096 (H)-0.08
Qa5 = 7.64 (A)087 (P) 094 (H)-017
Qio = 6.21 (A)088 (P)093 (H)-027
Where:
Q is the calculated peak flow for a given recurrence interval (cfs)
P is the mean annual precipitation (inches)
H is the altitude index (H), which is the average of altitudes at points along the main
channel at 10% and 85% of the distances from the site to the divide (thousand feet)
A is the watershed area (square miles)

These equations are based on a nationwide study conducted by the USGS to determine flood
magnitude and frequency in ungaged watersheds (Viessman and Lewis, 1996). The equations are
based on correlations of flood flow magnitudes and frequencies with readily available rainfall data
and drainage basin characteristics. Use of the USGS Regional Regression Equations is appropriate
for drainage areas larger than approximately 100 acres, but the equations are based on
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generalizations of vast regions of the state and, therefore, may overestimate or underestimate peak
flow depending on the project area characteristics.

Table 2 provides watershed parameters used in the above equations for this study.

Table 2
Conner Creek Watershed Properties
Property Value
Watershed Area, A 4.9 square miles
3,146 acres
Runoff Coefficient, C 0.35 for
unimproved, forested!
Altitude Index, H 1.0 (thousand feet)
Mean Annual Precipitation, P 37 inches
Rainfall Intensity over a duration Varies by storm frequency
equal to time of concentration, i (see Appendix B for values)?
1. The values for the runoff coetficients utilized were obtained from
Lindeburg, Civil Engineering Reference Manual 10% ed., Appendix 20.A.
2. The values for the rainfall intensity were obtained from the Weaverville IDF
Curve given in Appendix B (Department of Water Resources, 1976).

Results

Design Peak Flows

Table 3 summarizes the results of the peak flow calculations for Conner Creek for this analysis.
Appendix B provides the worksheets, including the formulas, calculations, and the watershed
variables used for this analysis.

Table 3
Design Peak Flows for Conner Creek
Design Discharge (cfs) Dlscharg.e (cfs) by Combined Average
Flow . Regional . .
by the Rational . Used in Analysis

Return Method Regression (cfs)
Period Equations

100-year 1,038 1,225 1,131
50-year 944 1,096 1,020
25-year 802 908 855
10-year 661 750 705

1. cfs = cubic feet per second

Results from the two methods are averaged for use in the HEC-RAS analysis to determine culvert
capacity of proposed alternatives for retrofit or replacement. The Rational Method, although
regularly used to size culverts and storm drains, commonly overestimates peak flow rates in non-
urban watersheds. Although the Regional Regression Equations are appropriate for the Conner
Creek watershed and are widely used, an average of the two methods is used to reduce the
potential error in applying the generalized regional constants to this small watershed.
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Design Fish Passage Flows

The results of the fish passage analysis for Conner Creek at Culvert #1 and Culvert #2 are
presented below. Appendix C contains the fish passage flow worksheet created by Ross Taylor and
Associates (no date). The results are summarized in Table 4.

Table 4
Design Fish Flows for Conner Creek

Design Flow Juveniles Adults
Low Fish Passage Flow Q95% or Icfs Q50% or 3cfs

1 cfs 3 cfs
High Fish Passage Flow Q10% Q1%

15 cfs 57 cfs
Flows calculated by Ross Taylor and Associates (see Appendix C)

Hydraulic Analysis
Objective

The objective of this hydraulic analysis is to determine viable alternatives for culvert retrofit or
replacement for the primary purpose of increasing upstream migration for juvenile and adult
salmonids. By utilizing the results of the hydrologic study for Conner Creek, a hydraulic analysis
of the existing crossings and alternatives can be completed. The hydraulic study is used to
determine the flow capacity and the fish passage characteristics of the culverts for the proposed
alternatives. As directed by the Trinity County Natural Resources Division, replacement culverts
shall convey the 100-year peak flow, and retrofit alternatives shall convey the 50-year peak flow.

Methods of Analysis

Two software programs were used to analyze potential alternatives for the replacement or retrofit
of Culvert #1 and Culvert #2. An iterative approach was conducted with HEC-RAS for stream flow
simulation and with the FishXing program for fish passage evaluation. This approach allows for
alternatives to be analyzed according to two sets of criteria: 1) conveyance of the 100- or 50-year
peak flows, and 2) the NMFS Guidelines for Salmonid Passage.

Consideration of Alternatives

This report considers one replacement and one retrofit alternative for each crossing. HEC-RAS and
FishXing software were used to evaluate compliance with the fish passage criteria from the NMFS
Guidelines.

The NMFS Guidelines (2001) state:

“The extent of the needed fish passage improvement work depends on the severity of
fisheries impacts, the remaining life of the structure, and the status of salmonid stocks in a
particular stream or watershed...The decision to replace or improve a crossing should fully
consider actions that will result in the greatest net benefit for fish passage. If a particular
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stream crossing causes substantial fish passage problems which hinder the conservation and
recovery of salmon in a watershed, complete redesign and replacement is warranted.”

One alternative for retrofitting the existing crossings and one option for replacement of each
crossing are considered in this conceptual design. Trinity County, California Department of Fish
and Game (DFG), and Mike Love & Associates were consulted during a site visit (November 21,
2006), along with information provided by Taylor et al. (2002), to determine viable alternatives to
evaluate in a HEC-RAS hydraulic analysis. The following sections describe the preferred
alternatives for the retrofit and replacement of Culvert #1 and Culvert #2. Preliminary cost
estimate worksheets for construction of each alternative are given in Appendix D.

Existing Conditions at the Design Flows

The fish passage flows presented in Table 4 were used to analyze existing conditions at the culverts
and to compare existing conditions to allowable fish passage criteria. Currently, Culvert #1 is a
barrier to fish passage at all life stages and migration flows. This concrete box culvert exhibits sheet
flow and excessive velocities, and the boulder weir at the outlet creates a jump greater than 2 feet;
thus, the crossing is impassable for adult and juvenile salmonids. According to peak flows
calculated by the USGS Regional Regression Equations, Culvert #1 has capacity to pass up to the
14-year storm with an Hw/D ratio equal to 1.

Culvert #2 is passable for adult salmonids at 45% of the design fish flows, yet for juveniles, the
culvert presents a 100% barrier to upstream migration. According to peak flows calculated by the
USGS Regional Regression Equations, the existing CMP, at Culvert #2 has capacity to pass up to the
19-year storm with an Hw/D ratio equal to 1.

Alternatives for Culvert #1 (At Conner Creek Road)

A summary of the results of the HEC-RAS modeling of the alternatives for Crossing #1 are given in
Table 5. Appendix E provides the detailed analysis output for depth and velocity inside the culvert
and culvert capacity at the design flows. The results of the FishXing analysis of this alternative are
given in Appendix F.
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Table 5

Culvert #1 Alternatives Results

Alternative 1-a Alternative 1-b
Design Criteria Existing Replace w/ 19'x6’ Reconfigure Bottom
Open Bottom Arch

6.93 ft/s Juvenile: 0.54 ft/s Juvenile: 2.0 ft/s
Average Velocity! Adult: 1.4 ft/s Adult: 3.5 t/s
Average Depth? 0.06 ft Juvenile: 0.04 ft Juvenile: 1.0 ft

Adult: 0.48 ft Adult: 1.1 ft

Maximum Outlet 2.54 ft 1.0 ft 1.0 ft
Drop
Capacity* 14-year3 100-year 50-year
Cost5 N/A $131,400 $88,400

1. Average Velocity is measured at the juvenile and adult high fish passage design flows
2. Average Depth is measured at the juvenile and adult low fish passage design flows

3. From Ross Taylor and Associates (No Date)

4. Capacity is presented as a recurrence interval at Hw/D=1

5. Cost Estimate given in Appendix D

6. ft/s = feet per second

7.NA = Not Applicable

Alternative 1-a

One alternative for full culvert replacement is considered for this project. As recommended by
Ross Taylor and Associates, full replacement with an open bottom pipe arch is preferred. With
consideration given to the above criteria, the design replacement culvert was modeled using HEC-
RAS with the criteria given by the Stream Simulation Method (NMFS Guidelines 2001). Full
replacement for Culvert #1 would involve constructing a 19.5-foot wide by 6.75-foot high open
bottom arch. The arch could be placed at a 6% slope. With an open bottom, this alternative
complies with the NMFS guidelines because: 1) it has a span of 19.5 feet which is greater than
bankfull channel width (11.5 feet), and 2) the culvert will be placed at a 6% slope, which is the
approximately the average slope of the stream channel (2.6% upstream and 10% downstream). This
configuration also allows for conveyance of the 100-year flow with an Hw/D ratio equal to one.
The cost estimate for replacement is $131,400. See Figures 2 and 3 for a plan and profile, and
section view of this alternative.

Alternative 1-b

As requested by Trinity County, one retrofit option is considered. The retrofit would involve
removing the bottom of the existing RCB and reconfiguring it a maximum of 2.5 feet lower, with
concrete sides sloping at a 1:1 slope. Figures 4 and 5 show a layout of this alternative. The
resulting culvert is a 14-foot by 8.75-foot RCB at an overall culvert slope of 6 %with baffles or an
embedded natural bottom. As stated above, the existing culvert is not only undersized, but is also a
barrier due to an outlet drop and excessive velocities. By removing and lowering the bottom of the
concrete box, this alternative provides sufficient increased capacity to convey the 50-year storm,
and reduces the outlet drop to allow salmonid migration. The average velocities inside the culvert
at the juvenile and adult high fish passage flows are 2.0 and 3.5 ft/s, respectively. The minimum

87247
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water depth inside the culvert at the juvenile and adult low fish passage flows are 1.0 and 1.1 feet,
respectively. The cost estimate of retrofit is $88,400.

Alternatives for Culvert #2 (At Red Hill Road)

A summary of the results of the HEC-RAS modeling of the alternatives for Crossing #2 are given in
Table 6. Appendices E and F contain the detailed program output.

Table 6
Culvert #2 Alternatives Results
Alternative 2-a Alternative 2-b
Design Criteria Existing | Replace w/18x 8.25" | Concrete and Baffle with
Open Bottom Arch | Overflow and Step Pools
Average Velocity! 73 ft/s Juvenile: 7.0 ft/s Juvenile: 4.0 ft/s
Adult: 6ft/s Adult: 6.2 ft/s
Average Depth? 0.44 ft Juvenile: 0.1 ft Juvenile: 0.6 ft
Adult: 0.1 ft Adult: 0.8 ft
Maximum Outlet 1.6 ft 1.0 ft 1.0 ft
Drop?
Capacity* 19-year3 100-year 50-year
Estimated Cost5 N/A $206,000 $70,300
1. Average velocity is measured at the juvenile and adult high fish passage design flows
2. Average depth is measured at the juvenile and adult low fish passage design flows
3. A negative outlet drop indicates an outlet invert lower than the tailwater control
4. Capacity is presented as a recurrence interval at Hw /D=1
5. Cost Estimate given in Appendix D
6. ft/s =feet per second
7. NA = Not Applicable

Alternative 2-a

A replacement alternative is considered for the existing CMP at Red Hill Road. As recommended
by Taylor et al. (2002), an open bottom pipe arch with an 18-foot span and 8.25 foot height is
modeled using HEC-RAS. This alternative allows for conveyance of the 100-year flow with an
Hw/D ratio equal to one. The width of the replacement is 18 feet which is greater than the bankfull
channel width of 11.5 feet, and the slope is 6% which approximates the average natural channel
slope (4% upstream and 8.5% downstream). Therefore, this design complies with the NMFS Stream
Simulation Method. The cost estimate of replacement is $206,000. See Figures 6 and 7 for a plan
and profile, and section view of this alternative.

Alternative 2-b

The retrofit alternative considered for the existing CMP is similar to a previously completed project
on Deadwood Creek in Trinity County. This alternative consists of installing steel baffles in the
existing culvert by placing them in a 6-inch thickness of concrete lining. The outlet drop will be
reduced with the construction of five boulder weir step pools downstream of the outlet. The
tailwater control of the first pool will be raised 5 feet and subsequent pools will have 1-foot
maximum steps. Installing an additional 5-foot diameter overflow pipe compensates for the
reduction in capacity resulting from the concrete lining and baffles. The addition of a corrugated
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metal overflow pipe placed parallel and offset to the existing culvert, and installed at a 5% slope,
results in system capacity to convey the 50-year flow. See the Plan and Profile on the next page for
details. The cost estimate of retrofit is $70,300. See Figures 8 and 9 for a plan and profile, and
section view of this alternative.

Recommendations

The following recommendations are given in order to facilitate planning of the project. There may
be additional requirements not reflected in these recommendations that should be addressed for
permitting, final design, and construction of the project. The recommendations below are based on
the NMFS Guidelines (2001) and the cost estimate in Appendix D. SHN makes the following
recommendations for enhancing fish migration through the two crossings of Conner Creek:

. If constructed, the retrofit Alternative 1-b at Crossing #1 (Conner Creek at Conner
Creek Road) will allow fish passage of all life stages at all migration flows through
the downstream crossing. This alternative provides conveyance of a 50-year peak
flow, and has a lower cost than full culvert replacement. Removing the existing
bottom will reduce the observed clogging in the existing baffles, and provide
sufficient water depth. Therefore, SHN recommends retrofitting the existing box
culvert with a lowered invert and embedding it with natural bottom.

. Based on cost alone, SHN recommends the retrofit Alternative 2-b at Crossing #2
(Conner Creek at Red Hill Road) with boulder weir jump pools at the outlet, and the
overflow pipe to increase capacity.

Structural Analysis

The design of Alternative 1-b shall be evaluated by an engineer for structural stability during the
removal and reconstruction of the bottom of the concrete box. Temporary shoring will most likely
be required for installation of this alternative, which may create various obstacles to work around
during demolition of the existing slab and placement of the new bottom.

Retrofit and replacement culverts should be evaluated by an engineer to verify proper design and
construction.

We recommend the following:

1. Involve an engineer to evaluate proper shoring techniques for the concrete side walls
in Culvert #1 for Alternative 1-b.

2. Limited information is known regarding the type, size, and location of reinforcement
in the existing concrete bottom. A particular concern with Alternative 1-b is
maintaining the structural integrity of the box culvert during removal and
replacement of the bottom slab. Evaluation of attachment methods of the
reconfigured bottom to the existing sidewalls may also present some design and
construction challenges.
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Soils

Information regarding soil types, characteristics, and classification is limited in the project vicinity.

We recommend the following:

1.

Site-specific soils report to determine if underlying bedrock in the stream channel
will prevent grading necessary for rehabilitation of channel slopes upstream of the
culvert for retrofit Alternatives 1-b and 2-b.

Imported or reused material for graded stream channels, and embedded culverts,
should consist of a mixture similar to the adjacent channel of cobbles, coarse gravel
and sand material, and should contain no organic material or debris.

Grading and Erosion Control

All reasonable measures should be taken to ensure the construction retrofit or replacement of
culverts for this project do not degrade the stream or surrounding areas. Work areas should be
restored upon completion of construction. A grading and erosion control plan and dewatering
plan, prepared by a qualified individual, should contain recommendations to the contractor for
measures to be taken prior to, during, and after construction.

We recommend the following:

1.

Disturbance to the stream channel, and associated riparian areas should be
minimized and the construction activity should not adversely impact fish migration
or spawning. Consultation with NMFS and DFG biologists is required for
construction authorization.

Excavated material, that is not to be used on the site, should be hauled offsite to an
approved storage or disposal area. Stockpiles of fill material stored for reuse or
imported fill should be located away from the stream channel and covered. Best
Management Practices (BMPs) should be implemented at stockpiles to prevent
erosion into waterways.

If replacement Alternatives 1-a and 2-a are chosen, a temporary detour bridge will be
placed over the channel to provide resident access. BMPs should be utilized to
minimize potential sediment and riparian impacts during placement and removal of
the bridge.

Erodable cut or fill slopes, or other soil surfaces, should be protected by using
vegetative cover, jute mesh and straw, rock slope protection, or other measures to
provide erosion resistance.

Perform site work and vegetation establishment during seasons not subject to
frequent repeated or prolonged rainfall.

Water Diversion

It is recommended that stream flow be diverted around all work areas. A cofferdam with a
diversion pipe is a common method of dewatering the work area. A dewatering plan should be
prepared by a qualified person.
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We recommend the following:

1. Authorization from DFG and NMFS is required prior to dewatering. A dewatering
plan including BMP sediment and erosion control measures should be prepared and
followed throughout construction.

2. Consultation is required with the U.S. Fish and Wildlife Service under Section 7 of
the Endangered Species Act.

Post-Construction Evaluation and Monitoring

Post construction evaluation of proper design/construction and erosion control measures is
important to assure the anticipated results for fish passage are accomplished. An evaluation and
monitoring plan should be prepared in the design phase of this project.

We recommend the following:

1. Follow the NMFS Guidelines for a post-construction biological assessment of the
hydraulic conditions to confirm successful fish passage.

2. Annual inspection during a period of prolonged rainfall to assure the culverts are
functioning properly with respect to culvert capacity. Inspection of erosion control
measures should be conducted until vegetation is established in disturbed areas.

3. Involve a qualified biologist to perform an evaluation of the fish passage results.
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Appendix A

Site Photos
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Crossing #1

Close-up of outlet
drop and pool

Looking Upstream
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Looking
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Crossing #2
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Looking upstream
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Appendix B

Hydrologic Calculations
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Appendix C

Fish Passage Flows Worksheet
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Appendix D

Preliminary Construction Cost Estimate Worksheet



Conner Creek - 506057
Engineer's Estimate

3/13/2007
Item # Item Description Quantity Unit Unit Price  Extended Price
Crossing #1

Replacement
1 Temporary Bridge 1 LS |$ 20,200.00 % 20,200.00
Clearing 1 LS | $ 2,200.00 | $ 2,200.00
Foundation 1 LS | $ 3,000.00 | $ 3,000.00
Bridge 1 LS [$ 10,000.00 [ § 10,000.00
Approaches 1 LS | s 5,000.00 | $ 5,000.00
2 Demolition 1 LS|$ 6,300.00 % 6,300.00
3 Temporary Diversion 1 LS|[$ 4,00000($% 4,000.00
4 Traffic Control 1 LS|[$ 300000 8% 3,000.00
5 Pipe Arch 22.5 LF[$ 176356 |$ 39,680.00
Excavation 100 Cy | $ 6.00 | $ 600.00
Footings 10 cY |3 700.00 | § 7,000.00
Pipe Arch| 225 LF |$ 800.00 | $ 18,000.00
Headwalls 17 cy |s 800.00 | § 13,600.00
Backfill| 120 Ccy |s 400 |$ 480.00
6 Grade Channel 1 LS|{$ 220000]% 2,200.00
7 Class 2 Aggregate Base 25 [Ton[$ 2500 | § 625.00
8 HACP 14 |Ton| § 125.00 | $ 1,750.00
9 Erosion Control 1 LS|$ 3,00000]|8% 3,000.00
10 Mobilization 1 LS|$ 4,000.00(% 4,000.00
subtotal $ 84,755.00
Contingency: 20% $ 16,951.00
Construction Management: 15% $ 12,713.25
Engineering Final Design: 20% $ 16,951.00
Total $ 131,370.25

Retrofit

1 Tempaorary Bridge 1 LS| $ 20,200.00 % 20,200.00
Clearing 1 LS | $ 2.200.00 | $ 2,200.00
Foundation 1 LS |8 3,000.00 | § 3,000.00
Bridge 1 LS |s 10,000.00 | § 10,000.00
Approaches 1 LS | $ 5,00000 | $ 5,000.00
2 Temporary Diversion 1 LS|{$ 4,00000]($ 4,000.00
3 Temporary Shoring 1 LS|$ 3,20000|% 3,200.00
4 Traffic Control 1 LS{$ 3,00000]|$% 3,000.00
5 Demolition 340 [SF|$ 17.00 [ $ 5,780.00
6 Excavation 30 CY|$ 155.00 | $ 4,650.00
7 Structural Concrete 10 CY|[$ 500.00 | $ 5,000.00
8 Natural Bottom 10 CY|$ 300.00 | $ 3,000.00
9 Grade Channel 1 LS|$ 220000($ 2,200.00
10 Erosion Control 1 LS|{$ 3,000.00]|$% 3,000.00
11 Mobilization 1 LS|$ 3,000.00 (8% 3,000.00
subtotal $ 57,030.00
Contingency: 20% $ 11,406.00
Construction Management: 15% $ 8,554.50
Engineering Final Design: 20% $ 11,406.00
Total $ 88,396.50




Conner Creek - 506057
Engineer's Estimate

3/13/2007
itern # Item Description Quantity Unit  Unit Price  Extended Price
Crossing #2

Replacement
1 Temporary Bridge 1 LS |$ 23,000.00]$ 23,000.00
Clearing 1 LS |I'$ 3,000.00 | § 3,000.00
Foundation 1 LS | $ 3.000.00 | § 3.000.00
Bridge 1 LS |$ 10,000.00 | § 10,000.00
Approaches 1 LS | $ 7,000.00 | $ 7.000.00
2 Temporary Diversion 1 LS 6,000.00 | $ 6,000.00
3 Traffic Control 1 LS[$ 3,000.00]|% 3,000.00
4 Pipe Arch 66 LF|$ 139776 (% 92,252.00
Excavation 700 CYy | $ 6.00 | $ 4,200.00
Remove Existing Culvert 66 LF |$ 22.00|$ 1,452.00
Footings 30 CY |8 700.00 | § 21,000.00
Pipe Arch| 66 LF | s 700.00 | $ 46,200.00
Headwalls| 22 cy s 800.00 | $ 17,600.00
Backfil| 450 cY s 400(s 1,800.00
6 Class 2 Aggregate Base 50 |[Ton|$ 25.00 | $ 1,250.00
7 HACP 27 Ton| $ 125.00 | $ 3,375.00
8 Erosion Control 1 LS|$ 4,00000($ 4,000.00
subtotal $  132,877.00
Contingency: 20% $ 26,575.40
Construction Management: 15% $ 1993155
Engineering Final Design: 20% $ 26,575.40
Total $ 205,959.35

Retrofit

1 Temporary Diversion 1 LS| $ 6,00000]8% 6,000.00
2 Traffic Control 1 LS|[$ 5,000.00 |8 5,000.00
3 Concrete Lining 20 CY|$ 400.00 [ $ 8,000.00
4 Baffles 1 LS|$ 4,000.00(9% 4,000.00
5 Overflow Pipe 61 LF | & 19746 | § 12,045.00
Sawcut| 40 LF |5 300|$ 120.00
Excavation 250 CY |$ 6.00 | $ 1,500.00
pips| 61 LF | § 125.00 | $ 7,625.00
Backfil] 200 cy |3 400(s 800.00
Base Rock| 20 Ton |$ 25.00 | § 500.00
HACP| 12 Ton |$ 12500 [ 8 1,500.00
6 Boulder Weirs 70 [Ton| $ 90.00 [ $ 6,300.00
7 Erosion Control 1 LS|$ 4,00000](% 4,000.00
subtotal $ 45,345.00
Contingency: 20% $ 9,069.00
Construction Management: 15% 3 6,801.75
Engineering Final Design: 20% $ _9,069.00
Total $ 70,284.75




Appendix E

HEC-RAS Results



Alrevnohve # 1-a

Plan: Replacement Connor Creek

Connor #1 RS: 219 27 Culv Group: Culvert#1 Profile: 50 yr

| Q Culv Group (cfs) 1020.00 | Culv Full Len:(f}- 22.14
# Barrels 1| CalvVel US (fis) 9,87
Q Barrel (cfs) 1020.00 | Culv Vel DS (¥s) 9.87
E.G. US. () 99.22 | CulvinvEl Up“q't‘) 89.90
W.S. US. (ft) 97.58 Culv Inv El Dnfty - 88.57
E.G.DS (i) 96.48 ' 0.54
W.S. DS () 96.11 1.14
Deita EG (h) 2.73 0.76
Delta WS (ft) 1.46
E.G.IC (ft) 97.81
E.G.OC(fty 98.73
Culvert Gontrol, Iniet |
Culv WS |nlet (ft) 96.65 Welr.

Culv WS Outiet (1) 95.32 [ Weéir
Culv Nmi Depth (1) 3.04 | Weir Mkea(sq 1
Culv Crt Depth (ft) 4.34 | Min El Welr Flow (). * 99.89
Errors Wamings and Notes
\Waming: During subcritical analysis, the water surface upstream of culvert went to critical depth.

Warning: During the supercritical analysis, the program could not balance the energy equation during the

forewater calculations inside of the culvert. The program assumed critical depth at the outlet

and continued on.

Warning: The inlet is submerged and the outlet computations indicate that the cuivert would flow full over

all or part of its length. The program would nommally default to the outlet answer. However, the

user has requested that the inlet answer be used.

]

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.
Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (going into) the
culvert.

Plan: Replacement Connor Creek

Connor#1 RS: 219.27 Culv Group: Culvert #1 Profile: 100 yr

Q Culv Group (cfs) 1131.00 f 22.14
#Barrels 1 10.94
Q Barrel (cfs) 1131.00 1 G 10.94
EGIUSIYy v L 98.89 L Cu 89.90
wWS.USs. () . 97.86 |G 88.57
E.G.DS()." 96.72 | 0.35
W.S. DSy .- 96.30 | Culv 1.44
DeitaEG (@) - 217 b1 0.93
DelaWsS() 156 | QW
EGIC(&) 98.89 | Weir
G. OC (). 99.52 | Weir
Cutvertcm Inlet |3
Culv WS lnlet(ﬁ) 96.65 | Wi
Culv WS Outlet (f) 95.32 { y
Culv Nmi Depth (ft) 3.28 | Welr Flow Area (sq f) -
Culv Crt Depth (ft) 4.63 | Min EI Weir Flow (f)_ 99.89
Errors Warnings and Notes
Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth. J

Warning: During the supercritical analysis, the program could not balance the energy equation during the

forewater calculations inside of the culvert. The program assumed critical depth at the outlet

and continued on.

Warning: The inlet is submerged and the outlet computations indicate that the culvert would flow full over




Plan: Repltacement

Connor Creek  Connor #1 RS: 219.27 Culv Group: Culvert #1 Profile: adult-Low Pass

Q Culv Group (cfs) 3.00 | Culv Ful Len (ft)
# Barrols 1 | Cuiv vei US (fus) 0.24 |
Q Barrel (cfs) 3.00 | Culv Vel DS (ft/s) 0.08 |
E.G. US. (ft) 89.83 | Culv Inv E Up (ft) 89.90 |
W.S. US. (ft) 92.77 | Cuv Inv El Dn () 88.57 |
E.G.DS (R) 90.54 | Culv Fretn Ls (ft) 0.00 |
W.S. DS (ft) 90.54 | Culv Exit Loss (f})
Delta EG (ft) 0.71 | Culv Entr Loss (ft)
Delta WS (ft) 2.22 | QWeir (cfs)

[E.G.IC () 89.83 | Wair Sta Lt (ft)

E.G.OC () 90.54 | Weir Sta Rgt ()

| Culvert Controt Inlet | Weir Submerg
Culv WS Inlet (f) 90.54 | Weir Max Depth (ft)

| Culv WS Outlet (f1) 90.54 | Weir Avg Depth () ]
Culv Nl Depth (ft) 0.08 | Weir Flow Area (sq ft) \
Culv Crt Depth (ft) 0.09 | Min Ef Weir Flow (ft) 99.89 |

Errors Wamings and Notes

Waming: During subcritical analysis, the water surface upsiream of culvert went to crifical depth.

|

Waming: During the supercritical analysis, the program could not balance the energy equation during the J

forewater calculations inside of the culvert. The program assumed critical depth at the outlet

and continued on.

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Plan: Replacement Connor Creek Connor #1 RS: 219.27 Culv Group: Culvert#1 Profile: adult-Upper Pass

Q Culv Group (cfs) 57.00 | Culv Full Len (ft)_
# Barrels 1 | Culv Vel US (ft/s) 1.76
Q Barrel (cfs) 57.00 | Culv Vel DS (ft's) 1.00
E.G. US. (f) 90.66 | Culv inv El Up (ft) 89.90
W.S. US. (f) 93.58 | Culv Inv E1 Dn (ft) 88.57
E.G.DS (h) 91.61 | Culv Fretn Ls (ft) 0.01
W.S. DS (ft) 91.60 | Culv Exit Loss (ft} 0.00
Delta EG (ft) 0.95 | Culv Entr Loss {ft)
Deita WS (f1) 1.98 | @ Weir (cfs) N
E.G. IC (f) 90.66 | Weir Sta Lt (f) |
E.G. OC (f9) 91.65 | Weir-Sta Rgt (f) \
Cutvert Control Iniet | Weir Submerg H
| Culv WS Inlet (ft) 91.58 | Welr Max Depth (ft) \
| Culv WS Outet (ft) 91.60 | Weir Avg Depth (ft)
| Cuiv Nmi Depth (f) 0.48 | Weir Flow Area (sq ft)
| Culv Crt Depth (ft) 0.64 | Min El Weir Flow (ft) 99.89

Errors Wamings and Notes

’ Waming: During subcritical analysis, the water surface upstream of culvert went to critical depth.

Waming: During the supercritical analysis, the program could not balance the energy equation during the

forewater calculations inside of the culvert. The program assumed critical depth at the outlet

Ij and continued on.

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.




Plan: Replacement

Connor Creek  Connor #1 RS: 219.27

Culv Group: Culvert#1 Profile: juven-low pass

Q Cuiv Group (cfs) 1.00 | Culv Full Len (ft)
# Barrels 1 | Culv Vel US (ft/s) 0.11
Q Barrel (cfs) 1.00 | Culv Vel DS (ft/s) 0.03
E.G.US. {f§) 89.76 | Culv Inv El Up (ft) 89.90
W.S. US. (ft) 92.65 | Culv Inv El Dn (#t) 88.57
| E.G.DS (i) 90.36 | Culv Fretn Ls (R) 0.00 |
| W.S.DS (ft) 90.36 | Culv Exit Loss (fi)
Delta EG {ft) 0.60 | Cuiv Entr Loss (ft)
Delta WS (ft} 2.29 | QWeir (cfs)
E.G. IC(f) 89.76 | Wair Sta Lft {ft)
E.G. OC (ft) 90.36 | Weir Sta Rgt (ft)
Cuivert Control Inlet | Weir Submerg
Culv WS Inlet (ft) 90.36 | Weir Max Depth (ft)
Culv WS:Outlet (ft) 90.36 | Weir Avg Depth (ft)
Culv Nml Depth (ft) 0.04 | Welr Flow Area (sq ft)
Cutv Crt Depth (ft) 0.04 | Min E! Welr Flow (ft) 99.89
Errors Wamings and Notes
‘Waming: During subcritical analysis, the water surface upstream of culvert went to critical depth.
\Mnming: During the supercritical analysis, the program could not balance the energy equation during the
forewater calculations inside of the culvert. The program assumed critical depth at the outlet
and continued on.
Note: During the supercritical caiculations a hydraulic jump occurred inside of the culvert.
Plan: Replacement Connor Creek  Connor #1 RS: 219.27 Culv Group: Culvert#1 Profile: juven-upper pass
Q Culv Group (cfs) 15.00 | Culv Full Len (ft)
# Barrels 1 | Culv Vel US (ft/s) 0.75
Q Barrel {cfs) 15.00 | Culv Vel DS (fy/s) 0.33 |
E.G.US. (/) 90.09 | Culv inv El Up (1) 89.90
W.S. US. (f) 93.05 | Culv inv El Dn {ft) 88.57
E.G. DS (1t} 90.93 | Culv Fretn Ls (f) 0.00
W.S. DS (ft) 90.93 | Culv Exit Loss (fl) 0.00
Delta EG (ft) 0.84 | Culv Entr Loss (ft)
Delta WS (ft) 2.12 | QWeir (cfs)
E.G. IC (ft) 90.09 | Weir Sta Lft (/)
E.G.OC (1) 90.94 | Weir Sta Rgt (f)
Cuivert Control Inlet | Weir Subrierg
Culv WS inlet (ft) 90.92 | Weir Max Depth (ff)
Culv WS Outiet (ft) 90.93 | Weir Avg Depth (ft)
Cuiv Nmi Depth (f} 0.22 | Weir Flow Area (sq ft)
Culv Crt Depth (ft) 0.26 | Min El Weir Flow {ft) 99.89
Emors Wamings and Notes
Waming: During subcritical analysis, the water surface upstream of culvert went to critical depth.
Waming: During the supercritical analysis, the program could not balance the energy equation during the
forewater calculations inside of the culvert. The program assumed crifical depth at the outlet
| and continued on.
\ Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.
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Aldernanive | -b

Plan: Retrofit Connor Creek Connor #1 RS: 219.27 Culv Group: Culvert #1 Profile: 50 yr

Q Culv Group (cfs) 1020.00 | Culv Full Len (ft) ]
# Barrels 1 | Culv Vel US (Us) 13.19 |
Q Barrel (cfs) 1020.00 | Culv Vel DS (ft's) 17.05
E.G. US. () 99.44 | Culv Inv El Up {f1) 89.90
W.S.US. (i) 98.84 | Culv Inv El Dn {ft) 88.57
E.G.DS (/) 96.48 | CulvFretn s (B) 0.74
W.S. DS (f) 96.11 | Culv Exit Loss (ft) 1.78
Deita EG (ft) 2.96 | Culv Enir.Loss (f) 0.43
Delta WS () 2.73 | QWeir (cfs) |
E.G. IC(ft) 99.44 | Weir Sta Lft {ft)
E.G. OC(Rt) 100.36 | Weir Sta ___ﬁgs (ft}
Culvert Control Inlet | Weir Submerg -«
Culv WSiinlet () 96.31 | Weir Max Depth (ft)
Culv WS Outlet (f) 93.75 | Weir Avg Depth (f 2
Culv N Depith (f1) 4.73 | Weir Flow Area (sq ﬁ)
Culv Cst Depth () 6.41 | 'Min El Welr Flow (/) 99.89
Errors Wamings and Notes
Note: ering the supercritical calculations a hydraulic jump occurred at the outlet of (leaving) the }
[culvert.
Warning: During the supercritical analysis, the program could not converge on a supercritical answer in
the downstream cross section. The program used the solution with the least error.

|Note: The flow in the culvert is entirely supercritical.

Plan: Retrofit Connor Creek Connor #1 RS:219.27 Culv Group: Culvert#1 Profile: 100 yr

cuvanepm(n) 6.74 MiﬂElWeibeﬂm)

99.89

Q Culv Group (cfs) 111477 | Culv.Full Len (R) i
#Barmels . i 1| CulvV sy
Q Barrel (cfs) 1114.77 | Cu
EG.US.(f) . - 100.19
WS.US. () . 99.73
EG.DS(R)" 96.72
W.S. DS (f1) 96.30
Delta EG (ft) 347 'Ch
Delta WS (). 342 .G
EG.ICl)y 100.19 |'Welr
’ 100.94 | Wi
Inlet |Wele
94.02 | Welr A
494 ¥

Ermrors Warnings and Notes

\Waming: The flow through the culvert is supercritical. However, since there is flow over the road (weir

flow), the program cannot determine if the downstream cross section should be subcritical or

supercritical. The program used the downstream subcritical answer, even though it may not be

valid.

Waming: During the supercritical analysis, the program could not converge on a supercritical answer in

the downstream cross section. The program used the solution with the least error.

Warning: During the culvert outlet computations, the prograr could not balance the culvert/weir flow.

The reported outlet energy grade answer may not be valid.

Note: The flow in the culvert is entirely supercritical.

r
|




Plan: Retrofit

Avernahve \-p

Connor Creek  Connor #1 RS: 219.27 Culv Group: Culvert #1 Profile: adult-Low Pass

Q Culv Group (cfs) 3.00 | Culv Full Len {ft)

# Barrels 1 | Culv Vel US (fUs) 1.89
Q Barrel (cfs) 3.00 | Culv Vel DS (f/s) 0.22
E.G. US. () 91.26 | Culv Inv El Up {ft) 89.90
W.S.US. () 91.19 | Culvinv EI D {ft) 88.57
E.G. DS (f) 90.54 | CulvFrcin Ls () 0.52
W.S. DS (ft) 90.54 | Culv Exit Loss (i) 0.00
Deita EG (f) 0.72 | CulvEntr Loss (f)

Delta WS () 0.65 | O Woeir (cfs)

E.G. [C (ft) 90.84 | Weir Sta Lft (ft) |
E.G. OC () 91.09 | Weir Sta Rgt (1)
Culvert Control Inlet | Weir Submerg -

Culv WS- Inlet () 91.01 | Weir Max Depth ()
Culv WS Outlet (ft) 90.54 | Weir Avg Depth ()

Culv Nmi Depih.(f) 1.11 | Weir Flow Area (sq i)

Culv Crt Depth (f) 1.11 | Min EI Weir Flow () 99.89

Errors Warnings and Notes

]Waming: During subcritical analysis, the water surface upstream of cuivert went to critical depth.
[Note: During the supercritical analysis, the water surface at the inlet was within 0.01 feet of normal
depth. Therefore, the outlet will be at normal depth.
Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.
Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (going into) the
culvert.
Plan: Retrofit Connor Creek Connor #1 RS: 219.27 Culv Group: Culvert #1 Profile: adult-Upper Pass
Q Cutv Group (cfs) 57.00 | CulvFultLeni{fty.
# Barrels 1 | Culv Vel US (fis) 5.04
Q Barmel (cfs) 57.00 1.96
E.G.US; () 92.45 | Cuh / 89.90
W.S. US: (i) 91.99 88.57
E.G. DS (ft) 91.61 | G 0.43
W.S. DS {it) 91.60 | & 0.05
Delta EG (). " ‘
DeltawS ()
E.G.IC ()
E.G. OC ()
Cutv WS Iniet (R) _
Cutv WS Outet (f)
Culv le,DepllH'R')* . eir Flow Ar .
Culv Crt Depth () 1.79 | Min EI Welr Flow () 99.89
Errors Warnings and Notes
Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth.
Note: During supercritical analysis, the culvert direct step method went to normal depth. The program
then assumed normal depth at the outlet.
Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.
|Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (going into) the
culvert.




Plan: Retrofit Connor Creek Connor #1 RS: 219.27 CuIv Group: Culvert #1 Profile: juven-low pass

Q Culv Group {cfs) 1.00 | Culv Full Len (f)

# Barrels 1| Culv Vel US (fs) 1.31 |
Q Barrel (cfs) 1.00 | Culv Vel DS (fUs) 0.09
E.G.US. () 91.16 | Culv inv:El Up (ft) 89.90
W.S. US. (19 91.12 | Culv Inv ELDn (1) 88.57
E.G.DS (f) 90.36 | Culy Frein Ls (1) 0.62
W.S.DS () 90.36 | Culv Exit Loss:(ft) 0.00
Deita EG (ft) 0.80 | CulvEntr Loss () -

Delta WS (ft) 0.76 QWe(t(cfs)

E.G.IC () 90.75 Sta

E.G. OC (ft) 90.99 | We

Culvert Confrol Inlet }We

Culv WS inlet (f) 90.95 -

Culv WS Outlet (fty 90.36

Culv Nmi Depth (R) 1.06 (sq

Culv Crt Depth (f)) 1.05 | Min EI WelrF]ovl(ﬂ) 99.89

Errors Wamings and Notes

!Warning: During subcritical analysis, the water surface upstream of cuivert went to critical depth.
mte: During the supercritical calculations a hydraulic jump occurred at the inlet of (going into) the

[

culvert.

Plan: Retrofit

Connor Creek Connor #1 RS: 219.27 Culv Group: Culvert#1 Profile: juven-upper pass

| Q Culv Group {cfs) 15.00 | CulvFullLen (f)
# Barmels 1 , 3.23
Q Barrel (cfs) . 15.00 0.77
E.G. US. () 1 91.64 89.90
W.S. US. (i), 91.45 88.57
E.G. DS (fi) 90.93 | 0.45
W.S.DS/(fty 90.93 0.01
Deita EG {1ty 0.71
Delta WS(ft) - 0.52
EG.IC{f) " 91.16 | Wair
( 91.47

Inlet | Weir St

91.22 | Welr]

90.93 | W =

1.29 .

1.32 .1 99.89

Errors Warnings and Notes

Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth.

Note: During supercritical analysis, the culvert direct step method went to normal depth. The program
then assumed normal depth at the outlet.

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert,

Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (gaing into) the

[

culvert.
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Plan: Replacement Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert #2 Profile: 50 yr

[.Q Culv Group (¢fs)= | 1020.00 [‘Culv Full Lan (f)

. # Barrels 1 | CulyVel US (ftfs) 13.69
Q Barrel (cfs) " 1020.00 | Culv Vel DS (ft/s) 9.38
E.G. US. (f) 152,70 | CulvInv El Up (8) 142.91
FW.S. US, (fty 151.40 | Culv.inv EI Dh {ff) 140.56
E.G. DS (ft) 148.94 | Culy Fretn Ls (/) 1.23
W.S. DS (R) 147.52 [ CulvExt Loss (ft).. . ¢ 0.00
Delta EG (ft) 3.76 { Culv EntrLoss (ft) - 2,53
Delta WS (R) 3.88 | Q Weir {cfs) ‘

EG.IC(R) 4 Weir Sta LRt (R}

E.G.OC () ‘Weir Sta Rgt (f)

Culvert Control- Inlet | Welr' Submerg

‘Culv WS inlet () 147.26 | Weir Max Depth () .-

,Culv WS Outlet () 147.58 | Weir Avg Depth ()

Culv Nml Depth (ft) 4.18 | Welr Flow Area {sq ft)

Culv CrtDepth {fty - 462 | MinEIWelrFlow ()~ ™|  157.24

Plan: Replacement Connor Creek
Q Culv Group (cfs) 1131.00

Connor#Z RS: 235 28 Culv Group: Culvert #2 Profile: 100 yr

# Barrels i 1 :Culv Vel US (it/s) 13.62
Q Barre! (cfs) 1131.00 | Culv Véi DS (itfs) 10.25
E.G. US. () . 152.97 | Culv Inv ELUp (f) 142.91
WiS. US. (ft) A% 151.60 | Culv inv El Dn () : 140.56
E.G. DS () "1 14924 | CuNFranls(y 1.32
W.S. DS () 147.76 | Culv.Exit Loss (/) | 0.15
' Delta EG {f) 3.73 LCuN Entrioss () 2.26
<Detta WS (ft) 500 3.85 | QWaeir(cfs) - .
-E.G.IC{ft) ' ‘Weir Stalft (fy © %]

E.G.OC (M) :Weir Sta Rgt (ft)

Culvert Control Inlet { Weir Submerg -~

"Culv WS Inlet ()., & 147.83 | Weir Max Depth (R} -
Culv WS Outlet (ft} |  147.76 L Weir Avg Depth(ft) -~/
-Culv Nml Depth (ft) 4.53 [Welr Fiow Area'(sq ft)
Gulv Crt Depth (f) .- 492 | MinEIfWeir Flow (B): - |  157.24
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Plan: Replacement Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert#2 Profile: adult-Low Pass
Q Cuiv Group (cfs) 3.00 | Cuv Ful Len (ft)
# Barrels 1| Culv Vel US (ft/s) 1.55
| Q Barel (cfs) 3.00 | Culv Vel DS (f/s) 0.07
E.G.US. () 142.90 | Culv Inv El Up {ff) 142.91
W.S. US. (ft) 146.26 | Culv Inv €1 Dn {R) 140.56
E.G.DS () 142.86 | Culv Fretn Ls (1Y) 0.19
W.S. DS (ft) 142.77 | Culv Exit Loss (f) 0.00
Delta EG (ft) 0.04 | Culv.Entr Loss (ft)
Delta WS (ft) 3.49 | Q Waeir:(cfs)
EG, IC{ft) 142.90 | Welr Sta L#L ()
E.G. OC (ft) 143.09 | WeirSta Rt (ft)
Culvert Cortrol inlet | Weir Submerg
Culv WS Inlet {ft) 143.02 | Weir Max Depth (f)
Culv WS Outlet (1) 142.86 | Weir Avg Depth (i)
Culv Nmi Depth (/) 0.11 | Weir Flow Area (sq ft)
Culv Crt Depth (ft) 0.10 | Min E1 Welr Flow (ft) 157.24
Ermrors Wamings and Notes

@ming: ﬁjring subcritical analysis, the water surface upstream of culvert went to critical depth.

Plan: Replacement

Connor Creek

Connor #2 RS: 235.28 Culv Group: Culvert#2 Profile: adult-Upper Pass

Q Culv Group (cfs) 57.00 | Cuv Full Len (ft)
# Barrels 1| Culv Vel US {ft/s) 13.03
Q Barrel (cfs) 57.00 | Culv Vel DS {ft/s) 0.91
EG.US. () 148.08 | Culv Inv El Up () 142.91
W.S.US. (ft) 147.51 | Culv Inv EI Dn (fty 140.56
E.G. DS (ft) 14417 | Culv Froin Ls (R 1.62
W.S. DS (f) 143.74 | Culv Exit Loss (ft)
Delta EG {ft) 3.92 | Culv Entr Loss (ft) 2.29
Defta WS (ft) 3.77 | Q Weir (cfs)
£.G.IC {ft) Weir Sta LRt (ft)
E.G. QC (ft) Wair Sta Rgt (ft)
Culvert Control Inlet | Weir Submerg
Culv WS inlet (f) 143.15 | Weir Max Depth (it) B
Culv WS Outist (ft) 144.15 | Weir Avg Dopth (f)
Culv Nmi Depth (ft) 0.65 | Weir Flow Area (sa ft)
Culv Crt Depth (ft) 0.68 | Min El Weir Flow (f) 157.24
Errors Wamings and Notes
Waming: During the supercritical analysis, the program could not balance the energy equation during the
forewater calculations inside of the culvert. The program assumed critical depth at the outlet
and continued on.
Note: During supercritical analysis, the culvert direct step method went to nommal depth. The program
\7 then assumed nomal depth at the outlet.
@te: During the supercritical calculations a hydraulic jump occurred inside of the culvert.
Plan: Replacement Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert#2 Profile: juven-low pass
Q Cuiv Group (cfs) 1.00 | Culv Full Len (ft)
# Barrels 1 | Culv Vel US (fs) 1.20
Q Barrel (cfs) 1.00 | Culv Vel DS (ft's) 0.03
E.G. US, (ft) 142.83 | Culv Inv I Up (ft) 142.91
W.S. US. () 146.10 | Culv Inv EI Dn (R) 140.56
| E.G.DS (ft) 142,72 | Gulv FretnLs (f) 0.26




Plan: Repiacement  Connor Creek

Connor #2 RS:235.28 Culv Group: Culvert#2 Profile: juven-ow pass (Continued)

W.S.DS (ft) 142.66 | Culy Exit Loss (ft)

Delta EG (ft) 0.11 | Culv Entr Loss (ft)

Delta WS (ft) 3.44 | Q Weir (cfs)

E.G.IC (ft) 142.83 | Weir Sta Lft (ft)

E.G. OC (f) 143.00 | Weir Sta Rgt (ff)

Cuivert Control Inlet | Weir Submerg

Culv WS Infet (ft) 142.96 | Weir Max Depth (f)

Culv WS Outlet (ft) 142.72 | Weir Avg Depth (f)

Cutv Nmi Dapth (ft) 0.06 | Weir Flow Area (sq ft)

Culv Crt Depth (ft) 0.05 | Min Ei Weir Flow (f) 157.24

Errors Wamings and Notes

JWaming: qun'ng subcritical analysis, the water surface upstream of culvert went to critical depth.j

Plan: Replacement Connor Creek

Connor #2 RS:235.28 Culv Group:

: Culvert#2 Profile: juven-upper pass

Q Culv Group (cfs) 15.00 | Culy Full Len (ft)

# Barrels 1 | Cutv Vel US (fts) 11.69

Q Barrel (cfs) 15.00 | Culv Vel DS (ft/s) 0.31

E.G. US. (ft) 146.99 | Culy nv El Up () 142.91

W.S. US. (ft) 146.71 | Culv Inv El D (ft) 140.56

E.G. DS (fi) 143.34 | Culv Frotn Ls (ft) 1.77
W.S.DS(f) 143.12 | Culv Exit Loss (ft) 0.00
' Delta EG (ft) 3.66 | Culv Entr.Loss (ft) 1.89
| Delta WS (f1) 3.60 | Q Weir (¢fs)

E.G. iC (ft) Weir Sta Lft (ft)

E.G. OC (ff) Weir Sta Rgt (ft)

Culvert Control Inlet | Weir Submerg

Culv WS Inlet (f) 142.98 | Weir Max Depth (ft)

Culv WS Qutiet (ft) 143.33 | Weir Avg Depth ()

Cutv Nmi Dépth () 0.29 | Weir Flow Area (sq f)

Culv Crt Depth (f) 0.28 | Min E} Weir Flow (ft) 157.24

Errors Wamings and Notes

Note:

During supercritical analysis, the culvert direct step method went to critical depth. The program

then assumed critical depth at the outlet.

Note:

During the supercritical calculations a hydraulic jump occurred inside of the culvert.




Plan: Retrofit Connor Cresk Connor #2 RS: 235.28 Culv Group: Culvert#2 Profile: 50 yr

Q Culv Group (cfs) 790.96 | Culv Full Len ()

# Barrels 1 | Cuiv Vel US {ft/s) 14.02
Q Barrsl (cfs) 790.96 | Culv Vel DS (f/s) 14.66
E.G. US. (}) 157.16 | Culy Inv EI Up (f) 145.41
W.S. US. (it) 157.09 | Cutvinv Ef Dn (ft) 143.06
E.G.DS (ft) 149.71 | Culv Fretn Ls (R) 233
W.S. DS () 149.20 | Culv Exit Loss (f) 3.34
Defta EG (ft) 7.46 | Culv Entr Loss (f) 1.79
Delta WS (ft) 7.89 | Q Weir (cfs)

E.G. C (R) 157.16 | Weir Sta Lft (/)

E.G. OC (f) 158.12 | Weir Sta Rt (ft)

Culvert Control Inlet | Weir Submerg

Culv WS inlet (ft) 152.32 | Weir Max Depth (ft)

Culv WS Qutiet (ft) 149.70 | Weir Avg Depth (ft)

Cutv N Depth (f) 6.64 | Weir Flow Area (sq ft)

Culv Cri Depth (ft) 6.91 | Min El Welr Flow (ft) 157.24

Errors Wamings and Notes

Waming: At least one culvert in the culvert group has supercritical flow at the outlet. However, since

more than one culvert in the culvert group has flow, the program cannot determine if the

downstream cross section should be subcritical or supercritical flow. The program used the

downstream subcritical answer, even though it may not be valid.

Waming: During the supercritical analysis, the program could not converge on a supercritical answer in

the downstream cross section. The program used the solution with the least error.

Note: During supercritical analysis, the culvert direct step method went to normal depth. The program
then assumed normal depth at the outlet.
Note: The flow in the culvert is entirely supercritical.

Plan: Retrofit Connor Creek Connor #2 RS: 23528 Culv Group: Culvert#2 Profite: 100 yr

Q Culv Group (cfs) 862.65 | Culv Full Len (fi)

# Barels 1 | Culv Vel US (ft/s) 14.58
Q Banel (¢fs) 862.65 | Culv Vel DS (f's) 14.98
E.G. US. (f) 157.94 | Culv inv EI Up (ft) 145.41
W.S, US. (ft) 157.87 | Culviny El Dn (ft) 143.06
E.G. DS (f) 14993 | CuvFrenls () . 2.34
W.S.DS (ft) 149.36 | Culv Exit Loss (f) 3.65
Detta EG (f) 8.01 | Culv Entr Loss (ft) 2.01
Delta WS (f) 8.51 | Q Weir {cfs) 8.17
E.G. IC (ft) 157.94 | Welr Sta Lft (f) 35.10
E.G. OC (ft) 158.89 | Weir Sta Rgt (f) 50.00
Cuivert Control ' Inlet | Weir Submerg v 0.00
Culv WS Inlet () 152.62 | Weir Max Depth (fi) 0.70
Culv WS Outiet (ft) 150.09 | Weir Avg Depth (f) 0.35
Culv Nmi Depth (f) 7.03 | Weir Flow Area (sq ft) 5.23
Culv Crt Depth (ft) 7.21 | Min El Weir Flow (ft) 157.24

Errors Wamings and Notes

Waming: The flow through the culvert is supercritical. However, since there is flow over the road (weir

flow), the program cannot determine if the downstream cross section should be subcritical or

supercritical. The program used the downstream subcritical answer, even though it may not be

valid.

Waming: During the supercritical analysis, the program could not converge on a supercritical answer in

( the downstream cross section. The program used the solution with the least error.




Myevnotwve  72-

Plan: Retrofit Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert #2 Profile: adult-Low Pass

" Q Culv Group (cfs) 3.00 | Culv Full Len ()
# Barrels 1 | Culv Vel US (s} 2.11
Q Barrel (cfs) 3.00 vaVel DS(Ns) 2.64
E.G. US. () 146.08 145.41
W.S. US. () 146.26 143.06
E.G.DS{ff) 142.86 2.36
W.S, DS (1) 142.77 1.04
Deita EG (Rt) 322 |
Delta WS (R) 3.49
EG.IC m) 146.08
O 146.33 |
Inlet W
146.20 | Wekr
143.80 | Welr A
0.79
0.74 157.24
Errors Warnings and Notes
(Waming: ‘Dun‘ng subcritical analysis, the water surface upstream of culvert went to critical depth. ]

Plan: Retrofit Connor Creek Connor#2 RS: 235 28 Culv Group Culvert #2 Profile: adult-Upper Pass

chemup(ds)
#Bamels

osanet(ds)/u,’:'

Errors Warnings and Notes

| 15724

Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth.

Warning: During the supercritical analysis, the program could not converge on a supercritical answer in
the downstream cross section. The program used the solution with the least error.

ﬁﬂote: During supercritical analysis, the culvert direct step method went to normal depth. The program
then assumed normal depth at the outlet.

Note: The flow in the culvert is entirely supercritical.

Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (going into) the
culvert.

Plan: Retrofit Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert #2 Profile: juven-low pass

Q Culv Group (cfs) 1.00 [CuvFuliLen ()

# Barrels. 1 | CulvVet US (fUs) 142 |
Q Barel (cfs) 1.00 | Culv Vel DS (ft/s) _ 1.88 |
E.G. US. () 14591 | CuvInvEIUp () | 14541




Plan: Retrofit Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert #2 Profile: juven-low pass (Continued)

W.S, US. (R) 146.10 | Cubvinv EL Dn (). 143.06
E.G.DS(ft) 142.72 | CulvFrein'Ls (ft) - 2.36
W.S. DS {ft) 142.66 | Culv Exit Loss (/) 1.02
Delta EG (R) 3.19 | CulvEntr Loss (ft) - ]
Delta WS (ft) 3.44 [QWeltlcls)

E.G.IC () . 145.91 | Weir Sta Lft (f) -

E.G.0C {f) 146.12

Culvert Control Inlet § Wi

Culv WS Inlet:(ft).. 146.06 |

Cujv WS Outlet () 143.68 |V

CutvNmi Depth (1) - 0.65 {"

CulvCrtDepth(fy | 062 157.24

Errors Wamings and Notes

Warning: lDun‘ng subcritical analysis, the water surface upstream of culvert went to critical depth. J

Plan: Retrofit Connor Creek Connor #2 RS: 235.28 Culv Group: Culvert#2 Profile: juven-upper pass

Q Culv Group (cfs) 15.00
# Baels . 1 L 3.89
Q Barrel (¢fs) 15.00 | 4.23
E.G.US. (). 146.99 ¥ 145.41
W.S.US. (/) . 146.71 , 143.06
E.G.DS () 143.34 | Culv Fi 2.36
W.S. DS () 14312 1.15 |
Delta EG(R)- . .. 3.66 { Cuk
DeltaWs{ty 360 [Q 5
EG.ICHY 146.67 § Wi
X 147.05
Inlet | Wi
146.61 |’
144.21 Wi
1.20
1.45 157.24

Errors Wamings and Notes

@ming: During subcritical analysis, the water surface upstream of culvert went to critical depth.

—

LNote: During the supercritical caiculations a hydraulic jump occurred at the inlet of (going into) the

\ culvert.
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Appendix F

FishXing Results



Alrernatwe =\ -b

Crossing Installation Data
Culvert Type: 14.3 X 8.75 ft Box
Material: Concrete
Installation: Embedded
Countersunk Depth: 1 ft
Natural Bottom Roughness Coefficient: 0.035
Culvert Length: 22.14 ft
Culvert Slope: 6.01%
Cuivert Roughness Coefficient: 0.013
Natural Bottom Roughness Coefficient: 0.035
Inlet Invert Elevation: 89.9 ft
QOutlet Invert Elevation: 88.57 ft
Inlet Headloss Coefficient (Ke): 0.5

Design Flows
Low Passage Flow: 1 cfs

High Passage Flow: 15 cfs

FishXing V3.0 2006



Table 1. Culvert Summary for 1.00 cfs.

Biological Data

Fish Length: 0 cm

Minimum Water Depth: 0.5 ft
Prolonged Swimming Speed: 0.8 ft/s
Prolonged Time to Exhaustion: 30 min
Prolonged Notes:

Oncorhynchus kisutch

Coho salmon

Length: 4.07 to 18.1 cm

Temp: 8to 12 Deg C

Fish Metrics Calculated

Burst Swimming Speed: 10.8 ft/s
Burst Time to Exhaustion: 10 s
Burst Notes:

Oncorhynchus kisutch

Coho salmon

Length: 35.6 to 61 cm

Temp: 10 to 19 Deg C

Swim Time: 2.6 - 13 s

Fish Metrics Calculated

Max Outlet Drop: 1 ft
Velocity Reduction Factors:
Inlet: 1.00
Barrel: 1.00
Outlet: 1.00

B SummaryforQ=1.00¢fs - ¢
NormalDepth(ft) | 0.05
Critical Depth (ft) 0.05
Headwater Depth (ft) 0.42 .
HW/D ) 0.05
Inlet Velodity (f/s) 0.14
Tailwater Depth (ft) 1.92
Outlet Water Surface Drop... 0.00
Prolonged Swim Time (min) 0.50
[Burst Swim Time (s) 0.00
FBarrier Code Depth

FishXing V3.0 2006



Table 1. Culvert Profiles for 1.00 cfs.

[ . Profiles for Q = 1.00 cfs
Dist . Veloch Veloci ;

et Df,{’;" Afﬁ”ge Ompgd Swim Mode Barrler Type
(43 (ft/s) {f's)

0 0.42 0.00 0.00 Prolonged Depth
3 0.60 0.14 0.14 . _Prolonged

g 0.78 0.09 0.08 } Prolonged

5 0.84 0.08 0.08 Prolonged

8 0.90 0.08 0.07 Prolonged

7 0.96 0.07 0.07 Prolonged |

8 1.02 0.07 006 Prolonged

9 1.08 0.06 0.06 | Prolonged )
10 1.14 0.06 0.06 Prolonged

1 1.20 0.06 0.05 ! Prolonged

12 1.26 0.06 0.05 Prolonged

13 1.32 0.05 0.05 Prolonged

14 1.38 0.05 0.05 Prolonged

15 1.44 0.05 0.04 Prolonged

18 1.50 0.05 0.04 Prolonged

7 1.56 0.04 0.04 Prolonged

18 1.62 0.04 0.04 Prolonged

19 168 | 004 0.04 | Prolonged

20 1.74 004 0.04 Prolonged

21 180 0.04 0.03 Prolonged

2'2 ’ 1.86 0.04 0.03 Prolonged

1.92 0.04 0.03

FishXing V3.0 2006



5 cfs.

Table 2. Culvert Profiles for 1

mabmm'

- Velociy

Culvert Dg%“‘ . ‘Average
() o (fUs)
0 0.57 0.00
T3 045 | 283 Depth
- 4 0.76 1.38
5 0.82 1.27
6 " 089 | 118
7 095 | 1.1
8 101 1.04
9 107 | 098
10 143 1 093
11 119 088
12 125 | 084 R —
13 132 | 080 0.79 Prolonged
14 138 076 0.76 Prolonged
| 15 144 | 073 073 Prolonged
16 1.50 0.70 0.70 Prolonged
17 1.56 0.67 0.67 Prolonged
18 1.62 0.65 0.64 Prolonged
19 1.68 0.62 0.62 Prolonged
20 1.74 | 0.60 0.60 Prolonged
21 1.80 | 058 0.58 Prolonged
! 2 186 i 056 0.56 Prolonged
192 | 055 0.54
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Table 1. Culvert Profiles for 3.00 cfs.

, B Profiles for G =3.00.cfs.
DistDown |- o . .| Velocly | Velocly .| - - ‘
Qmap'ip%? Average | Occupied: | SwimMode
m 1 (s) (fysy - L - 1
o - 042 000 : 000 i Prolonged
3. 0.60 0.43 0.43 | Prolonged
4 0.78 0.27 0.26 Prolonged
5 0.84 025 | 025 Prolonged
6 0.90 023 | 023 Prolonged
"7 o5 096 022 . 021 Prolonged
8 1.02 0.21 0.20 Prolonged
9 108 019 0.19 Prolonged
10 114 1 018 0.18 Prolonged | B ]
1 1.20 0.18 0.17 Prolonged _ ]
12 | 126 017 0.16 Prolonged
13 132 | 016 0.15 Prolonged |
14 138 | 015 0.15 Prolonged
15 1.44 015 | 0.14 Prolonged
18 1.50 014 | 013 Prolonged
17 | 156 013 | 043 Prolonged
18 1.62 013 | 012 | Prolonged
19 1.68 0.12 0.12 Prolonged
20 1.74 0.12 0.12 Prolonged
21 | 180 0.12 0.1 Prolonged
1.92 0.11 0.10 .
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Table 2. Culvert Profiles for 57 cfs.

- —_ Profiles forQ =57.00 cfs__
DistDown | <p. oy | Velocky | Velocky | . 1
Cubert - | . | Average | “Occupied "
L (Ris) - (fWs) .
0. -] 140 | 0.00 000 | Burst |
3 061 | 797 7.96 i Burst Depth
4 060 | 662 ' 661 Burst Depth
“5 0.59 671 | 670 Burst Depth
6 0.59 678 . 677 Burst Depth
17 0.58 6.83 6.82 Burst Depth
- 8 0.58 6.87 6.87 Burst Depth
9 058 | 691 690 | Burst Depth |
10 057 | 693 | 693 | Bust | _ Depth
1 1.09 365 364 Burst
42 117 . 339 3.39 Burst
13 1.25 3.19 318 | Burst
14 1.32 3.01 301 | Burst ]
‘15 1.39 286 | 285 | Burst
16 1.46 272 | 272 Burst
17 1.53 2.60 260 |  Burst |
18 160 | 250 249 | Burst
19 - 166 | 240 | 239 |  Burst
20 173 | 231 | 230 | Burst
2 1.79 222 | 222 | Burst
0y L 186 | 215 2.14 Burst
1.92 2.08 2.07
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Table 2. CuIvert Summary for 15 cfs

Summary for Q = 15.00¢fs - s
Normal Depth (ft) 0.25 _
Critical Depth (ft) _ 0.32
Headwater Depth (ft) 0.57
HW/D 0.07
Inlet Velogity(f's) ¢ = 28
Taiwater Depth (ft) 182
Outlet Water SurfaceDrop...! 000
Prolonged Swim Time (mnn) 1.96
Burst Swim Time (s) 136
Barrier Code Depth
Conner #1
Depth vs. Distance Down Culvert at 1.00 cfs
105 :
90 - . -
7/ Water Level
=)
= g3l ~ Critical Depth
S .
E _J - Nomal Depth
[
i 87~ / Headwater and
: Tailwater
L . . Pool Bottom
817 i _
7 Culvert
75 : — — — —+ —
-6 0 6 12 18 24 30

Distance (ft)

Figure 1. Water Surface Profile at 1 cfs
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Conner #1
Depth vs. Distance Down Culvert at 15.00 cfs

106

7 Water Level
£ .
8 93 f ~ Critical Depth
-.§ —E——— — -~ Normal Depth
D - E
m 87‘1— . - . . . e : ~ Headwater and
; Tailwater
' .~ Pool Bottom
811+ i i
7/ Culvert
75 i | z — z :
-6 0 6 12 18 24 30
Distance (ft)
Figure 2. Water Surface Profile at 15 cfs
Conner #1
Distance Down Culvert at 1.00 cfs
2.0
/“‘
’__// :
1_6__ . - ,// S
// . Depth (ft)
7 : ; )
1_2.__.,, e em e e s — o e e e resenmnipee = = e @ o e e e e e
// ‘ . Critical Depth (ft)
0.8 //. | o
// : /' Velocity - Occ (ft/s)
/</ H N
041 - Culvert
/‘\\__N— : .
0.0 E=— = = | : + |
0.0 4.8 9.6 14.4 19.2 24.0

Distance from Inlet (ft)

Figure 3. Culvert Profiles at 1 cfs
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Conner #1
Distance Down Culvert at 15.00 cfs
3.0+
I
it
vll \'
24t /| e e
/ \ . Depth (ft)
1.8+~ / \‘\ //
/,/ \ o / Critical Depth (ft)
/ L /-/
. [ //
! H / h T ~ Velocity - Occ (ft/s)
/ >\\ ;
/ ~ T
06—/ R * Culvert
0.0 L | — t— —
0.0 48 9.6 14.4 19.2 24.0
Distance from Inlet (ft)
Figure 4. Culvert Profiles at 15 cfs
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Table 3. Culvert Rating Table.

Qiota | Depth " Vocg) - Depth " Dutiet WS| -~ Depth
() | Min Max | TW .| .Drop [
(f) (Ris) LV N )
'0.00 0.59 5.97 1.92 0.00 1049 | NONE
100 | 042 0.14 1.92 0.00 | 1049 | Depth
1.75 | 042 0.25 1.92 0.00 10.49 | Depth
250 0.42 0.36 1.92 0.00 10.49 | Depth
3.25 042 0.47 1.92 0.00 1049 | Depth
4.00 0.42 0.57 1.92 0.00 10.49 | Depth
4.75 0.43 0.68 1.92 0.00 10.49 | Depth
5.50 0.43 0.79 1.92 0.00 1049 | Depth
8.25 0.43 0.90 1.92 0.00 1049 | Depth
7.00 0.44 ~1.01 1.92 0.00 10.49 | Depth
775 | 044 | 113 1.92 0.00 10.49 | Depth
8.50 045 | 124 1.92 0.00 10.49 | Depth
925 046 1.35 1.92 0.00 10.49 | Depth
1000 | o045 147 1.92 0.00 10.49 | Depth
10.75 0.47 1.90 1.92 0.00 10.49 | Depth
1150 0.48 2.05 1.92 0.00 10.49 | Depth
12.25 0.48 2.21 1.92 0.00 10.49 | Depth
13.00 0.47 2.37 1.92 0.00 10.49 | Depth
1375 047 2.53 1.92 0.00 10.49 | Depth
1450 0.46 2.71 1.92 0.00 10.49 | Depth
15.00 0.45 2.83 1.92 0.00 10.49 | Depth
1575 | 044 304 | 192 | 000 | 1049 |Depth
1850 056 | 255 192 | 0.00 10.49  NONE
1726 | 055 | 269 1.92 0.00 10.49 |NONE
18.00 0.54 2.83 1.92 0.00 10.49 | NONE
18.75 0.54 2.98 1.92 0.00 10.49 | NONE
19.50 0.53 3.14 1.92 0.00 10.49 | NONE
2026 0.52 3.32 1.92 0.00 10.49 | NONE
21.00 0.31 5.81 1.92 0.00 10.49 | Depth
21.75 0.32 5.89 1.92 0.00 10.49 | Depth
22.50 0.32 5.97 1.92 0.00 10.49 | Depth
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Rating Curve for Conner #1

6,_
51 7/ Low Passage Flow
4__.
- High Passage Flow

3_._
T ~ Depth - Min (ft)
1 S

) . , , / Vel - Max (ft/s)
0 — = ~ Ui |

0 5 10 15 20 25

Discharge (cfs)

Figure 5. Culvert Rating Curve
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Crossing Installation Data
Culvert Type: 10 ft Circular
Material: Annular 6 x 2 inches
Installation: Embedded
Countersunk Depth: 0.5 ft
Natural Bottom Roughness Coefficient: 0.04
Culvert Length: 65.32 ft
Culvert Slope: 3.60%
Culvert Roughness Coefficient: 0.032
Natural Bottom Roughness Coefficient: 0.04
Inlet Invert Elevation: 145.41 ft
Outlet Invert Elevation: 143.06 ft
Inlet Headloss Coefficient (Ke): 0.9

Design Flows
Low Passage Flow: 1 cfs

High Passage Flow: 15 cfs
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Biological Data
Fish Length: 0 cm

Minimum Water Depth: 0.5 ft

Prolonged Swimming Speed: 2.5 ft/s
Prolonged Time to Exhaustion: 30 min

Prolonged Notes:

Oncorhynchus kisutch

Coho salmon

Length: 4.07 to 18.1 cm
Temp: 8 to 12 Deg C
Fish Metrics Calculated

Burst Swimming Speed: 16 ft/s
Burst Time to Exhaustion: 1800 s

Burst Notes:

Oncorhynchus kisutch

Coho salmon
Temp: NR Deg C

Speed Range: 10.99 - 21 ft/s

Max Outlet Drop: 1 ft

Velocity Reduction Factors:

Inlet: 1.00
Barrel: 1.00
Outlet: 1.00

Table 1. Culvert Summary for 1.00 cfs.

Summary for Q'=1.00cfs -
Normal Depth (ft) ‘ 0.13
Critical Depth (ft) 0.12
Headwater Depth (ft) 0.64
HW/D 0.07
InletVelocity(f/s) (037
Taiiwater Depth (ft) g4 284
Qutlet Water Surface Drop... 0.00
Prolonged Swim Time (min) ! 0.46
Burst Swim Time (s) | 0.00
Barrier Code E NONE
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Table 2, Culvert Summary for 15 cfs.

("0 SummaryforQ=15.00cfs ;
Normal Depth (ft) 2 0.60
| Critical Depth (ft) i 0.65
Headwater Depth (ft) 1.19
HW/D 0.13
Infet Velocity (fts) .. 6.45 -
| Tadwater Depth (ft) } | 2.94 -
Outlet Water Surface Drop... 0.00 o
Prolonged Swim Time (min) 0.56
Burst Swim Time (s) 1.82 _
Barrier Code NONE
Table 3. Culvert Profiles for 1.00 cfs.
Lk Profiles for Q = 1.00 ¢fs E
DistDown | po o, Velocly | Velocity - ;
Culvert ) Average | Occupied | Swim Mode Barrier Type
(f) {fvs) (Vs) : B
0 | oe4 0.00 0.00 Prolonged NONE
3 7| os7 0.37 0.37 Prolonged
6 0.78 0.23 0.22 Prolonged
10 0.92 0.19 0.18 Profonged
T4 o7 0.16 0.15 Prolonged
18 1.21 0.13 0.13 Prolonged
2 1.36 0.12 0.11 Prolonged
26 150 010 | 010 Prolonged
30 1.64 0.09 009 | Prolonged
k7| 179 | 008 0.08 Prolonged
38 1.93 0.08 0.07 Prolonged
42 2.08 0.07 0.06 Prolonged .
46 222 | 006 0.06 Prolonged
50 2.36 0.06 0.05 Prolonged
C 54 251 0.05 0.05 | Prolonged
58 2,65 0.05 0.05 Prolonged
‘82 2.80 0.05 0.04 Prolonged
I 65 2.94 0.04 0.04
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Table 4. Culvert Profiles for

15 cfs.

s e _ Profiles forQ=15.00 cfs
DistDown | poo | Velocky | Velocky | " ]~
Culvert @ Average | Occupled (Smm Mode! -
(f) - (fUs) - {fs) e
0 1.19 000 | 000 Burst NONE
3 0.60 645 | 644 Burst
6 0.60 4.68 467 Burst
10 0.60 468 4.67 Burst
14 0.60 4.68 4.67 Burst -
18 0.60 4.68 4.67 Burst
22 134 1.78 177 Prolonged
28 149 1.56 1.56 Prolonged
30 163 | 139 1.38 Prolonged
7y 1.78 1.25 1.24 Prolonged
38 1.93 1.13 1.13 Prolonged
42 2.07 1.03 1.03 Prolonged
48 2.22 0.95 0.94 Prolonged
50 2.36 0.88 0.87 Proionged
54 2.51 0.81 0.81 Prolonged
58 2.65 0.76 0.75 Prolonged
62 2.80 0.71 0.71 Prolonged
85 294 | 067 | 066
Conner #2
Depth vs. Distance Down Culvert at 1.00 cfs
160
1544—
~ Water Level
) "
‘é’ 1481 : _ . Critical Depth
"-"é T .~ Normal Depth
LiL’I 142 / Headwater and
Tailwater
i - Pool Bottom
136
/ Culvert
130 | t f } |
-15 0 15 30 45 60 75
Distance (ft)

Figure 1. Water Surface Profile at 1 cfs
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Conner #2
Depth vs. Distance Down Culvert at 15.00 cfs

1601
1541 .

T Haa— 7/ Water Level
pus 1481 ~ Critical Depth
o —
§ —_— .~ Nommal Depth
2 —
1T} 142+ ~ Headwater and

Tailwater
— ~ Pool Bottom
136
7/ Culvert
130 | { ; { |
-15 0 15 30 45 60 75
Distance (ft)
Figure 2. Water Surface Profile at 15 cfs
Conner #2
Distance Down Culvert at 1.00 cfs
3.0 /
T
- /" Depth (ft)
//
1.8-1— e e e e e /4,,,, SERE R
P ~# Critical Depth (ft
/
127 // * Velocity - Occ (ft/
/1/ / Velocity - Occ (ft/s)
06 - Culvert
/\\\\_\_ o L
0.0 } f —f— —= Ju
0.0 14 .4 28.8 43.2 57.6 72.0

Distance from Inlet (ft)

Figure 3. Culvert Profiles at 1 cfs
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Table 5. Culvert Rating Table.

e | e |
|- (s)
-0.00. 7 059 4.90
1.00 064 0.37
1.75 . 0.64 0.66
250 | o065 0.94
3.25 0.66 1.22
4.00 0.28 402
475 | 031 4.28
5.50 0.34 4,51 2.94 0.00 8.70 Depth
8.25 0.36 4.72 294 | 0.00 8.70 |Depth
7.00 0.39 4.92 2.94 0.00 870 |Depth
775 | 0.4 5.10 2.94 0.00 8.70 _ |Depth
8.50 043 | 528 2.94 0.00 870 |Depth
925 | 045 5.44 2.94 0.00 8.70 | Depth
10.00 0.47 5.59 2.94 0.00 8.70 | Depth
10.75 0.49 5.73 2.94 0.00 870 | Depth
1150 0.51 5.87 2.94 0.00 8.70 |NONE
1226 | o053 6.00 2.94 0.00 870 | NONE
13.00 0.55 6.13 2.94 0.00 8.70 |NONE
4375 | o057 6.25 2.94 0.00 8.70 | NONE
14,50 0.58 6.37 2.94 0.00 8.70 |NONE
" 1500 | o0.60 6.45 2.94 0.00 870 |NONE
1578 0.61 6.56 2.94 0.00 870 |NONE
1850 | 063 | 666 2.94 0.00 8.70 |NONE
1725 | o064 6.77 294 | 000 | 870 INONE
'18.00 0.66 6.87 2.94 0.00 8.70 i NONE
1875 | 068 6.96 2.94 0.00 8.70 | NONE
19.50 069 | 7.05 2.94 0.00 8.70 |NONE
2025 | 070 713 | 294 0.00 8.70 |NONE
21.00 0.72 721 | 294 0.00 870 |NONE
21.76 0.73 7.29 2.94 0.00 8.70 NONE
- 2250 0.75 7.37 2.94 0.00 8.70 NONE
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Design Flows
Low Passage Flow: 3 cfs

High Passage Flow: 57 cfs

Table 1. Culvert Summary for 3.00 cfs.

F Summary forQ=3.00cfs.
Normal Depth (ft) 0.24
Critical Depth (ft) 0.24
Headwater Depth (ft) 0.66
HW/D i 0.07
Inlet Velodity (ft's) i 1.13
Taiwater Depth (ft) 294
Outlet Water Surface Drop... 0.00
|Prolonged Swim Time (min) | 0.50
Burst Swim Time (s) B 0.00
Barrier Code | Depth

Table 2. Culvert Summary for 57 cfs.

" Summary for = 57.00 cfs

Normal Depth (ft) 1.25
Critical Depth (ft) 1.45
Headwater Depth (ft) 2.59
HW/D 0.27
Inlet Velogity (fs) , 9.66
| Talwater Depth (ft) 294 .
Outlet Water Surface Drop... 0.00
Prolonged Swim Time (min) 0.00
Burst Swim Time (s) 6.72
Barrier Code i NONE

FishXing V3.0 2006



Table 3. Culvert Profiles for 3.00 cfs.

L ] T ProfilesforQe300cls o
DistDown |: o, | Velocky | Velocky |- o
Culvert |- ® Average | Occupied | Swim Mode !
() LB (fUs) (s) I = v
0 0.66 0.00 0.00 Prolonged Depth
-3 0.67 1.13 1.12 Prolonged Depth
N 0.78 0.68 0.68 Prolonged Depth
10 0.92 0.56 0.55 Prolonged Depth
14 - 1.07 0.47 0.46 Prolonged
18 1.21 0.40 040 Prolonged
P2 1.36 0.35 0.34 Prolonged
26 1.50 0.31 0.30 Prolonged ;
30 164 | 028 0.27 Prolonged
34 1.79 0.25 0.24 Prolonged
38 1.93 023 | 0.22 Prolonged
42 208 0.21 0.20 Proionged
48 222 0.19 0.18 Prolonged
50 2.36 0.18 017 Prolonged
54 2.51 0.16 0.16 Prolonged
58 2.65 0.15 0.15 Prolonged
a2 2.80 0.14 0.14 Prolonged
85 2.94 0.13 0.13

Table 4. Culvert Profiles for 57 cfs.

‘ j ' ProfllesforQm=57.00¢cts = -
Dist Down Depth | Velocty-| Velocly | . = A N
Culvert (A Average | Occupied | SwimMode o Barrler Type -
(ft) (fvs) (f's) - o
0 . 2.59 0.00 0.00 Burst NONE
-3 1.30 9.66 9.66 Burst
-8 1.28 7.16 7.16 Burst
10 125 | 735 7.35 Burst
i4 1.25 7.35 7.35 Burst
18 1.25 735 7.35 . Burst
2 1.25 7.35 7.35 Burst
28 _ 1.25 7.35 7.35 Burst i
'Y 30 1.25 7.35 7.35 Burst
34 1.25 7.35 7.35 Burst
38 1.25 7.35 7.35 Burst
42 1.25 7.35 7.35 Burst
48. 2.16 373 372 Burst
‘80 232 | 340 3.40 Burst
54 248 | 313 3.13 Burst
.58 .. 264 | 291 ! 290  Burst o
82, 279 271\ 271 | Burst R
-5 294 | 254 | 253
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Conner #2
Depth vs. Distance Down Culvert at 3.00 cfs

160
154~ - S— - -
7 Water Level
g 148+ ~ Critical Depth
'}E ST _ - .~ Normal Depth
2 : ——
i 142 . - : T / Headwater and
Tailwater
—  Pool Bottom
1361
7/ Culvert
130 | { I f -
-15 0 15 30 45 60 75
Distance (ft)
Figure 1. Water Surface Profile at 3 cfs
Conner #2
Depth vs. Distance Down Culvert at 57.00 cfs
160--
1541
/ Water Level
g “ Critical Depth
o s nuca P!
1481 -—— - -
S >
§ it - Normal Depth
[
w 142~ ~/ Headwater and
Tailwater
,,,,,, - Pool Bottom
136+
7/ Culvert
130 ‘ I 1 | % 1
-15 0 15 30 45 60 75
Distance (ft)

Figure 2. Water Surface Profile at 57 cfs
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Table 5. Culvert Rating Table.
Depth | V(oco) ‘| Depth.". | Juiet WS{.. . Depin
Max | TW :f
P (fus) Lo (/) -
5.78 294
1.13 294 |
4.66 2.94
5.38 2.94
5.78 2.94
6.29 2.94
6.73 2.94
7.10 2.94
7.42 2.94
7.70 2.94
7.96 2.94
8.12 2.94
8.35 2.94
8.55 2.94
8.75 2.94
8.93 2.94
9.10 2.94
9.21 2.94
9.37 2.94
9.52 2.94
9.66 2.94
9.80 2.94
9.93 2.94
1006 | 294
10.15 2.94
10.27 2.94
10.38 2.94
10.50 2.94
10.61 2.94
10.71 2.94
10.80 2.94

Q w‘; T

- .0.00°,
800
9.00
11.00
14.00 ..

17.00
20.00
23.00

~ 26.00
20,00

e
34.00
37.00
40.00
43.00
48.00
4800

" 51.00
54.00 -

" 57.00
60.00

' 63.00
€6.00°
68.00

"~ 71.00
74.00
77.00
80.00
83.00
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Attachment 6
Little Browns Creek Migration Barrier Removal Project
Plans
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NOTES: Litte A Topo Survey: 1

o10

1. Trees to be protected during construction are Foink Code
depicted by a & symbol. Bank slopes around
these trees shall be steepened to prevent
damage to the trees. Orange construction

Shot 10 new CP#S o the existing Station mat |
ty called outh side of oad on

SHEET

L A BONDNINI, DIRECTE

carl R
TRINITY COUNTY DEPARTMENT OF TRANSPORTATION

CRE10  Hwy side of Outle
Rourdy Road out of the e aation area
excavation aea

a4
4 S agned 1o be sEbk B

fencing shall be placed around these trees prior
to construction.
2. Constriction boulders shall be 1-2 ton and shall 0 :
be placed after each rock ribbon or as directed Hwy 3 S0Uh Intx with Roundy Road
by the engineer. power pole
3. Rockribbon boulders and streambed material in 2 CofOMWEOds Together ¢ oMErising 3 64° N
STA 13+00 to STA 13+25 excess of 8" shall be angular in shape. 1030 (iameter at breast neight)
1/4 Ton Rock Lined Riffle With 8% Channel Grade 4. Brushlayering and Live Fascines shall be 1031 12°dbh cattorwaod

Fill Voids With Engineered Filler Material installed by other parties. Bridge Contractor to 1032 3 CoMONWOodS together ¢ CmEnsing 3 67°
Conform with Existing Channel at STA 13425 excavate Fascine trenches and prepare slopes s L g
for Brushlayering. Bridge Contractor shall place 3 LT dth cottonmood
1 ton RSP between brush layer sections as 1034 1 7 aoh cottonwood
shown to an elevation 3 ft. higher than the 1035 h cononwood
channel thalwag and shall assist in covering 1036
Rock Ribbons brush with native material. Contractor to SETUP ON CP 7, B5 TO CP10 (EXSTNG
: coordinate work with second parties as stated in 1037 STATION
Section 10 of the Specifications. 1038 7 gt ccttorwood
Engineered Streambed Material 1039 * doh poncerDsa pine
@ Placed in Active Channel 40 T
Between Rock Ribbons 1041 2 alders comprising a 3' 4 @
1042 2 alders comprising a 4' T ozn
one alger at 1'9* doh (dd not enter in the oun
Edge of § 1043 ALDY the amensions)
Active Channel @ Brushlayering.and Live Fascine 14a 55 1
STA 11400 RT (0°'STA 11450 RT
- Daylight See Note 4

st

Line

BRIDGE PLAN AT LITTLE BROWNS CREEK
ON ROUNDY ROAD, COUNTY ROAD NO. 232

Constriction Boulders
See note 2.

TRINITY COUNTY ROAD DEPARTMENT

o
o
Sy
wlo
[Ol¥a}
Existing olg
Roughened Channel Section Shoulder o|o
DIl
5|i|E
18|38
HIAE
izla
Brushlayering and Live Fascine — % 2
STA 11+80 LT to STA 12440 LT Qlxax
See Note 4 g|@
&Y
32 ]
Rouy, E
M 45 |s
CONTROL POINT TABLE B |
POINT NUMBER | ELEVATION | DESCRIPTION | NORTHING EASTING E;‘;"‘j Road >
99.5300 CP10 98857.1735 10063.5060 § 8
1026 100.9610 cP5 9950.8548 9949.0001 d5|8
1027 98.9995 CP7| _ 10060.0554 9950.8956 HhiE
1028 100.3055 cP6 9908.6439 10267.4299 . B
1050 99.9305 CcP8 9968.5390 10003.8484 ~———— <
1053 88.7615 CP3 9885.0520 10071.4775 Bl .
See Note 4 —
]
=
2
/ o4
oz
GRAPHIC SCALE Excavate Trench for 8"-10" Dia Live Fascine. [a) 5
! B ? Live Fascine to be Installed by Others. wa
PLAN = o o o= w© i /% Coordinate with Bio-engineering Installation Contractor. a2
BRIDGE AND CREEK TOPO B e / B
SCALE: 1= 20° BRUSHLAYERING AND FASCINE A\ 4
( IN FEET ) NTS e o
1 inch = 20 ft.
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CREEK THALWAG PROFILE
BRIDGE AND CREEK TOPO
SCALE: 1"=20'

1/4 Ton RSP with Voids Filled i
Using Filler Material |

Engineered Streambed Material, Min. 2 FT
Thickness - See Specifications for Mixing Details

TYPICAL SECTION
CREEK THALWAG UNDER BRIDGE
SCALE: 1"=¢' \V
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Min. 24° T
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hickness
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Varies
E TABLE ETw ¢ crw [ Varies
LINE | LENGTH | BEARING _|START NORTHING| START EASTING [END NORTHING] END EASTING A 10 at Structure | 10° at Structure
L1 94.31] N72°2821'W| 9939.59 | 10177.88| 9967.99 10087.95 Widen to Existing Widen to Existing
[ 50.85] N79°5057'W | 9973.38 10066.08 | 998234 10016.04
2:1 Fill or Flatter
CURVE TABLE \( 2% 2% =%
CURVE | LENGTH | RADIUS | Defta  —
C1| 2263 17500 7°2236" 0.2' AC over
C2| 47.50] 105.00(25°56'20" .75' CL2 Base - -
ROADWAY TYPICAL SECTION N oc
NTS &
STA 1+90 TO STABB
STA EB TO STA 2+80
HE MK
g8 gl
B % b s
< <
Bl@ b
10 HE HEB NOTE
" 1. Construct shoulder at 5% grade from ETW to
© min 3' behind face of rail. See Standard Plan
- e o o A7TFA Detail A, A78A, A78B and A78C.
20
80
a§ = ] b= aQ ~ ag aQ 92 3
2 H EE g EH 3 i 3 i
1400 1460 2400 2+50 3+00
ROADWAY PROFILE
— ~ B \
NN i
\\ \ AN
Construct Below Grade Concrete Washout Facility ~~ \ L Jﬁ N )
Exact Location Shall be Verified in the Field Y N / g .
\ /7 40 Rithie Beaty 8 Y
el With Te]mnal sestor Coristruct Shoulder { ~
P ~.2 /B \/\ N \ See Note 1 — 8
~ ~ia /T~ 4 ) B &
Construct Shoulder [ ] 9 ic
See Note 1 ry Z ] . U #
= @P‘p'
= — @"5‘
4:,‘ . - 35'R Thrie Beam
8 T With Termmal Sectior
>
A
~ ®
_r
a
8
N\
\\
Construct Shoulder ~
See Note 1 / h
60’ Radius Thrie Beam Q 20 R Thrie Beam \
With Terminal Section "\ With Terminal Section \
g‘ \ \
~\ \_ Constiuct Shoulder \ \ \
c \ = See Note 1 N\ \ \
\ \ 7 N\ N \
GRAPHIC SCALE \ / N
o 10 20 40 80 : . :

ROADWAY PLAN

( IN FEET ) SCALE: 1"=20'

1inch = 20 It
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DETOUR LINE TABLE CONSTRUCTION AREA SIGNS
LINE LENGTH BEARING SIGN SIZE TION MOUNTED ON LOCATION ’ -
LS a2.11 N41°22'44"W C2 4% 26 2 ROAD CLOSED or Korail See Plan ¥ & 705
L6 48.11 N5 59243'1” C5 (L) %16 1 DETOUR (ARROW LT) barricade or K-rail See Plan . 3 o
L7 19.26 NSZS34G, CERY | #x 1% 1 DETOUR (ARROW RT) baricads of Keral See Plan : - = ‘QI\_ e
L3 L SoANg 2T c23 4 x4 1 ROAD WORK AHEAD 4" x 4" WOOD POST | Intersection with HW3 T s —j/— — - e e ’K e i
4" Min CL 2 AB
jalu] d i i
DETOUR CURVE TABLE NOTES ) A e etour Roa Mative Material
CURVE | LENGTH | RADIUS | Delta 1. In the event that flowing water is present, a coffer dam shall be built upstream of the determines material is suitable)
c3 4B.30 75.00 | 36°53'58" p . : N
ot ds2s| - 7500)3azar project and running water sh_z-:ll be pumped to a location do_wnstream_ of the project. DETOUR ROAD TYPICAL SECTION
2. Groundwater during excavation shall be pumped to a location that will allow the water to NOT TO SCALE
percolate into the soil before entering the stream. Contractor shall be required to
construct a settling basin of sufficient size to contain the groundwater. Pump outflow
shall not be allowed to re-enter the live channel.
Ja—
R freusniuittd
eariome
i
| s |
e
STA 2493
Install 24* Dia. CPP
(Type 5)
, AW Lol A o
™ —= S - — BT ""E{— = _-jif: S
"
ﬂ.a‘-ll'
T 3 iE fE T F 3 E #® #® H EH
= o - 3 -
DETOUR PROFILE
SCALE: 1"=20'
Type |ll Barricades (4)
or Type K Temparary Railing (20 LF)
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Legend

Indicates Bottom of Footing Elevation
Indicates Vertical Steel Pile
= Indicates New Construction

Indicates Existing Culverts to be Removed

B —  Existing Shoulder
Existing Edge of Road

77777777777 Abutment CL

-—-—— Roadway CL

HYDROLOGIC SUMMARY

Drainage Area 1.98 Sq. Miles

Design Base
Flood Flood

Frequency (Years) 50 100

Discharge (CFS) 600 743

Overtopping
Flood

500 +
2025
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FOUNDATION PLAN
SCALE: 1"

PILE DATA TABLE CONTROL POINT TABLE
Design | nominal Fesisance POINT NUMBER NORTHING EASTING

Location / Pile Type | Loading 1025 99571735 100635060

(Senice) | Compression 1026 99598548 9949.0091

Abut1/HP 10x57 |45Ton |90 Ton 1027 10060.0554 9950.8956

a2/ onsy o o 1028 9908.6439 10267.4299

- X on on 1050 9968.5390 10003.8484

Design tp elevation is controlled by the following ) o005 0520 TooTia77s
conditions: (1) Axial Compression

\

CONCRETE STRENGTH
AND TYPE LIMITS DIAGRAM

m Structural Concrete Bridge 3,500 PSI
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Abut 2

% 44 @ 18
/ EPOXY COAT
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EPOXY COAT

#4 BAR @ 187
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12" Cont 127
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See page 9 for additional |

LONGITUDINAL SECTION #8 bars @ 18"
NTS

BAR SPLICE LENGTH

Bar Size #4 #5 #6 #7 #8 #9 #10 #11
All bars, except top bars in . 1 _ _ i _ _
spons over 24 1-11 2'-4 2'-10 3'-3 3'-9 5'-8 6'—4 7'-1
Top bars in spans over 24’ 1-11" 2'-4" 2'-10" 4'-5 5'-0 6'-5" 8-1 10-0

REINFORCEMENT NOTES:

Splices in top main bars to be located near center of span.
Splices in bottom main bars to be located near bent.
Spacing of all transverse bars is measured along & roadway.
Skew 0° to 20" : Place all transverse bars parallel to bent.

BAR CHAIR DETAIL
NTS

RL A BONONINL, DIRECTOR
TRINITY COUNTY DEPARTNENT OF TRANSPORTATION

Distribution
Tronsverse
slab reinf.

Main slab reinf.

GENERAL NOTE
LOAD FACTOR DESIGN
BRIDGE DESIGN SPECIFICATIONS
(1983 AASHTO with Interims and Revisions by CALTRANS)
DEAD LOAD: Includes 35 psf for future wearing surface.

Skew over 20" : Place transverse slab bars perpendicular to LIVE LOADING: HS20—44 and dlternative and permit design load.
¢ bridge. REINFORCED CONCRETE: fy = 60,000 psi
fc = 3,250 psi
n =9
| See Sheet 9 671671676

’-*8”dw
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% Dia. Button head bolts with hex nuts and
cut washers. Bolts are to be installed as
shown so that the threaded end of the beits
and nuts are placed away from traffic side
of Rail.

( 8"x 6" x 22" wood black
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Thrie Beam Rail

Element

See Detail “x° j

RAIL POST SECTION
SCALE: 1"=1'

" x 16" A325 Threaded
reds with nuts (lot 4)

T x3@ x¥ Q
Stiffener each side |
Lock Washers, 4
Cut Washers, T&B

of web, Typ.

[1Between Bolts

Plate Washer
Of x 8" x 3§
(Tack weld nut to plats)

Lock Washers,
Cut Washers, T&B

DETAIL "X"
SCALE: 1"=1'

Plate Washers
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Bolt Dia. +i5"
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16 > x1
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Ta!'
= W E x 31 Steel Post
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.-"/

150 5
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Vertical Slotted Holes
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Flate Washer 5
See Detall X" —

i
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Plate Washer
O3 x 147x 8"

Fra v

RAIL POST ON WINGWALL
SECTION
SCALE:1"=1

NOTES

1. Rail mounts to block with bolts on approaching traffic side of

block and post web.

. Posts shall be vertical.

3. Anchor bolt nuts shall be wrench tight.

4, Distance from End of Wingwall to Uof first post attached to
bridge shall be no less than 9".

5. All rail shall be "Thrie Beam Bridge Rail" except the SRT on-
the northeast corner of the bridge. The length of the
transition section shall be included in the length for payment
for "Thrie Beam Bridge Rail"

4. For details not shown see Standard Plans A77A, AT7E,
ATTC, ATTD, ATTF, ATTL, AT8A, AT8B, A78D AND AT8E.

r
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I cope, typ / S—Tye
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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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Attachment 9
North Fork and South Fork Ryan Creek Fish Passage
Improvement Project Plans
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GALVANIZED STEEL STRUCTURAL PLATE PIPE ARCH (SSPPA) CULVERT

Material:

The galvanized steel structural plate structure shall consist of plates and appurtenant items as
shown on the plans and shall conform to the requirements of AASHTO M 167 / ASTM A 761. All
manufacturing processes including corrugating, punching, curving and galvanizing shall be
performed within the United States using raw materials made in the United States.

Assembly bolts and nuts shall be galvanized and meet the provisions of
ASTM A 449, Type 1,and ASTM A-563, Grade C, respectively.

Assembly:

The structure shall be assembled in accordance with the shop drawings provided

by the manufacturer and per the manufacturer's recommendations. Bolts shall be tightened using
an applied torque of between 100 and 300 ft.-Ibs.

Installation:

The structure shall be installed in accordance with the plans and specifications, the manufacturer's
recommendations, and the AASHTO Standard Specifications for Highway Bridges, Section 26
(Division I1).

REVISED BY
DATE REVISED

Culvert bedding:

The culvert bedding material shall be well graded granular material (3" minus river run). Material
shall be free of rock formations, protruding stones, and frozen matter that may cause unequal
settlement.

Backfill:

The structure shall be backfilled using clean well graded granular material that

meets the requirements of AASHTO M 145 for soil classification A-1, A-2 or A-3. Backfill must be
placed symmetrically on each side of the structure in 6 to 8 inch lifts. Each lift shall be compacted
to a minimum of 90 percent density per AASHTO T 99, unless otherwise noted.

During backfill, only small tracked vehicles (D-4 or smaller) shall be near the structure as fill
progresses above the crown and to the finished grade. The Contractor is cautioned that the
minimum cover may need to be increased to handle temporary construction vehicle loads (larger
than D-4).

CALCULATED—
DESIGNED BY
CHECKED BY

ROCK SPECIFICATION

All rock shall be of sound quality, free of cracks, of sufficient durability, and not contain swelling type
clay. All rock shall conform to CALTRANS Standard Specifications Section 72-2.02, Materials, for all
material qualities, such as but not limited to, durability, absorption, and apparent specific gravity

H (CALTRANS Standard Specifications, 2006).

5

=

S Rock band boulders:

z Rock band boulders shall be 2 ton class per Section 72-2.02 of CALTRANS Standard

2 Specifications.

o

§ Roughened channel mix:

% approximate

Percent by weight  Caltrans class median size

25% Backing #2(5 Ibf) 0.4 ft
50% facing (75 Ibf) 1.0 ft
25% Y2 ton 2.0 ft

Bedding and Interstitial fill:
Bedding stone and interstitial fill shall be 3" minus river run (unrefined alluvium), or approved equal.

Rock slope protection:

Rock slope protection shall be light class, per section 72-2.02 of CALTRANS Standard
Specifications.

ROCK PLACEMENT

1. No compacted soail fill should be allowed below roughened channel.

2. The objective of the rock placement is to create an interlocking matrix with each rock supported
at a minimum of three points of contact. No movement shall be detected when walked on by Project
Engineer.

DEPARTMENT OF TRANSPORTATION

3. Allinterstices to be filled with interstitial fill by water jetting and hand tools.

4. Rock band boulders, roughened channel mix, and rock slope protection shall be placed by
Method A placement per section 72-2.03 of CALTRANS Standard Specifications. Bedding stone
shall be placed by Method B placement.

5. Finished placement of roughened channel mix rock shall be well graded vertically and
horizontally among the stone classes in the material specification, with voids filled with interstitial fill.
Placement in 1-foot layers (as possible) with interstitial fill is recommended.

STATE OF CALIFORNIA
C& rans

GENERAL CONSTRUCTION NOTES

1. Compact fill in 8" lifts with 90% relative compaction, unless otherwise noted.

2. All rock slope protection on highway embankment shall have Mirafi 1100N non-woven filter fabric
installed between soil and rock. Alternate felt filter fabric may be approved by Project Engineer in
advance of construction. Woven Geotextiles are not recommended

3. Maximum cut and fill slopes to be 2:1 unless otherwise noted.

4. Begin constructing rock structures at bottom of slope to insure each rock is interlocked.

5. All disturbed soil area to be seeded and mulched with native seed mix.

6. All graded slopes shall be covered with coir erosion control blanket (North American Green
C125BN). Install seed prior to erosion control blanket. Blanket to be pinned w/ 12" or 18" soil pins 2' on
center with triangular spacing.

7. Contractor shall use temporary dewatering systems to control minor surface flow from ground water
seeps through work area. See Sheet WPC-1 and PCI Dewatering and Species Protection Plan
(January 2007).

8. Contractor shall install straw wattles slopes where vegetation has been removed or on temporary
access roads at the end of the job as needed. Contractor to coordinate with Project Engineer on
location of wattles.

9. Roadway embankement design to be prepared by others. Restore roadway to original grade.

ENVIRONMENTALLY SENSITIVE AREAS

1. This construction site is considered an environmentally sensitive area. The Contractor shall take all
precautions and utilize all measures necessary to protect the environmental integrity of the site and
comply with project permits, including but not limited to the protection of plant, animal, and aquatic life.
Construction shall follow recommendations in the PCI Dewatering and Species Protection Plan
(January 2007). The following are integral aspects of this construction project:

2. All vehicles and equipment on the site must not leak any type of hazardous materials such as oil,
hydraulic fluid, or fuel. Vehicles and equipment must be inspected and approved by Project Engineer
before use. Fueling shall take place outside of the riparian corridor.

3. Contractor shall have emergency spill clean up gear (spill containment and absorption materials) and
fire equipment available on site at all times. These items are to be reviewed by Project Engineer
before construction begins.

4. Access to the site must be reviewed with the Project Engineer. Exact location of access way,
number of trips planned, and type of vehicles used shall be submitted prior to construction start up &
approved by Project Engineer. Contractor shall be responsible for repairing, at his own cost above and
beyond the scope of work, any damage to property caused by access not approved by the Project
Engineer.

5. Trash, litter, construction debris, cigarette butts, etc., must be stored in designated area approved by
the Project Engineer or removed from the site at the end of each working day. Upon completion of
work, Contractor is responsible for removing all debris to the satisfaction of the Project Engineer.
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ROADWAY QUANTITIES (NOTE 1)

ITEM

CHANNEL EXCAVATION
ROADWAY EXCAVATION
ROADWAY FILL

TEMPORARY FILL FOR HIGHWAY BYPASS
TEMPORARY PAVING FOR BYPASS

ASSEMBLE AND INSTALL SSPPA PIPE ARCH
RESTORE PAVED ROAD BED

ROCK BAND BOULDERS

ROUGHENED CHANNEL MIX

3" MINUS RIVER RUN
ROCK SLOPE PROTECTION

UNITS

CY
CY
CcY

CY
SF

LF
SF
TONS
TONS

TONS
TONS

QUANTITY

500
2000
1600

2800
4800

95
2100
120
1000

200
50

REMARKS

NOTE 2

NOTES:

1. CONSTRUCTION QUANTITIES SHOWN ARE AN APPROXIMATION. IT IS THE
CONTRACTOR'S RESPONSIBLIITY TO DETERMINE PROPER EARTHWORK AND ROCK

QUANITIES.

2. ROADWAY DESIGN AND ESTIMATES TO BE COMPLETED BY OTHERS.
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. POST MILES SHEET | TOTAL
DEWATERING Dist | COUNTY ROUTE TOTAL PROJECT No. |SHEETS
TERIH \ 3’ HIGH
DEWATERING OF THE PPOJECT SITE WILL REQUIPE BYPASSING OF 1 MEN 101 52.36 8 11
SURFACE FLOWS OF THE CREEK AROUND THE CONSTRUCTION AREA 3/32” MESH SCREEN COFFERDAM %ﬁXFi%ig;;ERaﬁgLﬂNc
AND RETURNING SURFACE FLOWS TO THE HATURAL FLOW PATH FISH SCREEN /_SUPPORT OR BLADDER PREPARED FOR:
(PEWATERING) AFTER CONSTRUCTION SN SECURE PLASTIC SHEETING _ _ _ _
T /DISCHARGE PIPING FLOW > > STORAGE UNDER SANDBAG Five Counties Salmonid Conservation Program
THE CREEK’S SUMMEPTIME BASE FLOW IS EXPECTED TO BE 1.0 CUBIC VNN Trinity County Planning Department
FEET PER SECOMD (CFSY OR LESS DURING THE CONSTRUCTION 7/—(;— : Tafe North Fork Ryan Creek Fish Passage Study
PERIOD. ° . e
% ° PERFORATED CASING PROFILE
DEWATERING PLAN ol / - COFFERDAM RECOMMENDATIONS PREPARED BY:
THE CONTPACTOR WILL BE REQUIPED TO PREPAPE A DEWATEPING o OR BLADDER / DISCHARGE
PLAN FOR THE ENGINEER'S APPROVAL. THE ANTICIPATED o |, ~PUMP PIPE RN PRUNUSKE CHATHAM, INC.
DEWATERING PLAN WILL INCLUDE THE FOLLOWING ELEMENTS ° Ay 3/32" MESH o > !@,@ P.O. BOX 828
I INSTALL & COFFERDAM wITH GRAVITY-FED OR PUMPED PIPING 29 FI$H SCREEN— _ _ Pk
SR SCREEN N 12" wip A9 i >~sal/ OCCIDENTAL, CA 95465
2. REDUCE THE wATER LEVEL IN THE CONSTRUCTION AREA BELOW SUPPORT—\\\\F_ (707) 874-0100
EXCAVATION LEVELS, AND o
3. REWATEPING THE CONSTPUCTED CHANMEL. ~  EXISTING STREAM], —4 _— 7
SUMP PIT DETAIL — IOTH VARIES '
- | 8 THE FOLLOWING INFORMATION 1S PROVIDED TO ILLUSTRATE THE TS °
o | 0 DEWATERING CONCEPT PLAN. THE CONTPACTOR IS PESPONSIBLE FOP b
N SUBMITTING THE PROJECT DEWATERING PLAN FOR THE EHGINEER'S INTAKE COVERED
o | Y AND PROJECT BIOLOGIST'S APPROVAL. W/ B/32" FISH PROJECT ENGINEER DATE
% SCREENA REGISTERED CIVIL ENGINEER
TR = STEP I INSTALL FISH SCPEENS AT LIMITS OF AREA TO BE
¥ | < DEWATERED,
STEP 2 CONDUCT FISH PESCUE IN SEGMEMT OF CPEEK TO BE
DEWATERED USING CAPTURE SEINES AND TEMPOPAPY BLOCKING PLAN VIEW
SEINES. FISH WwILL BE RELOCATED TO AN APPROVED AREA PLANS APPROVAL DATE
UP Y / : C T
v STE o ot o7
v e R - S OFFICERS OR AGENTS SHALL NOT BE
PELOCATE FISH THAT APE PPESENT. RESPONSIBLE FOR THE ACCURACY OR
STERP 30 INSTALL BYPASS PIPING, COMPLETENESS OF ELECTRONIC COPIES OF THIS PLAN SHEET.
STEP 4: BUILD COFFERDAM USING A WATER BLADDEP OR SANDBAGS

(PEP PLAM AND DETAILD.
STEP 4 FOP PUMPED SYSTEMS, A SUMP MAY BE REQUIPED IF THE

COFFERDAM SITE DOES NOT NATURALLY PROVIDE ADEQUATE HEAD

FOR OPEPATING THE SUMP PUMP, ALLOWw TURBIDITY TO SETTLE

PPIOP TO PUMPING.

STEP 5¢ PROJECT BIOLOGIST WILL CONDUCT FISH RESCUE OMCE

DEWATERING OPERATIONS HAVE BEGUN.

STEP 6: PPOJECT BIOLOGIST WILL DICTATE INITIAL DEWATERING

RATE FOR SUCCESSFUL FISH RELOCATION

STEP 7: DEWATER SURFACE WATER AND GROUNDWATER,

STEP 8 INSTALL ONE OP MORE SUMP PITS IN THE CONSTRUCTION

APEA BY EXCAVATING A HOLE AMD INSTALLING A PERFORATED

CASING AMD SUMP PUMP,

STEP 9 LOCATE A FILTER TANK OR SEDIMENT SETTLING BASIN TO

SETTLE ANY TURBID WATER FROM SUMP PIT PUMPS, INSTALL SUMP

PUMP DISCHARGE PIPING BETWEEN SUMP PITS AND FILTEP TAMK OR TEMP. FISH SCREEN
SETTLING BASIN. THE FILTER TANV OR SETTLING BASIN SHALL

DISCHARGE CLEAN WATER TO THE DOWNSTPEAIM CHANNEL,

STEP 10: AFTER END OF ALL CONSTRUCTION REWATER CONSTRUCTED

CALCULATED—
DESIGNED BY
CHECKED BY

POTENTIAL TEMP. SEDIMENT

CHANNEL B/ GRADUALLY PEMUVING CUFFERDAM SO THAT FLOw o®

THROUGH THE CONSTRUCTED CHANNEL REACHES DOWNSTREAM AREAS STTER g e OR COFFER DAN

PPIOR TU THE REMUOVAL UF THE DISCHARGE PIPE IMLET FROM THE

CPEEK CHANNEL., V
5 J ‘
3 ‘
e
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e
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SECURE SEEDLING PROTECTOR

INSTALL 24" TALL, 4"t DIAMETER VEXAR PLANTING POCKET SPACE HOLDERS

. POST MILES SHEET | TOTAL
Dist | COUNTY ROUTE TOTAL PROJECT No. |SHEETS
1 MEN 101 52.95 10 11

PREPARED FOR:

Five Counties Salmonid Conservation Program
Trinity County Planning Department

WITH TWO 4 TALL BAMPOO

S =
STAKES WOVEN THROUEH MESH (RlelD PLASTIc MESH) SEEDLING PROTECTOR

[ INTO EROUND

INSTALL PLANT WITH ROOT CROWN AT R
[ MAX. ABOVE ERADE

2" — 4" COMPACTED BERM AROUND
WATERING PASIN

26" x 26" "VISPOR" WEED CONTROL FABRIC.
WEED MATS CAN BE SUBSITUTED FOR 4" OF
THE Muctt W/ DESIGNER'S APPROVAL

BEGIN PLANTINGS APPROX. | APOVE
Low FLOW WATER LINE

2" DIAMETER WATERING PASIN

4" APS PIPE, 18" LENGTHS, 15 0OcC,
TRIANGULAR SPACING FOR NATIVE
PLANTINGS (INSTALL DURING
REVETMENT CONSTRUCTION)

Ryan Creek Fish Passage Study

RECOMMENDATIONS PREPARED BY:

PRUNUSKE CHATHAM, INC.
%

P.O. BOX 828
OCCIDENTAL, CA 95465
(707) 874-0100

LF_z |

=T =TT

D& PLANTING HALE TO SAME
DEPTH AS ROOT MASS AND AT
LEAST TWICE AS WIDE

HAND TAMP PLANT AFTER REMOVING 4°
APS PLACE HODER

PALACE | MYCORRHIZAE PACKET
|/2 WAY UP PLANTING HOLE.
COVER WITH 501, FIRM IN
NATIVE PACKFILL ARCUND
ROOTPALL TO ERAVE

ANCHOR WITH 50d  NAIL AND
WASHER OR 4" STAPLE AT
CENTER AND EACH CORNER

HAND CHINKED 4"—|2" ROCK

DEEPOT PLANTINGS

INSTALLATION ON FLAT GROUND pY

CONTAINER - GROWN PLANTS PLANTING DETAIL

DEPARTMENT OF TRANSPORTATION

M~
(@)
(@]
N
S
Lo
WIDE. KEEP ROOTS STRAIGHT AND AVOID "J" ROOTING. BACKFILL WITH NATIVE MATERIAL TUBES EACH. ONE DRI WATER TUBE IS REQUIRED FOR SMALL SHRUBS AND VINES o
| HALF WAY UP THE ROOT BALL AND INSTALL THE SLOW RELEASE MYCORRHIZAE PACKET. INCLUDING BLACKBERRY, SNOWBERRY & GOOSEBERRY. DRI WATER TUBES TO BE = -
CONTINUE THE BACKFILL TO GRADE AND FIRM IN SOIL. ROOT CROWN SHOULD BE AT OR MONITORED AND FILLED DURING THE WATERING PERIOD. A
- 1/2" ABOVE GRADE BUT NOT BELOW GRADE. INSTALL INDIVIDUAL TREE PROTECTORS ON o !
= TREE SPECIES ONLY. INSTALL 3' X 3' WEED MAT (VISPORE OR EQUIVALENT) AROUND 5.0 MAINTENANCE OF REVEGETATION AREAS W 5
é TREE SPECIES AS SHOWN ON PLANTING SPECIFICATIONS. THE TYPICAL ESTABLISHMENT PERIOD FOR NATIVE PLANTINGS IS THREE YEARS UNLESS — -
S 3.2 WILLOW CUTTINGS HIGH MORTALITY REQUIRES A LONGER PERIOD. DURING THE ESTABLISHMENT PERIOD, So
L INSTALL CUTTINGS (LIVE STAKES OR SPRIGS) AS PER PLANTING DETAILS AND NOTES PLANTS SHALL BE WATERED, WEEDED, MONITORED, AND REPLACED AS NEEDED. Lg
= HEREIN. NO FERTILIZER IS PRESCRIBED FOR WILLOWS. HOWEVER, TREE PROTECTORS BROWSE PROTECTORS SHALL BE MAINTAINED, AND IF GOPHERS, GROUND SQUIRRELS, =g
cS ~h WILL BE REQUIRED IN WILLOW PLANTING AREAS. DEER, OR OTHER ANIMALS BECOME A PROBLEM, THESE ANIMALS MUST BE CONTROLLED. N th F k R k <=
© or or yan Cree SE
O n [ ] o
Recommended Planting Details | -
- PRELIMINARY 2|
= 5 S
xl O
5 ﬁ DATE « May o4, 1001 PP_2 ik
< O
_
O

REVEGETATION PROJECT. THE CONTRACTOR SHALL SECURE THE NECESSARY
CONTAINER-GROWN PLANTING MATERIALS SHOWN IN PLANT LIST SHEET 9. THE TABLE
SPECIFIES THE SPECIES AND SIZE OF PLANTS TO BE INSTALLED. TREEPOTS (T) ARE 14"
DEEP CONTAINERS THAT SUPPORT A 173-CU.IN. ROOT MASS. DEEPOTS (D) ARE 10" DEEP
CONTAINERS THAT SUPPORT A 40-CU.IN. ROOT MASS. ALL HERBACEOUS SPECIES SHALL
BE IN SUPERCELL-SIZED CONTAINERS OR 1 GALLON POTS. ALL PLANTS TO BE USED
MUST HAVE BEEN FOUND TO NOT SUPPORT BREEDING POPULATIONS OF THE
BLUE-GREEN SHARPSHOOTER.

1.2 ALL PLANT SOURCES TO BE FROM MENDOCINO COUNTY.

1.3 THE CONTRACTOR SHALL SUPPLY LOCAL WILLOW POLE CUTTINGS OBTAINED FROM
AREAS IDENTIFIED BY THE PROJECT DESIGNER. WILLOW CUTTINGS SHALL BE
APPROXIMATELY 1/2" TO 1-1/2" BOTTOM DIAMETER AND 4' TO 6' LONG. EACH CUTTING
WILL BE PLANTED WITH BUDS POINTED UP AND TWO-THIRDS OF THE CUTTING IN THE
SOIL.

2.0 SCHEDULE

PLANTING OF CONTAINER-GROWN SPECIES WILL OCCUR BETWEEN NOVEMBER 15TH AND
MARCH 15. THE IRRIGATION SYSTEM SHALL BE INSTALLED BEFORE OR CONCURRENT
WITH PLANTING. WILLOW STAKES SHALL BE CUT WITHIN 48 HOURS OF PLANT
INSTALLATION. WILLOW POLES SHALL BE KEPT MOIST AT ALL TIMES BY COVERING IN
WET BURLAP OR SUBMERGING IN WATER. ROOTED WILLOW POLES MAY BE SUBSTITUTED
FOR LIVE POLES.

3.0 INSTALLATION, FERTILIZATION, WEED MAT & BROWSE PROTECTION
3.1 CONTAINER GROWN TREES AND SHRUBS
PLANTING HOLES ARE TO BE NO DEEPER THAN THE ROOT BALL AND AT LEAST TWICE AS

4.0 IRRIGATION

4.1 A 3-YEAR, TEMPORARY DRIP IRRIGATION SYSTEM OR A DRI-WATER SYSTEM, OR
EQUIVALENT WILL BE INSTALLED FOR ALL TREE AND SHRUB SEEDLINGS. ONE TO TWO
GALLONS PER PLANT PER WATERING WILL LIKELY BE NECESSARY FOR PLANT SUCCESS.
4.2 CONTRACTOR SHALL SUBMIT A DRIP IRRIGATION PLAN THAT MEETS THE WATERING
REQUIREMENTS DETAILED IN THESE NOTES TO THE PROJECT DESIGNER AND
LANDOWNER FOR APPROVAL PRIOR TO INSTALLATION.

4.3 IRRIGATION WILL BEGIN IMMEDIATELY FOLLOWING INSTALLATION AND BE TURNED
OFF DURING THE RAINY SEASON.

4.4 TYPICALLY PLANTS ARE WATERED ONCE OR TWICE PER WEEK DURING THE 3-YEAR
ESTABLISHMENT PERIOD. WATER AMOUNT SHOULD BE ADJUSTED ACCORDING TO PLANT
AND SOIL REQUIREMENTS. THE TOP 1/2" OF SOIL SHOULD BE DRY AFTER TWO DAYS TO
AVOID FUNGUS GROWTH.

4.5 WATERING PERIOD WILL BE APRIL 1 THROUGH OCTOBER 31.

4.6 ADDITIONAL WATERING WILL BE REQUIRED IF LESS THAN 0.5" OF PRECIPITATION
FALLS DURING ANY 6-WEEK PERIOD FROM DECEMBER THROUGH FEBRUARY.

4.7 INDIVIDUALLY PLANTED WILLOW POLES AND STAKES WILL RECEIVE AT LEAST 2
GALLONS EACH WATERING DAY.

4.8 WILLOW WALL AND WILLOW STAKES WILL RECEIVE MINIMUM WATER SOAKING OF 1"
PER WEEK

4.9 WHERE DRIP IRRIGATION IS USED, WATER WILL BE APPLIED WITH A ONE OR TWO
-GALLON PER HOUR (GPH) EMITTER AT EACH PLANT, EXCEPT FOR 5-GALLON AND LARGER
PLANTS THAT WILL HAVE TWO EVENLY SPACED EMITTERS FOR EACH TREE AND ONE FOR
EACH SHRUB. EMITTERS WILL BE LOCATED HALFWAY BETWEEN THE TRUNK AND THE
EDGE OF THE PLANTING HOLE TO PREVENT FUNGAL INFECTION AT THE BASE OF THE
TRUNK. OVER-WATERING OAKS IN THE LATE SUMMER CAN CAUSE ROOT ROT AS WELL AS
ATTRACT GOPHERS AND OTHER ANIMALS.

4.10 WHERE DRI WATER IS USED ALL TREES AND SHRUBS WILL RECIEVE TWO DRI WATER

SECURE SEEDLING PROTECTOR INSTALL 24" TALL,
WITH TWO 4 TALL PAMBPOO 4" DIAMETER RIGID DIAMOND
STAKES WOVEN THROUGH MESH MESH PLASTIC SEEDLING
2" DIAMETER WATERING BASIN PROTECTAR [' INTO GRAND
INSTALL PLANT WITH ROOT
N CROWN AT OR |' MAX. APOVE
T ERADE
. -
o | o 2" — & COMPACTED BERM ON
= DOWNHILL SIDE OF PLANT
- L
% o
= DI& PLANTING HOLE TO SAME 26" x %" VISPOR" WEED
o < DEPTH AS ROOT MASS AND AT CONTRAL FAPRIC
S LEAST TWICE AS WIDE
ERADE
PLACE | MYCORRHIZAE PACKET T
|/2 WAY UP PLANTING HOLE. =
COVER WITH SOL. FIRM IN ANCHOR WITH 50d  NAIL AND
NATIVE BACKFILL AROUND WASHER OR 4" STAPLE AT
ROOTBALL TO GRADE CENTER AND EACH CORNER
INSTALLATION ON HILL SLOPE
/O
=/ NTS
> >
S m| m
}7
(R ()
j[ L L
) e e
OO0 | ©
il
L
O | ©
A
[
[
=
(@)
e
[
(@)
=
8
= PLANT MATERIAL, INSTALLATION, MAINTENANCE AND ESTABLISHMENT CRITERIA
s
[
o 1.0 PLANT MATERIALS
2 1.1 USING GOOD QUALITY PLANT MATERIALS IS CRITICAL TO A SUCCESSFUL

NOTE: PLANT INSTALLATION TC BE DONE

REVEGETATION CONTRACTOR

CONTAINER PLANT JOINT PLANTING DETAIL

5.1 WATERING

ALL TREE AND SHRUB SEEDLINGS WILL BE WATERED-IN IMMEDIATELY FOLLOWING
PLANTING UNLESS RAIN IS FORECAST WITHIN 24 HOURS. WATERING AND WEEDING OF
TREE PLANTING SITES WILL BEGIN, AS NEEDED, IN THE SPRING FOLLOWING PLANTING
AND CONTINUE UNTIL THE ONSET OF THE FOLLOWING RAINY SEASON.

THE MAINTENANCE CREW WILL MONITOR THE WATER NEEDS OF INSTALLED PLANTS.
THIS MAY INCLUDE WEEKLY OR BIWEEKLY VISITS DURING DRY, HOT WEATHER IN THE
FIRST YEAR, AND THEREAFTER QUARTERLY OR AS NEEDED. PHASING OUT IRRIGATION
BY THE END OF THE THIRD YEAR OF MAINTENANCE WILL ENHANCE LONG-TERM SURVIVAL
OF PLANTED NATIVE TREES AND SHRUBS BY ENCOURAGING THEM TO DEVELOP DEEPER
AND DENSER ROOT SYSTEMS.

5.2 WEEDING

DURING THE 3-YEAR ESTABLISHMENT PERIOD, THE MAINTENANCE CREW SHALL KEEP
THE AREA WITHIN THE 3' X 3' PLANTING SPOT WEED FREE. WEEDING WILL BE REQUIRED
APPROXIMATELY THREE TIMES EACH YEAR IN APRIL, MAY, AND JUNE. INVASIVE WEED
SPECIES SHALL BE PULLED BY HAND, BAGGED, AND DISPOSED OF AT AN ACCEPTABLE
OFF-SITE LOCATION (SUCH AS THE COUNTY DUMP).

TREE

TREE TO BE PLANTED
18" ABOVE THALWEG

NOTES:

1. INSTALL ALDER IN PLANTING POCKETS
AT LOCATIONS SHOWN ON PLAN, CREATE
PLANTING POCKET AT TIME OF ROCK
PLACEMENT TO ACCOMMODATE 15 GALLON
POT.

2. PLACE ROOT CROWN OF ALDER
APPROX. AT GRADE OF INTRESTICAL FILL.

5. CAP ALDER PLANTING POCKET WITH
HAND PLACED COBBLE

ALDER PLANTING POCKET DETAIL (TYP)
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Dist | COUNTY ROUTE TOPTOASJ P%‘CL)EESCT SHNE(ET STHOETEATLS
STATIONARY MOUNTED CONSTRUCTION AREA SIGNS 1 MEN 101 52.36 11 11

PREPARED FOR:
SIGN SIGN CODE SIGN MESSAGE PANEL SIZE NUMBER OF POSTS AND SIZE NUMBER OF SIGNS Five Counties Salmonid Conservation Program
A W20-1 ROAD WORK AHEAD TBD TBD TBD L .
B G20-2 END ROAD WORK TBD TBD TBD Trinity County Planning Department
C SP-1 HIGHWAY CONSTRUCTION (SP-1) TBD TBD TBD North Fork Ryan Creek Fish Passage Study
RECOMMENDATIONS PREPARED BY:
PRUNUSKE CHATHAM, INC.
10 BE SUPPLEMENTED BY STANDARD PLANS DATED MAY 2006 P.O. BOX 828
EXACT LOCATION TO BE DETERMINED (TBD) BY THE ENGINEER OCCIDENTAL, CA 95465
(707) 874-0100
@)
n | o
= Q
@ & PROJECT ENGINEER DATE f%
E E REGISTERED CIVIL ENGINEER o
g <C
-
1'—47 2'—8%?7 7 2 =17
59" 397 —See Detail A—1 37 49" CHANS APPROVAL DATE
— = ~ . —= = - IHE STATE OF CALIFORNIA OR /75
/ —See Detail B—1 OFFICERS OR AGENTS SHALL NOT BE
I—OCATION OF CONSTRUCT'ON RESFONSIBLE FOR THE ACCURACY ORF
COMPLETENESS OF FLECTRON/C COFIES OF THIS FLAN SHEET.
MEN 101 PM 52.36
o
To Route 162 | )
~ 6 miles Your Tax Dollars e
\\ L 'gn veridy Pantone #299 Blue -
\ VAT ?/%//’%%/ — A —See Note O - - |
SE > \“\ - %/ ! %’/%ﬂg% " antone # reen * F Highway Blue “
%@ o @ = | Note 1 - — W ii
D f \ g . Y
;8 jij @’/ 0 :0. N ir“”ﬂ S O & —
L] /i o ) N
58| © ~ HIGHWAY CONSTRUCTION | "NJ ” J
)/ & YEAR OF COMPLETION: 2008 - % N
J) S ) b
A FEDERAL HIGHWAY TRUST FUND - — SETAIL A1 YETAI B
ccess and STATE HIGHWAY FUNDS = N -
o / Staging Area N (See Note 3)
(| / O . \
- K for NF site Ak
O Ryan Creek / < ©
See
O R . ~ See
% Yan G(ee\k Detail D—1 Note
>
r
L
al
>
%!
NOTES:
— 1. The sign messages shown for type of project
O and fund types are examples only. See the
|<_E 1719 Special Provisions for the applicable type of
— = - 5 project and fund type messages to be used.
o | | “
8 . . ydl ‘\;\\of Ragg, 2. Except as otherwise shown, the legend of
%) Blue Triscallion — 5’3‘% ‘ sign shall be black on a white background
é White Background - %G 2 % (non—reflective). § §
— %, ‘\c‘f — 5. The border of the signs and details B—1
L Black Lettering —— %574750; N - shall be blue (non—reflective).
-
4. The diamond in details "C—1"shall
E N DETAIL D1 be blue for the background of message,
= (See Note 6) " SLOW FOR THE CONE ZONE”, and white background
|D_£ for the orange cones. The color and type of %
<< . 497 font for the "SLOW FOR THE CONE ZONE™ message N
0] S shall be: "SLOW” white D; "FOR THE” white D; "CONE” =
e s 87" ) 27" orange Arial font; "ZONE” white Arial font. >
S N ~ 29" 87”7 29" O. Year of completion of project construction iﬁ
S . : shown on the overlay is an example only. TN
<C X 217 See the Special Provisions. ale
= = — = . . . =
§ g APPROXIMATE SCALE 17 = 200’ To Willits DETAIL C— 0. LT)rsueStvthSEd.the Project involves Federal Highway g%
p— H AR
- ﬁ ~ 4 miles (See Note 4) -l
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S . . o |
— o &
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“ LICENSE AS SPECIFIED IN THE "NOTICE TO CONTRACTORS.” CS—1 Z O
-1 O
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SHEET SHEET

INDEX OF PLANS

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPOR

'TATION

: POST MILES SHEET | TOTAL
Dist COUNTY ROUTE TOTAL PROJECT No. |SHEETS
O] MEN 107 5/.75 1 /

PREPARED FOR:
Five Counties Salmonid Conservation Program

NO. D DESCRIPTION Trinity County Planning Department
1 Title Sheet South Fork Ryan Creek Fish Passage Study
2 L—1 Layout, Staging and Access Plan PRO\JECT PLANS FOR CONSTRUCTION ON i ety g
3 P—1 Plan and Profile N
Lo e STATE HIGHWAY 101 R G
5 C-2 Layout, Concrete Paving & Headwall Details OCCIDENTAL. CA 95465
6 C=3 Baffle Details (707)874-,0100
/ WPC—1 Temporory WClter PO”UtiOn Contr0| and Dewotering IN MENDOCINO COUNTY
NEAR WILLITS AT /
PROJECT ENGINEER DATE &
SOUTH FORK OF RYAN CREEK REGISTERED CIVIL ENGINEER A
PLANS APPROVAL DATE
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STAGING

STAGING AND ACCESS PLAN NOTES

TRAFFIC CONTROL:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL TRAFFIC CONTROL MEASURES, INCLUDING
FLAGGERS AND CONSTRUCTION SIGNAGE AS REQUIRED BY CALTRANS STANDARD SPECIFICATIONS TO
ENSURE TRAFFIC SAFETY ON HWY 101.

ACCESS:

1. ACCESS TO THE UPSTREAM AND DOWNSTREAM CONSTRUCTION AREAS ARE VIA PRIVATE
DRIVEWAYS.

2. CONTRACTOR SHALL PROTECT THE PRIVATE DRIVEWAYS FROM DAMAGE. CONTRACTOR SHALL
RESTORE DRIVEWAYS TO ORIGINAL CONDITION AND MAKE ALL REPAIRS TO CORRECT DAMAGE AT
THEIR OWN EXPENSE.

3. CONTRACTOR SHALL IMPROVE ACCESS RAMPS BETWEEN PRIVATE DRIVEWAYS AND CONSTRUCTION
AREAS AND RESTORE TO ORIGINAL CONDITION AT END OF CONSTRUCTION.

LIMITS OF WORK:
1. CONSTRUCTION EQUIPMENT WILL BE ALLOWED TO BE OPERATED WITHIN THE CREEK INSIDE THE
LIMITS OF WORK AS SHOWN.

STAGING AREAS:
1. CONTRACTOR SHALL STAKE OUT STAGING AREAS FOR ENGINEER'S APPROVAL PRIOR TO MOVING
MATERIALS OR STORING EQUIPMENT ONSITE.

TREE REMOVAL:
1. CONTRACTOR SHALL MARK ALL PROPOSED TREES TO BE REMOVED FOR ACCESS AND STAGING
PURPOSES. THE ENGINEER SHALL APPROVE ALL TREES TO BE REMOVED.

PROTECTION:

1. CONTRACTOR SHALL USE PROTECTIVE FENCING TO FENCE OFF AREAS TO BE PROTECTED FROM
DAMAGE INCLUDING THE CREEK BEYOND CONSTRUCTION AREA, EXISTING RIPARIAN VEGETATION, AND
OTHER AREAS DESIGNATED BY THE ENGINEER.

2. CONTRACTOR IS RESPONSIBLE FOR PROTECTING THE CREEK OUTSIDE OF THE CONSTRUCTION
AREA FROM DAMAGE INCLUDING TURBIDITY, DEBRIS, COMPACTION, OR OTHER DISTURBANCES.

3. CONTRACTOR SHALL USE FENCING OR OTHER APPROVED MEASURES TO PROTECT ALL TREES TO
REMAIN FROM DAMAGE INCLUDING ROOT COMPACTION, BREAKAGE OF LIMBS, AND BARK ABRASION.

RESTORATION:
1. CONTRACTOR SHALL RESTORE CREEKBED PER SECTION DETAILS, SHEET S-1.
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DEWATERING

DEWATERING OF THE PROJECT SITE WILL REQUIRE BYPASSING OF
SURFACE FLOWS OF THE CREEK AROUND THE CONSTRUCTION AREA
AND RETURNING SURFACE FLOWS TO THE NATURAL FLOW PATH

(REWATERING) AFTER CONSTRUCTION.

SITE CONDITIONS
THE CREEK’S SUMMERTIME BASE FLOW IS EXPECTED TO BE 1.0

CUBIC FEET PER SECOND (CFS) OR LESS DURING THE CONSTRUCTION
PERIOD.

DEWATERING PLAN

THE CONTRACTOR WILL BE REQUIRED TO PREPARE A DEWATERING
PLAN FOR THE ENGINEER'S APPROVAL. THE ANTICIPATED
DEWATERING PLAN WILL INCLUDE THE FOLLOWING ELEMENTS:

1. INSTALL A COFFERDAM WITH GRAVITY—FED OR PUMPED PIPING
SYSTEM,

2. REDUCE THE WATER LEVEL IN THE CONSTRUCTION AREA BELOW
EXCAVATION LEVELS, AND

3. REWATERING THE CONSTRUCTED CHANNEL.

THE FOLLOWING INFORMATION IS PROVIDED TO ILLUSTRATE THE
DEWATERING CONCEPT PLAN. THE CONTRACTOR IS RESPONSIBLE
FOR SUBMITTING THE PROJECT DEWATERING PLAN FOR THE

ENGINEER’S AND PROJECT BIOLOGIST'S APPROVAL.

STEP 1: INSTALL FISH SCREENS AT LIMITS OF AREA TO BE
DEWATERED.

STEP 2: CONDUCT FISH RESCUE IN SEGMENT OF CREEK TO BE
DEWATERED USING CAPTURE SEINES AND TEMPORARY BLOCKING
SEINES. FISH WILL BE RELOCATED TO AN APPROVED AREA
UPSTREAM OF THE COFFERDAM SITE. NOTE: PROJECT BIOLOGIST
WILL BE PRESENT PRIOR TO PLACEMENT OF COFFERDAM TO
RELOCATE FISH THAT ARE PRESENT.

STEP 3: INSTALL BYPASS PIPING.

STEP 4: BUILD COFFERDAM USING A WATER BLADDER OR
SANDBAGS (PER PLAN AND DETAIL).

STEP 4: FOR PUMPED SYSTEMS, A SUMP MAY BE REQUIRED IF THE
COFFERDAM SITE DOES NOT NATURALLY PROVIDE ADEQUATE HEAD
FOR OPERATING THE SUMP PUMP. ALLOW TURBIDITY TO SETTLE
PRIOR TO PUMPING.

STEP 56: PROJECT BIOLOGIST WILL CONDUCT FISH RESCUE ONCE
DEWATERING OPERATIONS HAVE BEGUN.

STEP 6: PROJECT BIOLOGIST WILL DICTATE INITIAL DEWATERING
RATE FOR SUCCESSFUL FISH RELOCATION.

STEP 7: DEWATER SURFACE WATER AND GROUNDWATER.

STEP 8: INSTALL ONE OR MORE SUMP PITS IN THE CONSTRUCTION
AREA BY EXCAVATING A HOLE AND INSTALLING A PERFORATED
CASING AND SUMP PUMP.

STEP 9: LOCATE A FILTER TANK OR SEDIMENT SETTLING BASIN TO
SETTLE ANY TURBID WATER FROM SUMP PIT PUMPS. INSTALL SUMP
PUMP DISCHARGE PIPING BETWEEN SUMP PITS AND FILTER TANK OR
SETTLING BASIN. THE FILTER TANK OR SETTLING BASIN SHALL
DISCHARGE CLEAN WATER TO THE DOWNSTREAM CHANNEL.

STEP 10: AFTER END OF ALL CONSTRUCTION REWATER
CONSTRUCTED CHANNEL BY GRADUALLY REMOVING COFFERDAM SO
THAT FLOW THROUGH THE CONSTRUCTED CHANNEL REACHES
DOWNSTREAM AREAS PRIOR TO THE REMOVAL OF THE DISCHARGE
PIPE INLET FROM THE CREEK CHANNEL.
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