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1.

City of Fortuna

Project Information

Project Title

Lead Agency Name &
Address

Contact Person

Project Location

Project Assessor’s Parcel
Numbers (APN)

General Plan Land Use
Designation

Zoning

Description of Project

City of Fortuna, Rohner Creek Flood Control, Habitat
and Seismic Improvements Project

City of Fortuna
621 11th Street
Fortuna, CA 95540

Mr. Regan M. Candelario, City Manager
Phone number: (707) 725-1409
Email: rc@ci.fortuna.ca.us

The project is located within the incorporated City limits
of the City of Fortuna within the Rohner Creek
watershed, in Humboldt County, California. The project
reach encompasses approximately 5,300 feet of the
Rohner Creek channel and 2,300 feet of the Hillside
Creek channel as well as portions of the Rohner Creek
floodplain. The overall project watershed area at Rohner
Creek’s confluence with Strongs Creek is approximately
4.52 square miles and ranges in elevation from 25 feet
to 1,600 feet (NAVD88).

Multiple APN’s within the City limits of the City of
Fortuna.

Parks, Greenways & Recreation, Central Business
District, Residential High, Residential Low, Corridor
Mixed Use, Commercial, Residential Medium,
Residential Very Low

Public Facility, Retail Commercial, Residential
Multifamily, Commercial Thoroughfare, Residential
Single Family, Residential Multifamily

The project consists of in-stream channel improvements
to Rohner Creek and Hillside Creek, the replacement of
five bridges, a Rohner Creek floodplain swale and
channel improvements through existing undeveloped
agricultural pastures, and retrofitting of the 12" Street
culvert. In-stream improvements would achieve a 10-
year flood capacity for Rohner Creek and 100-year flood
capacity for Hillside Creek and the Rohner Creek
floodplain swale.
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1.1 CEQA Requirements

This project is subject to the requirements of the California Environmental Quality Act
(CEQA). The CEQA Lead Agency is the City of Fortuna. The purpose of this Initial Study
is:

1. to provide a basis for deciding whether to prepare an Environmental Impact
Report, a Mitigated Negative Declaration or a Negative Declaration;

2. to disclose potential project environmental impacts; and

3. to inform the CEQA Lead Agency, responsible agencies, trustee agencies, and the
public of the project and potential environmental impacts.

This Initial Study has been prepared to satisfy the requirements of the CEQA, (Public
Resources Code (PRC), Div. 13, Sec 21000-21177), and the State CEQA Guidelines
(California Code of Regulations, Title 14, Sec 15000-15387).

1.2 Background

The City of Fortuna (City) has experienced significant flooding in the past from overtopping
of Rohner Creek during moderate rainfall events along the reach between the Main Street
crossing and South 15th Street. Through the years, development has encroached on the
channel throughout much of this reach. Vegetation in Rohner Creek is heavily overgrown,
restricting flow and creating debris jams. Flows in excess of the two-year storm event
routinely overtop the existing banks.

In response to the ongoing flooding, the City is undertaking the Rohner Creek Flood
Control, Seismic and Habitat Improvements Project (project) to reduce flooding,
incorporate seismic upgrades and improve habitat along the target reach of Rohner Creek
(project reach). The project is consistent with the Storm Drain Master Plans that were
developed for the City in 1982 (Winzler & Kelly 1982) and again in 2005 (Winzler & Kelly
2005). Both plans identified the project reach as being limited in capacity to convey
floodwater and recognized that the properties adjoining Stillman Way, Ash Street and
Fortuna Boulevard frequently flood. In January of 2012, the City was awarded a
Proposition 1E Stormwater Flood Management Grant through the Department of Water
Resources (DWR) for design, construction and other related project costs.

The project area is located within the Federal Emergency Management Agency (FEMA)
floodplain and the incorporated limits of the City of Fortuna, on the east side of Highway
101 in Humboldt County, California (Figure 1). The City is located in rural northern
California, approximately 18 miles (highway) south of the county seat of Eureka and 255
miles (highway) north of San Francisco. The community has a population of approximately
11,885 people (California Department of Finance 2013).

The long term goal of the City is to reduce flooding associated with the 100-year storm
event. An alternatives analysis was conducted by GHD in 2013 to assist the City in
selecting the best apparent flood reduction alternative. The City Council selected a phased
project approach consisting of three phases.
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The Core Project (Phase 1) is designed to convey the 10-year storm event. These
improvements consist of modification, widening, and bank stabilization of Rohner Creek’s
most constrained areas. Proposed improvements include bridge replacements, stream
bank stabilization, channel widening and habitat enhancements. To control high flows
associated with a 100-year storm event, a floodplain swale in the vicinity of Alder Drive and
improvements to the drainage ditches adjacent to the high school will be constructed.

Phase 2, designed to improve capacity on Rohner Creek up to the 100-year storm event,
consists of an expanded floodplain swale and widening of the channel between Randolph
Way and 12th Street. Phase 3 consists of channel widening and culvert replacements
along Hillside Creek to improve capacity up to the 100-year storm event. Proposed
improvements include replacing the culvert under Fortuna Boulevard. Additional flood
protection from the Eel River and fish passage improvements can be constructed in Phase
4. Phase 4 includes a flood wall or berm, flap gates on the existing drainage outlets and
improvements to the 12th Street crossing to improve fish passage for salmonids.

1.3  Environmental Setting and Existing Conditions

The project area is within Sections 2 and 35, Township 2 North and 3 North, Range 1
West, Humboldt Meridian within the USGS 7.5’ Fortuna topographic quadrangle map at
approximately 25 feet above sea level to 80 feet above sea level (Figure 1). Primary
access to the project area is from 12" Street on the west, Main Street on the north, North
Fortuna Boulevard on the east. Secondary access would be from streets such as Beech
Street, Alder Drive, Meadowbrook Lane, Sunnybrook Drive, Randolph Way, Smith Lane
and South 15" Street.

The project area is within the Rohner Creek watershed. The project reach encompasses
approximately 5,300 feet of the Rohner Creek channel and 2,300 feet of the Hillside Creek
channel as well as portions of the Rohner Creek floodplain. The overall watershed area at
Rohner Creek’s confluence with Strongs Creek is approximately 4.5 square miles and
ranges in elevation from 25-feet to 1,600-feet (NAVD88). This area includes Hillside Creek,
the largest tributary to Rohner Creek.

The upper portion of the watershed, north of the project area, is predominately comprised
of second and third-growth redwood forest, whereas the mid-portion consists of rural
residential areas. The lower portion of the watershed is comprised of a mix of residential,
commercial, and industrial land uses. Development has encroached on the channels
throughout much of the project reach. Vegetation is heavily overgrown and debris jams are
common within the channel.

1.4  Project Description
1.4.1 Project Objectives

Objectives of the project include:

e Reduce flood frequency and duration of Rohner Creek and Hillside Creek;
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e Provide a minimum 10-year storm event conveyance in Rohner Creek between
Main Street and 12" Street crossings;

e Design and construct as funding becomes available future phases that reduce
flooding up to the 100-year storm event;

e Implement seismic improvements through new infrastructure and retrofits; and

e Integrate, where practical, stream habitat enhancements that improve salmonid
access, habitat and stream function.

1.4.2 Project Design Development

The design is based on the results of studies prepared for the project including the
hydrologic and hydraulic models, geomorphic and geotechnical analyses, and a fish
passage assessment. Those studies are summarized below.

1.4.3 Hydrologic and Hydraulic Analysis

As part of previous study phases, Version 3.3 of the U.S. Army Corps of Engineers
(USACE) Hydrologic Engineering Center’s Hydrologic Modeling System software (HEC-
HMS) was utilized to compute peak flows at specific locations within the Rohner Creek
watershed. HEC-HMS simulates precipitation-runoff and routing processes and allows the
generation of storm hydrographs; hydrographs representing the 10-year and 100-year
flows for use in the hydraulic and geomorphic analysis. A hydraulic model was also
developed using the USACE HEC-RAS modeling software. The HEC-RAS model utilized
photogrammetric survey information supplemented with surveyed cross-section data to
develop an Existing Condition Model (ECM) between Main Street and 12th Street.

During the development of the ECM, it was recognized that the conversion of the HEC-
RAS ECM from a 1-dimensional (1-D) to a 2-dimensional (2-D) model would be
advantageous to better understand lateral floodplain flow, storage, attenuation and to
facilitate the potential re-mapping of the FEMA designated floodplain. Use of a
hydrodynamic 2-dimensional MIKE software developed by Danish Hydraulic Institute (DHI)
was selected to finalize the hydraulic analysis of existing conditions and assess project
alternatives.

From November 2009 through April 2011, Graham Mathews & Associates (GMA) installed
and continuously operated an instantaneous stream flow monitoring gage station in
Rohner Creek at Stillman Way immediately upstream from the Ash Creek bridge crossing.
Additionally, GMA installed three staff plates equipped with crest gages at two other
locations between Main Street and the Ash Street bridge. The purpose of the monitoring
was to utilize the stream flow data to calibrate the models. As part of the calibration
process, precipitation data from the City of Fortuna maintained rain gauge located on
Tami Drive approximately 4,000 feet north of the Rohnerville Airport, roughly halfway
between the airport and Redwood Memorial Hospital (Lat: 40.56661, Long: -124.12833)
was utilized. The measured stream flow data and precipitation data was utilized to calibrate
the models.
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MIKE 11 (M11) is an implicit, finite difference model developed by DHI Water and
Environment used for modeling networks of one-dimensional channels with respect to both
hydrodynamics and water quality transport. The basic hydrodynamic (HD) model within
M11 was utilized for simulating Rohner Creek hydraulics. The HD model allows for
calculation of water level, velocity, and discharge throughout the model domain over the
simulation period.

MIKE 21 (M21) is a 2-Dimensional (2-D), unsteady hydrodynamic model capable of
simulating complex floodplain and street flooding. The M11 model, described above,
simulates only the active channel portion of Rohner Creek. The M21 model routes flow 2-D
once flows from the M11 model exceed the active channel carrying capacity. The two
models are dynamically coupled at the banks of the channel through lateral weir
connections.

MIKE FLOOD (MF) represents the model developed by dynamically coupling the M11 1-D
channel hydraulics and the M21 2-D floodplain hydraulics. The ability to accurately
simulate these dynamics ultimately allows for accurate prediction of baseline conditions
and the ability to better determine the benefit from flood reduction alternatives.

In comparison of the M21 2-D inundation results to the FEMA Flood Insurance Rate Map
(FIRM) panel (0060063 0001B) there are differences in the depth and extent of the 100-
year base flood and therefore the Letter of Map Revision (LOMR) process has been
initiated so that FEMA may determine whether the FIRM panel encompassing the project
area should be revised. Based on discussions with FEMA, the City will be providing the
M21 2-D model to FEMA so that it may assist FEMA in their development of the new
Digital Flood Insurance Rate Maps (DFIRM) in lieu of the LOMR being issued.

Further FEMA coordination will be pursued during subsequent phases of work if a
Conditional Letter of Map Revision (CLOMR) from FEMA is required. The CLOMR process
is initiated if the post-project conditions will result in a modification to the FEMA Base Flood
Elevations. A CLOMR is not anticipated to be required.

The LOMR process may be initiated again after the completion of the entire project or any
phase of the project to revise the FIRM panel encompassing the project. A post project
LOMR will revise the flood risk and requirement boundaries associated with the National
Flood Insurance Program (NFIP).

1.4.4 FEMA Flood Zone Mapping

The November 3, 1981 Flood Insurance Study (FIS) prepared by FEMA presented the
hydrologic and hydraulic engineering methods used in developing the FIRM within the City
of Fortuna corporate limits (FEMA Community-Panel Number 060063 0001 B, effective
date: May 3, 1982). The updated hydrologic and hydraulic model developed for the project
suggests that the FIRM panel for the project area does not accurately depict the existing
conditions 100-year floodplain boundaries and depths.

The City currently participates in the FEMA administered NFIP; as do approximately 98
percent of the communities in California. Flood insurance rates and development
standards are based on the Special Flood Hazard Areas (SFHA) delineated on the FIRM
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and per the Code of Federal Regulations (CFR) Title 44 as well as relevant City building
ordinances. Based on the updated hydrologic and hydraulic model, requirements
associated with flood boundaries are not accurately applied to properties in the project
area.

Flood boundaries and depths associated with the 100-year storm may be revised with
more detailed, updated topographic data and models. At this time, under the current Maps
Modernization process, FEMA is releasing DFIRMs. The DFIRMs encompassing the
project area have not yet been released. Based on discussions with FEMA, the DFIRMs
were planned to be consistent with the previous 1982 mapping. The City is requesting that
FEMA accept the updated model data and results for inclusion in the DFIRM update so
that the extent of flooding in the project area and associated NFIP requirement boundaries
are more accurately delineated.

Further FEMA coordination will be pursued during subsequent phases of work and
applicable fees will apply. Subsequent phases of work involve flood control, seismic and
habitat improvements along the project reach. Future project phases are anticipated to
reduce the effects of flooding in the project area and a MT-2 application will be completed
to request a LOMR. In the event that post-project conditions are anticipated to result in a
modification to the FEMA Base Flood Elevations, a CLOMR will be requested. A CLOMR
is not anticipated to be required.

1.45 Geomorphic Analysis

The required characteristics of a geomorphically stable channel were developed to support
the preliminary design of the channel improvements. Geotechnical and topographic survey
information were used to develop typical channel shapes that address the project goals of
enlarging the channel while creating a stable, self-maintaining stream channel that avoids
impacts to existing structures when required and improves in-stream habitat for
anadromous fish.

The recommendations associated with the geomorphic analysis were integrated into the
channel design components. The designs address corrective and preventative measures
for geomorphic instabilities, such as head cutting and channel incision, bank instabilities,
decreases in stream power and resulting sedimentation, and recommend riparian habitat
measures for streambank stability.

1.4.6 Geotechnical Analysis

A geotechnical investigation was conducted by Blackburn Consulting Inc. with methods
and results presented in the May 2013 geotechnical design report (Blackburn Consulting
2013). The evaluation included geotechnical data collection from 16 soil borings, review of
published geologic mapping and plans, and engineering analysis as they relate to the
project. The report includes the analysis and recommendations for improvements. The
improvements analyzed consisted of general excavation, channel improvements, outfall
structures, channel retaining walls, box culverts and bridges.
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1.4.7 Fish Passage Assessment

A fish passage assessment was prepared by Michael Love and Associates in February,
2013 (Appendix C) to determine the extent for which the existing 12" Street and Main
Street crossings are barriers to salmonids (Michael Love & Associates 2013). Rohner
Creek historically supported anadromous fish and access is currently impeded at the 12™
Street culvert crossing. Current distribution is mainly limited to the reach downstream of
12™ Street. In-stream proposed project improvements address fish passage for native
salmonids to comply with anticipated regulatory requirements. The assessment includes
the development of fish passage flows for Rohner Creek and preliminary recommendations
to improve fish passage at each crossing.

1.4.8 Phasing

The project is split into three phases (Figure 2) based primarily upon available funding.
Phase 1 increases the capacity of Rohner Creek to convey the 10-year storm event and to
not increase base flood elevations with in-channel habitat improvements, seismic
upgrades, retrofitting the 12" Street Culvert to improve fish passage, a flood protection
berm or wall downstream of 12" Street, and construction of a floodplain swale. Phase 2
implements a floodplain swale and increases the capacity of the lower project reach to
convey the 100-year storm throughout the project area as well as improve habitat in the
lower project reach. Phase 3 increases the capacity of Hillside Creek to the 100-year storm
event with in-channel habitat improvements and seismic upgrades. Fish passage and flood
protection improvements including a flood wall and backwater prevention flap gates in the
vicinity of 12" street may be completed in Phase 4.

1.4.9 Project Construction Components

The design of Rohner Creek and Hillside Creek in-channel improvements and the
floodplain swale are explained below by phase and location.

Phase 1: Increase the capacity of Rohner Creek to convey the 10-year storm event
with in-channel habitat improvements, seismic upgrades, floodplain swale and
retrofitting the 12" Street Culvert

e Main Street Crossing

The existing Main Street crossing consists of a concrete box culvert that is to remain
and a mix of rock, including up to two to three foot diameter boulders with smaller rock
to fill voids, are to be placed along both sides to enhance aquatic passage (Image 1).
Note: all images are viewed looking downstream.
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Image 1. Existing Rohner Creek culvert crossing under Main Street to be improved for fish

passage with new boulder bankline.
e Channel Widening and Bank Treatments

The existing channel passes through constrictions between and adjacent to structures
and is currently susceptible to geomorphic instability. To convey the 10-year storm
event the channel is to be widened and bank stabilization treatments implemented.
Multiple combinations of typical channel shapes and bank stabilization treatments are
to be implemented.

e Channel Widening- Channel Only

Channel only designs are incorporated in reaches that are restricted by existing
structures, property boundaries, and/or bank stabilization methods. The new channel
is widened to a bottom width of 11 feet, unless restricted by existing bank stabilization,
with side slopes 1.5:1 or steeper. Engineered streambed material is placed within the
channel in narrow reaches, greater than 1.5:1 armorer bank slopes, subject to a
greater scour potential.

Bank armoring consists of either shotcrete stabilization with soil nails or rock slope
protection (RSP). Shotcrete stabilization is proposed when physical restrictions require
slopes to be steeper than a 1.5:1. Soil nails are six inches in diameter, go
approximately 15 feet into the bank, the top row is 10 feet on center, and the bottom
row is five feet on center. RSP or Engineered streambed material (ESM) is placed at
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the toe of the shotcrete bank for roughness and scour protection. The extent of RSP
placement varies, depending on location, from toe to top of bank. RSP voids will be
filled with native soil and planted with riparian vegetation. Placement of biodegradable
fabric (coir) and additional riparian planting is implemented along the new channel
banks, above RSP and sections between RSP treatments. Riparian vegetation is
planted along the channel within three feet of the channel bottom. Image 2 through
Image 8 show the proposed channel geometry and bank treatments in restricted
areas.
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Image 2. Channel only design with shotcrete bank stabilization at property
restriction.
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Image 3. Channel only design at structure with rock slope protection.
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Image 4. Channel on design with coir mat and riparian bank stabilization.
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Image 5. Channel only design shotcrete bank stabilization at structure, property and
existing bank stabilization restrictions.
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Image 6. Channel only design with partial shotcrete bank stabilization at property
restrictions.

o STRUCTURE
RESTRICTION,
BOTH SIDES
| NEW RIPARIAN
 PLANTING
NEW SHOTCRETE
BANK STABILIZATION

WITH SOIL NAILS,
BOTH SIDES

ot
~— NEW ENGINEERED STREAMBED
MATERIAL AND TOE PROTECTION

Image 7. Channel only design at structure restrictions on both sides of the channel.
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Image 8. Channel only design with shotcrete bank stabilization at structure and
property restrictions with additional treatment to existing bank
stabilization.

e Channel with Inset Floodplain

The channel with inset floodplain design is incorporated when one or both banks
are unrestricted. The channel bottom is widened to 11 feet and one bank slopes to
existing ground and the other extends out to create an inset floodplain. The width
of the floodplain varies throughout the reach before conforming to existing ground.

Bank treatments consist of RSP, riparian planting, large wood habitat structures
and placement of biodegradable fabric and mulch. RSP is to be placed below
existing grade extending various distances from the toe up the bank. Voids in the
RSP are to be filled with soil and seed then mulched. coir is to be placed on the
slopes where RSP is absent, across the floodplain and on the slope to existing
ground. Riparian plants are to be installed throughout the floodplain and along
slopes. Large wood habitat structures are to be placed in approximately eight
places, where feasible, between Main Street and Alder Drive.
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Image 9. Inset floodplain design with rock slope protection to top of bank.

NEW NEW RIPARIAN PLANTING

WILLOW EXISTING i
GROUND !

STAKES

| NEW NATIVE —

FILLAND COIR NEW WOOD
{ MAT HABITAT
STRUCTURE

Image 10. Inset floodplain design with native fill and wood habitat structure.

e Lower Reach Inset Floodplain

The lower reach inset floodplain design is incorporated into the lower project reach
where one side of the channel is unrestricted and the existing bank is stable. The
channel bottom and left bank are to remain and the right bank extends out to
create an inset floodplain. The width of the floodplain varies throughout the reach
before conforming to the existing channel.

Bank treatments consist of riparian planting and placement of coir and mulch. coir
is to be placed on the new slopes and across the floodplain. Riparian plants are to
be installed throughout the floodplain and along slopes (Image 11).
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Image 11. Lower reach inset flooplain design. Existing channel and left bank are to
remain.

e Boulder Grade Control

Based on existing conditions, several knickpoints exist in the channel that will be prone
to headward migration, leading to upstream channel incision and over steepening of
stream banks. The upstream knickpoint and grade of the channel are to be controlled
by installing boulder weir grade control structures to prevent sub-surface piping and
scour under the boulder weirs, cutoff walls are proposed under each boulder weir
(Image 12).
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Image 12. Rohner Creek boulder weirs with subsurface cut-off walls are to be
installed for grade control and geomorphic stability between Main Street
and the 12th Street crossing.
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e Bridge Replacement

As part of the channel improvements, existing bridges will be replaced. Bridges are to
be replaced with pre-cast concrete decks on concrete spread footings, railings and
new driveway approaches conforming to existing grade.

The channel below each bridge is to be widened and treated with RSP and/or
shotcrete bank stabilization from the toe to the top of the new channel grade. RSP is to
extend upstream and downstream of the crossing and ESM placed in identified
reaches with higher potential for scour.
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Image 13. Existing bridges across Rohner Creek between Main Street and Alder
Drive are to be replaced with new pre-cast concrete bridges to increase
channel conveyance capacity and address seismic vulnerability.

e Overflow Weir and Floodplain Swale

A portion of the flow exceeding the 10-year flow will be diverted over a weir to a
floodplain swale. The weir will be constructed from rock rip rap along the right bank of
the new channel (Image 14).
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Image 14. Rock rip rap weir and floodplain swale to control flows greater than the 10
year flow.

The floodplain swale consists of two typical designs, a wide grass swale with adjacent
access road and wide grass swale at existing drainage ditch. The typical wide grass swale
at the adjacent access road has an overall bottom width of approximately 35 feet with 4:1
side slopes to existing ground. A portion of this swale will be located adjacent to an
existing sanitary sewer alignment. The swale will be lined with coir, planted with grass
seed and a riparian buffer (Image 15).
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Image 15. Typical floodplain swale design without low flow channel.

The wide grass swale at the existing drainage ditch varies in width meeting existing ground
at the drainage ditch. The swale will be lined with coir, seeded and mulched and a riparian
planting in the vicinity of the existing drainage ditch (Image 16).
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Image 16. Typical floodplain swale at the existing ditch alignment.

The existing drainage ditch crossing that provides pedestrian access to the high school
property from Alder Drive may either be removed or replaced. If continued access to the
high school is provided from Alder Drive, the existing crossing will be modified to
accommodate the new floodplain swale geometry and drainage alignment. Potential
crossings include one or more culverts with walkway, a free spanning bridge or
combination thereof.

Channel bank design improvements implemented in Phase 1 can be categorized as
unarmored, partially armored and armored. Unarmored banks consist of vegetated bank
stabilization measures that do not require RSP or shotcrete. Partially armored banks
consist of banks that require a RSP toe with vegetated bank. Armored banks consist of
either RSP or shotcrete from toe to top of bank. A summary of existing and design bank
stabilization lengths is presented in Table 1.4-1.

Table 1.4-1: Phase 1 existing and proposed bank treatments

L
A A i a4 lewe PP __ﬂ-"")-—"/.—
AR B AL M Ak

Existing (Feet of Bank) Proposed (Feet of Bank)
Location Unarmored | Armored | Unarmored | Partially Armored | Armored
Main Street to
Alder Drive 1880 1490 1220 490 1660
Alder Drive to
Forbusco 710 1020 290 0 1440
Forbusco to
End 2440 2440 0 0
Floodplain
Swale/Field 2200 2180 0 20

Phase 2: Floodplain swale and increase the capacity of the lower project reach to
convey the 100-year storm event and improve habitat

Continuation of the floodplain swale and lower reach inset floodplain are designed to
convey the Rohner Creek 100-year flow (Figure 2).

e Floodplain Swale

The floodplain swale continuation is the same as the typical Phase 1 swale design with
a bottom width of 35 feet and 4:1 side slopes to existing ground (Image 17). The swale

will be lined with biodegradable fabric, seeded and mulched with riparian planting
along one bank.
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Image 17. Continuation of floodplain swale with typical bottom width of 35 feet and
4:1 side slopes.

e Lower Reach Inset Floodplain

In the lower project reach of Rohner Creek the inset floodplain is extended with the
same typical section as described in previous sections (Image 11).

Phase 3: Increase the capacity of Hillside Creek to the 100-year storm event with in-
channel habitat improvements and culvert replacements.

e Hillside Creek Improvements

Hillside Creek improvements are designed to convey the 100-year storm event,
address geomorphic instability and provide off-channel fish habitat. Improvements
include the replacement of the culvert under Fortuna Boulevard, replacement of two
culverts under private driveways, channel excavation and bank treatments.

e Culvert Replacements

The existing 6 feet x 4 feet corrugated metal pipe arch culverts (three total) under
Fortuna Boulevard and private crossings replaced to increase the capacity to the 100-
year storm event. Both the upstream and downstream headwalls at Fortuna Boulevard
are to be replaced. Concrete box culverts (10’ x 77), partially filled with native
streambed material are proposed (Image 18).
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Image 18. The existing culverts at the Fortuna Boulevard and private drive crossings
are to be replaced with 10’ x 7' concrete box culverts partially filled with
native streambed material.

e Lower Hillside Creek Channel Excavation and Bank Treatments

The existing Hillside Creek channel is to be lowered during the 100-year storm event.
The channel will be excavated with a five foot wide channel bottom and side slopes to
meet the existing grade of the channel.

Bank treatments consist of riparian planting, coir, seed and mulch. Coir is to be placed
along the upper portions of the existing slopes to prevent erosion (Image 19).
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Image 19. The existing Hillside Creek channel is to be excavated and banks are to be
treated to achieve geomorphic channel stability and provide riparian
habitat.

e Upper Hillside Creek Channel Vegetation and Sediment Removal with
Reestablishment of Existing Channel

The upper reach of Hillside Creek, between Rohnerville Road and the upstream
private crossing is to be improved by removing existing vegetation and sediment from
the historic detention basin and channel. The existing channel is to be re-established
and riparian habitat planted (Image 20).
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Image 20. The Hillside Creek channel is to be re-established and riparian habitat
planted.

Phase 4: Fish passage and Eel River flood protection improvements in the vicinity of
12" street

e 12" Street Crossing Retrofit

The existing 12" Street culvert is proposed to be retrofitted to improve fish passage
while not decreasing flow capacity. This is proposed by installation of a series of 13 to
15 boulder weirs spaced approximately 14 feet apart with 0.5 foot drops, extending
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approximately 180 feet downstream of the existing culvert (Image 21). Existing baffles
and related structures are to be removed and a section of the inlet apron is to be
retrofitted to improve fish passage and flow conveyance. A California Department of
Fish & Wildlife (CDFW) Fisheries Restoration Grant Program (FRGP) application has
been submitted to assist with the funding associated with the 12" Street culvert retrofit.

Additional flood control measures are proposed as a part of the 12th Street culvert
retrofit. Improvements include backwater prevention flap gates, a flood wall, vegetated
berm or combination of flood wall and vegetated berm (Image 21). The purpose of the
flood protection measures are to protect the neighborhood north of the Rohner Creek
channel, downstream of 12th street from the backwater of the 100-year Eel River flood
water. The flood wall or berm maintains a consistent top elevation to protect from the
backwater elevation of 45.77 feet with adequate freeboard. Total width of the berm
varies depending on distance from existing ground to the proposed top elevation.
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Image 21. Conceptual improvements in the vicinity of the 12th Street culvert.
1.4.10 Construction Access and Staging

Access to and from the project site would be primarily from the Alder Drive, 16" Street,
Fortuna Boulevard, and Rohnerville Road, and some private and public properties (Figure
3). A temporary access road would be constructed with entry from 12" Street. Access
agreements with landowners will be secured before project implementation. The project
improvements would be primarily within the existing channel for Phase 1. Phase 2 will
require access to the channel via Fortuna Boulevard and Rohnerville Road. Phase 3 will
consist of work throughout the agricultural/pasture land. Potential staging areas will be
identified prior to construction of Phase 1, in future phases of construction, and located
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within the limits of temporary disturbance. Phase 4 will require access to the 12" Street
crossing and downstream to the railroad crossing from Loni Dr.

1.4.11 Construction Schedule, Techniques and Equipment

Phase 1 of the project is anticipated to be implemented during the instream work window
(June 15-October 15) of either 2015 or 2016. Vegetation clearing will occur during the
preceding winter to avoid impacts to nesting birds. Coffer dams will be used to isolate work
areas that will be dewatered and stream flow bypassed downstream. Phases 2, 3 and 4
would be constructed at a later date subject to available funding. Phase 1 activities can be
constructed without additional phases and result in successful conveyance of the 10-year
storm. All construction will occur along the existing channel. Minor traffic control will be a
component of this project when access routes are limited to private residences and for
material import and off-haul. The majority of the construction work will include excavation,
grading, RSP placement and channel armoring, planting, pre-cast bridge placement and
construction of retaining walls. Typical earth moving equipment would be the majority of
equipment used, including small bulldozers, excavators, backhoes and small cranes. Other
equipment and vehicles used would include dump trucks, concrete pump trucks, portable
generator sets, and other various power and hand-tools.

Construction activities would be conducted in compliance with applicable state and local
requirements and in a manner that minimizes disturbance to adjacent properties and
disruption to traffic. Construction would generally occur between the hours of 7 AM and 6
PM, Monday through Friday. Construction during the weekends would be subject to City
approval. It is anticipated that between 15 and 25 construction workers will be present on
the project site at any given time. The number of motor vehicles is anticipated to be up to
20. The project would also require the delivery of equipment, workers, and materials via
12™ Street from Highway 101.

Relocation of existing utilities are anticipated along Rohner Creek and may also be
required along the floodplain swale alignment. The replacement and relocation
(deepening) of a sanitary sewer line is required at Rohner Creek and Beech Street.
Potential replacement and relocation exists west of Beech Street within the City right-of-
way (ROW) and northwest of Alder Drive along the east side of the high school.

Excavation material not suitable for reuse (off-haul) within the project area is anticipated to
be taken to the landfill in Alton located approximately four miles south of the project site.
The material excavated from the existing Rohner Creek channel and adjacent agricultural
and pastoral fields is anticipated to be free of hazardous materials. On-site sediment reuse
may be applied in uplands and/or wetland areas. Onsite sediment reuse may be used for
filling low lying upland areas adjacent to the channel and/or for filling wetlands with the
primary purpose of providing additional flood protection. Sediment reuse in wetland areas
is further described in Section 3.4.

1.4.12 Operations and Maintenance

Ongoing monitoring and maintenance activities are necessary to assure long-term
hydraulic and ecological functions of the project. Maintaining the proposed project facilities,
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including the channel, culverts, bridges and bypass swale requires maintaining the ability
of the channel and bypass to convey flows through the system and channel stabilization.
Designated maintenance activities may require vegetation removal and replacement of
channel stabilization measures. A Monitoring and Maintenance Plan will be prepared that
details monitoring and maintenance activities to increase the likelihood that project goals
and objectives are attained while providing for on-going, long-term input from local property
owners and applicable regulatory agencies.

1.4.13 Agencies with Permit Jurisdiction

¢ North Coast Regional Water Quality Control Board (RWQCB) — 401 Water
Quality Certification

e State Water Resources Control Board- Stormwater Pollution Prevention Plan
(SWPPP)

e California Department of Fish and Wildlife — Lake and Streambed Alteration
Agreement
e U.S. Army Corps of Engineers — Section 404 Permit
1.4.14 CEQA Responsible and Trustee Agencies and Endangered Species

Consultation Agencies

e California Department of Fish and Wildlife

¢ North Coast Regional Water Quality Control Board

¢ National Oceanic Atmospheric Administration National Marine Fisheries Service
e United States Fish and Wildlife Service

e North Coast Air Quality Management District

1.5 Environmental Protection Actions Incorporated into the Project

The following actions are included as part of the project to reduce or avoid potential
adverse effects that could result from construction or operation of the project. Additional
resource-specific mitigation measures are presented in the following analysis sections.
Project and resource-specific mitigation measures are also included in the Mitigation,
Monitoring, and Reporting Plan prepared for the project (bound separately).

151 Environmental Protection Action 1 — Implement Air Quality Emission
Control Actions during Construction

Although the North Coast Unified Air Quality Management District (NCUAQMD) has not

adopted formal construction measures or guidelines for reduction of emissions, the City of

Fortuna General Plan includes Program HS-5. Applicable requirements of this program for

this project are as follows:

The City shall require proposed new subdivisions, PUDs, and other large development
projects to implement the following air emission reduction measures:
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Construction Emission Reduction Measures (to be implemented during construction):

1. Use watering to control dust during tree clearing activities;

2. Spray exposed soils and dirt roads as needed during clearing, grading, and
trenching;

3. Sweep paved streets used by earth-moving equipment at least once a day;

4, Cover haul truck loads;

5. Fit construction equipment with EPA and/or NCAQMD-approved exhaust
systems, and keep these vehicles tuned and in good working order;

6. Limit diesel-powered construction equipment idling time to 10 minutes
maximum; and

7. Stage diesel-powered construction equipment as far away from residences as
possible.

1.5.2 Environmental Protection Action 2 — Procedures Regarding Encountering
Human Remains

If human graves or remains are encountered, the City or construction manager will ensure

that work will halt in the vicinity and the County Coroner will be notified. At the same time,

a qualified archaeologist will be contacted to evaluate the situation. If human remains are

of Native American origin, the Coroner will notify the Native American Heritage

Commission (NAHC) within 24 hours of identification, pursuant to PRC 5097.98.

15.3 Environmental Protection Action 3 — Erosion Control

The following erosion control actions shall be implemented by the construction contractor
to prevent soil erosion and sedimentation during construction. Erosion and sediment
control actions will be in effect and maintained by the contractor on a year-round basis until
all disturbed areas are stabilized.

e Stockpiled material will be covered or watered to eliminate excessive dust, as
necessary.

e Fiber rolls or similar products will be utilized in appropriate locations to reduce
sediment runoff from disturbed soils, as necessary.

e Storm drain inlets receiving stormwater runoff will be equipped with inlet
protection, as necessary.

e A concrete washout area will be designated to clean concrete trucks and tools,
as necessary.

154 Environmental Protection Action 4 — Storm Water Pollution Prevention Plan
(SWPPP)

The project will disturb more than one acre of ground surface and is therefore subject to
coverage under State Water Resources Control Board (SWRCB) Order No. 2009-0009-
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DWQ, Waste Discharge Requirements for Discharges of Storm Water Runoff Associated
with Construction and Land Disturbance Activities, which requires the City to submit permit
registration documents (notice of intent, risk assessment, site maps, SWPPP, annual fee,
and certifications) to the SWRCB. The SWPPP will address pollutant sources, non-storm
water discharges resulting from construction dewatering, best management practices, and
other requirements specified in the Order. The BMPs will include any measures included in
the project’s erosion control plans. The SWPPP will also include dust control practices to
prevent wind erosion, sediment tracking, and dust generation by construction equipment. A
qualified SWPPP practitioner will oversee implementation of the SWPPP, including visual
inspections, sampling and analysis (if necessary), and ensuring overall compliance.

155 Environmental Protection Action 5 — Construction Dewatering Reduction

Excavation and below grade work will be scheduled during summer/fall to coincide with the
period of the lowest groundwater levels at the site and the timeframe with the least chance
for rainfall. If groundwater is encountered, the contractor, in coordination with the City will
evaluate options for dewatering management. If dewatering is necessary, one or more of
the following management options shall be used by the construction contractor to protect
water quality:

¢ Reuse the water on-site for dust control, compaction, or irrigation, as
appropriate.

e Discharge the water on-site in a grassy or porous area to allow
infiltration/evaporation.

e Discharge (by permit) to a sanitary sewer or storm drain (this option may require
a temporary method to filter sediment-laden water prior to discharge).

If discharge to a storm drain (i.e., surface waters) is the only feasible option, the project will
comply with SWRCB requirements for construction dewatering. Actions may include
characterizing the discharge and receiving waters and developing a BMP Plan including
filtering methods, monitoring and reporting requirements, and a description of the pump
systems proposed to remove groundwater and maintain a dry work area.

1.5.6 Environmental Protection Action 6 — Noise Reduction Actions

During project construction, the following actions will be incorporated into the project to
reduce daytime noise impacts to the maximum feasible extent:

e A preconstruction meeting/conference call will be held among the City of
Fortuna, construction manager, and the general contractor to confirm that the
following noise reduction practices are to be implemented in the appropriate
phase of construction.

e Hours of construction will be limited to between 7:00 AM and 6:00 PM, Monday

through Friday. Construction on the weekends would be subject to City approval.

Specifications/plans shall note these hours of construction.
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Semi-stationary equipment (e.g., generators, compressors, etc.) will be located
as far as possible from residences near the channel improvements.

Quietest available equipment and electrically-powered equipment will be used,
rather than internal combustion engines where feasible.

Equipment and on-site trucks used for project construction will be equipped with
properly functioning noise control devices such as mufflers, shields, and
shrouds. All construction equipment will be inspected at periodic intervals to
ensure proper maintenance and resulting lower noise levels.

Impact tools (e.g., jack hammers, pavement breakers, rock drills) used for
project construction will be hydraulically or electrically powered wherever
possible to avoid noise associated with compressed-air exhaust from
pneumatically powered tools.
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2. Environmental Factors Potentially Affected

The environmental factors checked below would be potentially affected by this project, involving at least
one impact that is a “Potentially Significant Impact” as indicated by the checklist on the following pages.

O Aesthetics [0 Greenhouse Gas Emissions  [J Population/Housing

O Agricultural & Forestry X Hazards & Hazardous O Public Senices
Resources Materials

O AirQuality Hydrology/Water Quality O Recreation

& Biological Resources O Land Use/Planning B Transportation/Traffic

& Cultural Resources [J Mineral Resources [J Utilities/Senvice Systems

B Geology/Soils [J Noise X Mandatory Findings of

Significance

DETERMINATION
(To be completed by the Lead Agency) On the basis of this initial evaluation:

O 11ind that the proposed project COULD NOT hawe a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

X 11ind that although the proposed project could have a significant effect on the environment, there will
not be a significant effect in this case because revisions in the project have been made by or agreed to by
the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared.

[ I find that the proposed MAY hawe a significant effect on the environment, and an ENVIRONMENTAL
IMPACT REPORT is required.

O 11ind that the proposed project MAY have a “potentially significant impact” or “potentially significant
unless mitigated” impact on the environment, but at least one effect: (1) has been adequately analyzedin
an earlier document pursuant to applicable legal standards, and (2) has been addressed by mitigation
measures based on the earlier analysis as described on attached sheets. An ENVIRONMENTAL IMPACT
REPORT is required, but it must analyze only the effects that remain to be addressed.

[ I find that the proposed project MAY hawe a “potentially significantimpact” or “potentially significant
unless mitigated” impact on the environment, but at least one effect: (1) has been adequately analyzed in
an earlier document pursuant to applicable legal standards, and (2) has been awided or mitigated
pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that
are imposed upon the proposed Project, nothing further is required.
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3.

Would the project:

Environmental Effects of the Project

3.1 Aesthetics

Less-Than- Less-Than-

Significant With Significant No
Mitigation 9 Impact
. Impact
Incorporation

Potentially

Significant
Impact

a) Have a substantial adverse effect on a scenic v
vista?

b) Substantially damage scenic resources,
including, but not limited to, trees, rock v
outcroppings, and historic buildings within a
state scenic highway?

¢) Substantially degrade the existing visual
character or quality of the site and its 4
surroundings?

d) Create a new source of substantial light or
glare which would adversely affect day or v
nighttime views in the area?

City of Fortuna

3.11 Discussion

Views within and adjacent to the project site include Rohner Creek, Hillside Creek, single
family residences, commercial uses, Rohner Park to the north, undeveloped fields, and
Fortuna Union High School to the west. Scenic vistas from the project site include the
surrounding coastal foothills and forest land to the north and west and farther away to the
south.

Phase 1 construction will be limited to the existing upper and lower Rohner Creek channel
with varying widths of construction and the floodplain swale and access road. Phase 2
construction will primarily be limited to the floodplain swale and lower reach of Rohner
Creek. Phase 3 construction will be limited to the Hillside Creek channel and culvert
improvements. Phase 4 will be limited to the 12" Street culvert and reach immediately
downstream to the railroad crossing. Reference Figures 1 and 2 for the location and
phasing of project activities. Project activities would be seen by residents and visitors of
Fortuna during construction. Post construction, some of the project components will not be
visible such as underground channel and culvert improvements, new engineered
streambed material, subsurface cutoff walls, and RSP. Visible elements post construction,
include channel improvements and floodplain expansion visible above ground, new
riparian habitat, new culverts, new bridges, and floodplain swale.

The project would include temporary obstructions or changes to the visual environment
related to construction. Subsurface construction would be accomplished through open-cut
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trenching methods, which upon site restoration would not be noticeably different from pre-
project conditions except for the areas to receive an inset floodplain on one or both sides,
and the floodplain swale (Figure 2 and Images 3, 4, 11, 13, and 15-17). Soldier pile walls
will be constructed with minimal disturbance to adjoining properties by use of top-down
construction techniques. Visible elements of the project would likely include temporary
stationary and mobile heavy equipment and vehicles, materials storage and staging,
workers, channel improvements, new culverts and new bridges. These visual changes may
be expected to last for the duration of construction, which would occur relatively rapidly in
any one location as the project improvements are completed. The staging areas may
experience noticeable visual changes for the duration of project construction.

a) Adverse Effect on a Scenic Vista — Less than Significant Impact

The project area has views of the coastal foothills and riparian areas along Rohner Creek
and Hillside Creek which may be temporarily altered by equipment, construction materials,
and workers during active construction in any given location within the Rohner Creek and
Hillside Creek channels and Rohner Creek floodplain swale. The changes to these views
would be minor, temporary, and would generally be visible only to the public in the
immediate vicinity of the active portion of construction. Upon completion of the project,
there would not be any substantial discernible alterations to the visual nature of the area or
any obstructions to scenic vistas other than the removal of riparian vegetation in some
areas of the project alignment (which will be replanted), channel improvements and
floodplain expansion areas, the new culverts and new bridges. The project will not have a
substantial adverse effect on a scenic vista; therefore, the impact would be less than
significant.

b) Damage Scenic Resources within a State Scenic Highway — No Impact

Based on California Scenic Highway Mapping System information, no designated state
scenic highways are found adjacent to or within view of the project area (California
Department of Transportation 2013). There are no officially designated State Scenic
Highways within Humboldt County, although Highway 101 for its entire length in Humboldt
County has been identified by the State Scenic Highway Mapping System as eligible for
state listing. The project area is marginally visible from Highway 101 due to the relatively
flat ground, and due to the project’'s minor, isolated, and temporary nature of construction,
no impact has been identified.

c) Degrade Existing Visual Character — Less than Significant Impact

As discussed previously, construction activities associated with the project would result in
minor temporary aesthetic impacts that would not substantially alter/degrade the existing
visual character of the project area. Construction activities associated with Phase 1 of the
project are anticipated to begin in January 2015 with vegetation clearing to avoid impacts
to nesting migratory birds during the construction period of May through October, 2015.
Phases 2, 3 and 4 would be constructed at a later date subject to available funding. The
visual character of the channel improvements and ground disturbance associated with the
Rohner Creek floodplain swale would be restored to pre-project conditions following
construction; however, non-native/invasive species would not be replanted. The visual
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City of Fortuna

character in and around the project area would not be substantially degraded; therefore,
the impact would be less than significant impact.

d) New Source of Light or Glare — No Impact

Construction of the project would occur during daylight hours, and operations would not
require lighting to be installed or any new lighting proposed. As a result, there would be no
new source of substantial light or glare; therefore, there would be no impacts.
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Would the project:

3.2  Agriculture and Forest Resources

Less-Than-
Significant with ~ -eSs-Than- \o

Mitigation S'?g'f;ﬁ:m Impact
Incorporation P

Potentially

Significant
Impact

use?

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the v
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural

b) Conflict with existing zoning for agricultural use, or a v
Williamson Act contract?

¢) Conflict with existing zoning for, or cause rezoning
of, forest land (as defined in Public Resources
Code section 12220(g)), timberland (as defined by v
Public Resources Code section 4526), or
timberland zoned Timberland Production (as
defined by Government Code section 51104(g))?

d) Result in the loss of forest land or conversion of v
forest land to non-forest use?

e) Involve other changes in the existing environment
which, due to their location or nature, could result in v
conversion of Farmland, to non-agricultural use or
conversion of forest land to non-forest use?

City of Fortuna

3.2.1 Discussion

Maps prepared pursuant to California’s Farmland Mapping and Monitoring Program
(FMMP) include Humboldt County as an “Area Not Mapped” and, therefore do not
categorize the project area as having any type of Important Farmland (California
Department of Conservation 2012). According to the Fortuna General Plan Background
Report (Mintier & Associates et al. 2009), most of the City of Fortuna is located on top of
prime farmland, which under the Humboldt County General Plan is defined as having a
Storie Index rating of 80 to 100.

The Storie Index Rating expresses the degree of suitability of a soil for general intensive
agriculture. Soils are rated for quality based on a scale of zero to 100 percent based on
four factors: character of soil profile and depth, texture, slope, and a composite of other
factors including nutrient level, pH, and erosion. Grade 1 soils have a composite index
rating of 80 to 100 percent, and are considered excellent. Grade 2 (60 to 80 percent) are
classified as moderately well suited for agriculture, Grade 3 (40 to 60 percent) indicates fair
suitability, and Grades 4, 5 and 6 (below 40 percent) indicate poor suitability for agriculture.

According to the 2013 City of Fortuna Zoning Map, there are no parcels within the project
site that are zoned for agricultural uses. The closest zoned Agriculture Exclusive (AE)
parcel to the project site is west of 12" Street along both the west and east side of
Highway 101 south of Loni Drive.
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City of Fortuna

According to the Fortuna General Plan Background Report (Mintier & Associates et al.
2009), there are no parcels under Williamson Act contract within or adjacent to the project
site.

a) Convert Farmland — No Impact

The project site does not include Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance, as shown on any maps prepared pursuant to the FMMP. The
project would not convert FMMP designated Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance to a non-agricultural use; therefore, no impact would
occur.

b, c,d) Conflict with Existing Zoning for Agricultural Use or Forest Land or Result
in the Loss of Forest Land — No Impact

The project site is zoned (generally north to south) Retail Commercial (RC), Residential
Multifamily (RM), Commercial Thoroughfare (CT), Residential Single Family (R-1-6), and
Public Facility (PF). There are no parcels in the project site or in the vicinity under
Williamson Act contract (California Department of Conservation 2012) or zoned for
Timberland Production. The project would not conflict with agricultural or forest land zoning
or Williamson Act contracts, and would not result in the loss of forest land; therefore, no
impact would occur.

e) Convert Forest Land or Farmland — No Impact

No forest land, timberland, or actively farmed agricultural land exists at the project site. The
parcels in which the Rohner Creek floodplain swale would be constructed are undeveloped
(pasture land) and could be actively farmed; however, they are grassland and not actively
farmed, and they are not zoned for agricultural use. Additionally, the Rohner Creek
floodplain swale would generally follow parcel line boundaries, so the project alignment
would have a negligible effect on each parcel’s ability for agricultural production. The
project would not result in the loss or conversion of forest land, or involve other changes in
the existing environment which would result in conversion of farmland to non-agricultural
use or conversion of forest land to non-forest use. No impact has been identified.
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3.3  Air Quality

. Less-Than-
cotentialy gignificant with ' °3-Than-
Mitigation Igmpact

Incorporation

Significant
Impact

Would the project:

a) Conflict with or obstruct implementation of the v
applicable air quality plan?

violation?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality v

¢) Result in a cumulatively considerable net increase
in any criteria pollutant for which the project region
is non-attainment under an applicable federal or v
state ambient air quality standard (including
releasing emissions which exceed quantitative
thresholds for ozone precursors)?

d) Expose sensitive receptors to substantial pollutant v
concentrations?
e) Create objectionable odors affecting a substantial v

number of people?

City of Fortuna

3.3.1 Discussion

The project site is located within the North Coast Air Basin (NCAB), which is under the
jurisdiction of the North Coast Unified Air Quality Management District (NCUAQMD). The
NCAB is comprised of three air districts, the NCUAQMD, the Mendocino County AQMD,
and the Northern Sonoma County Air Pollution Control District (APCD). The NCUAQMD
includes Del Norte, Humboldt, and Trinity Counties; the Mendocino County AQMD consists
of Mendocino County; and the Northern Sonoma County APCD comprises the northern
portion of Sonoma County. The NCAB currently meets all federal air quality standards;
however, the entire air basin is currently designated as non-attainment for the state 24-
hour and annual average particulate matter smaller than 10 microns in size (PM10)
standards. The air basin is designated as unclassified for the state annual PM2.5 standard
— available data are insufficient to support designation as attainment or non-attainment.
Both natural and anthropogenic sources of particulate matter (including vehicle emissions,
wind generated dust, construction dust, wildfire and human caused wood smoke, and sea
salts) in the NCAB have led to the PM10 non-attainment designation.

The City of Fortuna does not have any ambient air quality monitoring sites. The nearest
monitoring stations are in the City of Eureka at | Street and Jacobs.

Sensitive receptors in the project area include residential neighborhoods downwind of the
construction zone. Several churches, schools and parks are also located in the area.
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a) Conflict with or Obstruct Applicable Air Quality Plan — Less than
Significant Impact

To address non-attainment for PM10, the NCUAQMD adopted a Particulate Matter
Attainment Plan in 1995. This plan presents available information about the nature and
causes of PM10, standard exceedances, and identifies cost-effective control actions to
reduce PM10 emissions to levels necessary to meet California Ambient Air Quality
Standards.

The Health and Safety Element of the Fortuna General Plan (October 2010) includes
policies to maintain compliance with National Ambient Air Quality Standards (NAAQS) for
PM10 (Policy HS-3.2 Particulate Matter); to reduce Greenhouse Gas emissions (Policy
HS-3.6 Greenhouse Gas Emissions Reduction from Transportation); and require that new
development incorporate air pollutant emission reduction measures during construction
and operation (Policy HS-3.7 Air Pollutant Emission Reduction Construction and Operation
Measures). The Health and Safety Element also includes programs to work with the
NCUAQMD to develop and implement an Air Quality Management Plan for controlling
PM10 (Program HS-4); and to require proposed new subdivisions, PUDs, and other large
development projects to implement air emission reduction measures (Program HS-5).

The project would generate a minor amount of particulate emissions over the duration of
construction in the form of dust, and vehicle and equipment emissions as a result of
earthwork, trenching, clearing, grading, paving, and other construction activities. The
project would not cause any long-term increase in the emissions of particulate matter or
other air pollutants. To reduce potential impacts to air quality, the City of Fortuna General
Plan includes construction emission reduction measures that are required for development
projects. Those are incorporated into the project as specified in Section 1.5, Environmental
Protection Actions Incorporated into the project. While the NCAB is in non-attainment for
PM10, the temporary nature of construction activities combined with project
implementation of standard dust and CO2 emission reduction actions during construction
would avoid significant impacts.

In the long term, the project would not substantially add to the level of PM10 or other
emissions such that it would cause a cumulatively considerable net increase of pollutant
emissions in the area. With implementation of BMPs and the City’'s Construction Emission
Reduction Measures, which are incorporated into the project, the project would not
obstruct implementation of the NCUAQMD particulate matter attainment plan. The project
would also be consistent with applicable General Plan policies related to air resources and
a less than significant impact would occur.

b) Violate Air Quality Standard or Contribute Substantially to Existing or
Projected Air Quality Violation — Less than Significant Impact

Under the federal Clean Air Act of 1977, the US Environmental Protection Agency (EPA) is
required to identify NAAQS to protect public health and welfare. The EPA has established
NAAQS for six criteria air pollutants (Carbon Monoxide, Lead, Nitrogen Dioxide, Ozone,
Particle Pollution and Sulfur Dioxide); however, the NCAB does not meet or exceed these
federal pollutant thresholds. Under the California Clean Air Act, the California Air
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Resources Board (CARB) has adopted more stringent standards for the criteria air
pollutants. Though it has adopted a particulate matter attainment plan, the NCUAQMD has
not established specific thresholds of significance for criteria pollutants. As discussed
above, the NCAB is currently designated as a state non-attainment area for suspended
particulate matter (PM10), but does not violate other federal, state, or local air quality
standards (CARB 2013). In the NCAB, most particulate matter is caused by vehicle
emissions, wind generated dust, construction dust, wildfire and human caused wood
smoke, and sea salts. Health effects from particulate matter include reduced lung function,
aggravation of respiratory and cardiovascular diseases, increases in mortality rate, and
reduced lung function and growth in children.

Project construction activities would cause the release of a limited amount of PM10
emissions related to fugitive dust, exhaust emissions from on-road haul trucks, worker
commute vehicles, and off-road heavy duty construction equipment; however, because of
the relatively small footprint combined with the limited duration of proposed construction at
any given time, and with air pollution prevention BMPs incorporated into the project (see
Section 1.5, Environmental Protection Measures Incorporated into the Project) construction
of the project would not cause a violation of air quality standards or contribute substantially
to an existing or projected air quality violation. Long-term operation of the project would
cause only a negligible release of air quality pollutants because most of the improvements
would be underground and would require little maintenance, or would be passive and not
be capable of releasing air quality pollutants at all. A less than significant impact would
occur.

c) Result in Cumulatively Considerable Net Increase of Any Criteria Pollutant
for which the Region is in Non-Attainment — Less than Significant Impact

As described above, the NCAB is in non-attainment for the criteria air pollutant PM10;
however, as discussed above, with incorporation of construction emission reduction
measures that are required for development projects (Environmental Protection Action 1)
in the City of Fortuna, project construction would cause only minor and short-term
production of PM10 and would not significantly increase the background levels. Project
operation would result in negligible additional PM10 emissions; therefore, the project would
result in a less than significant cumulative impact to air quality from criteria air pollutant and
precursor emissions.

d) Expose Sensitive Receptors to Substantial Pollutant Concentrations —
Less than Significant Impact

Construction of the project would create temporary emissions of toxic air contaminants,
primarily as a component of diesel emissions. Due to the variable nature of construction
activity, the generation of toxic air contaminant emissions in most cases would be
temporary, particularly considering the short amount of time such equipment is typically
within an influential distance of sensitive receptors. Sensitive receptors in the project area
include residences, churches, schools, parks, and areas adjacent to roadways where the
general public would have access. Concentrations of mobile-source diesel PM emissions
are typically reduced by 70 percent at a distance of approximately 500 feet (BAAQMD
2012). In addition, current models and methodologies for conducting health risk
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assessments are associated with longer-term exposure periods of 9, 40, and 70 years,
which do not correlate well with the temporary and variable nature of construction activities
associated with this project.

Construction of Phase 1 will commence in January, 2015 with vegetation removal to occur
from June 15 through October 15, for the years 2015 and 2016, between the hours of 7:00
AM and 6:00 PM, Monday through Friday. Construction would be allowed on weekends
subject to City approval. Construction timing of Phase 2, 3 and 4 is currently unknown and
subject to available funding. As discussed above, the project would result in only minor,
short-term construction-related air emissions. Additionally, the implementation of the City’s
construction emission reduction measures that are required for development projects
(Environmental Protection Action 1), would keep diesel PM exhaust emissions at lower
levels. As these emissions are temporary in nature, health risks from project construction
are not anticipated. Construction impacts are less than significant.

Project operation would not expose sensitive receptors to substantial pollutant
concentrations as the project does not include any stationary source emissions, many of
the project components are passive facilities (culverts, private bridges, alcoves, weirs, etc.)
without any energy or motors to drive moving parts. Therefore, no operational impacts
would occur.

e) Create Objectionable Odors — Less than Significant Impact

During construction the various diesel-powered vehicles and equipment could create
localized odors. Additionally, some materials used in construction or substrates
encountered in sub-surface construction may create objectionable localized odors. These
odors would be temporary and not likely to be noticeable for extended periods of time
beyond the construction zone due to atmospheric dissipation. The impact would be less
than significant.

Project operation would not expose a substantial number of people to objectionable odors
as the project does not include any project components which would cause long-term
objectionable odors; therefore, no impact would occur from operations.
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3.4 Biological Resources

: Less-Than-
potentially  gignificant with oS Than
Mitigation Igmpact

Incorporation

No
Impact

Significant
Impact

Would the project:

a) Have a substantial adverse effect, either directly or
through habitat modifications, on any species identified
as a candidate, sensitive, or special-status species in v
local or regional plans, policies, or regulations, or by the
California Department of Fish and Game or U.S. Fish
and Wildlife Service?

b) Have a substantial adverse effect on any riparian habitat
or other sensitive natural community identified in local
or regional plans, policies, regulations or by the v
California Department of Fish and Game or US Fish and
Wildlife Service?

c) Have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water
Act (including, but not limited to, marsh, vernal pool, v
coastal, etc.) through direct removal, filling, hydrological
interruption, or other means?

d) Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with
established native resident or migratory wildlife v
corridors, or impede the use of native wildlife nursery
sites?

e) Conflict with any local policies or ordinances protecting
biological resources, such as a tree preservation policy 4
or ordinance?

f) Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation
Plan, or other approved local, regional, or state habitat
conservation plan?

34.1 Discussion
Existing Setting

The project is a watershed-based, channel corridor-scale project with multiple objectives
and benefits including flood control improvements, habitat restoration and enhancement,
and water quality improvements. The project is intended to provide immediate and
substantial improvements to the channel that will benefit aquatic and terrestrial organisms
and vegetation and reduce flood frequency within the City of Fortuna. The project activities
are primarily within the existing channels of Rohner Creek and Hillside Creek, and the area
that comprises the Rohner Creek floodplain swale (Figures 1 and 2). The project area can
be described as predominantly urban with a mix of residential types, a mix of commercial
uses along Fortuna Boulevard and Main Street, and industrial uses. The project area also
includes agricultural/pasture land between the high school and 12" Street and Rohner
Creek.

City of Fortuna
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Special-Status Species

The project area is located in the Fortuna USGS 7.5’ quadrangle. A California Natural
Diversity Database (CNDDB) and California Native Plant Society (CNPS) Inventory of Rare
and Endangered Vascular Plants record search was conducted for the Habitat Mapping
Report (Appendix A) prepared for this project. The project area was surveyed in July 2012
for special status plants. Based on the species identified in the CNPS and CNDDB
records, the range of habitats present, and the geographical range of the various sensitive
species, the species considered most likely to occur in the vicinity of the project are
Siskiyou Checkerbloom (Sidalcea malviflora ssp. patula) and Whitney’s farewell-to-spring
(Clarkia amoena ssp. whitneyi). Siskiyou Checkerbloom has a moderate potential to occur
in the project area and Whitney’s farewell-to-spring has a low potential to occur in the
project area.

A list of federal endangered, threatened and candidate species for the Fortuna USGS
quadrangle was downloaded from the web site of the U.S. Fish and Wildlife Service
(USFWS) Arcata Field Office in July 2012 and is included as Appendix C in the Habitat
Mapping Report (Appendix A). The list identifies 12 species potentially present in the
survey area. The USFWS lists are often of a general nature and do not indicate presence,
merely the need for further review.

Habitat

The main habitat types are riparian, pasture, developed and non-native vegetation. These
habitats and their associated alliances per the Calveg (USFS 2010) descriptions are
described below and displayed in Figures 3.1 through 3.7 within the Habitat Mapping
Report in Appendix A. Reference the Habitat Mapping Report for more detailed
information.

The tree canopy associated with the riparian habitat along the Rohner Creek survey
corridor is dominated by willow and alders with an occasional cluster of ornamental fruit
trees or non-native invasive trees such as Acacia or holly. More often the invasive plants in
this survey area were observed in the shrub or herbaceous layer of the habitat structure in
the Rohner survey area. These invasive plants pose a significant threat to the health and
productivity of the creek and floodplain and should be removed wherever feasible as part
of this project.

The Hillside Creek Survey area habitat is dominated by a native willow alliance. The
western end of the riparian buffer is constricted between urban development (Les Schwab
Tire Center, a veterinarian and a storage facility); the eastern end of the survey area is less
constricted, though the creek does flow between an apartment complex to the south and
housing development to the north. The shrub and herbaceous layer along this survey area
is more intact and comprised of predominately native vegetation. The northeastern portion
of Hillside Creek terminates into a man-made stormwater detention basin dominated by
native hydrophytic wetland plants.

The agricultural pastures east of 12" Street are comprised of non-native herbs and forbs.
In some areas along property parcel fence lines, non-native invasive herbaceous plants
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were documented. Some of the agricultural/pasture fields are comprised of wetland
hydrophytes.

Wetlands

A Wetland Delineation Report was prepared for the project in May, 2013 and is attached
as Appendix B. The acreage and types of wetlands mapped within the Wetland Delineation
Report’s Project Study Boundary (PSB) are listed in Table 3.4-1.

Table 3.4-1: Project Area Wetlands Mapped

Type Location Acres
Riverine Wetland Rohner Creek Survey Area 1.12
Palustrine Emergent Wetland | Hillside Creek Survey Area 0.01
West Field Survey Area 9.77
Forested Wetland Hillside Creek Survey Area 1.07
West Field Survey Area 1.02
Palustrine Emergent Ditch West Field Survey Area 0.33
Shrub Scrub Wetland West Field Survey Area 0.53
Man-Made Water Feature Hillside Creek Survey Area 0.53
(detention basin)
Total 14.38

Source: GHD. Rohner Creek Flood Control and Habitat Improvement Project, Wetland
Delineation Report. May 23, 2013.

The wetland delineation was performed in January, February and March of 2013. The
survey took place in a highly developed and urbanized area of Fortuna California.

The wetland delineation evaluated if jurisdictional wetlands exist within the PSB. The
wetland delineation determined that there are four types of wetlands which total
approximately 14.4 acres which are present within the PSB based on wetland-type
vegetation, hydric soils and wetland hydrology per the USACE definition of three
parameters. Locations of the wetlands observed within the PSB are shown on Figures 3.1
through 3.7 within the Wetland Delineation Report in Appendix B. The ordinary high water
mark (OHWM) of Rohner Creek was delineated and shown on Figures 3.1, 3.2, 3.4, 3.6
and 3.7 within the Wetland Delineation Report.

Fortuna General Plan

The Fortuna General Plan includes several policies that apply to biological resources. The
policies which are most applicable to the project are as follows:

NCR-2.2 Salmonid Bearing Stream Protection. The City shall consult with, and require
developers of projects to consult, the California Department of Fish and Game (CDFG) and
other regulatory agencies for expertise and guidance prior to any restoration activity within
salmonid-bearing streams. Some recommendations relative to all tributaries are as follows:

e |dentify and inventory those portions of streams originating within or passing
through the General Plan Area that are considered to support salmonid species;

e Inventory and map sources of stream bank erosion, then prioritize them according
to present and potential sediment yield. Identified sites should be treated to reduce
the amount of fine sediment entering the stream;
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e Design and construct habitat enhancement structures that yield better gravel
sorting, reduce fine sediment retention, increase pool habitat, and allow for
juvenile and adult fish passage (i.e., barrier removal);

e Remove exotic vegetation and replant native vegetation, especially where the
stream canopy is deemed less than optimum; and

e Reduce cattle trampling within the stream and riparian zone by exploring
alternatives with landowners.

NCR-2.3 CDFG Collaboration. The City shall work to implement the recommendations
put forth in the Recovery Strategy for California Coho Salmon (CDFG, 2004b) to benefit
salmonid species present within the General Plan Area by enhancing and restoring riparian
ecosystems, improving water quality, and reducing flooding.

NCR-2.6 Biological/Ecological Review. When considering building permit applications,
planning applications or development applications, the City shall undertake the three stage
process outlined below:

(1) Upon receipt of building permits applications, planning applications or development
applications, City staff shall perform an initial screening to determine whether the
application would have the potential to impact special status species as defined by CEQA
Guidelines §15380. For ministerial projects, the initial screening shall be performed in the
context of the application checklist. For discretionary projects, the initial screening shall be
performed in the context of Initial Study preparation required under CEQA. For purposes of
this screening, the application would have the potential to impact special status species if
development or other activities would occur in ESHA areas, wetlands or riparian areas,
forested areas, areas within 50 feet of any blue line stream as shown on USGS maps, or
any undeveloped rural parcel of greater than one acre in size.

(2) If the initial screening indicates the potential for impacts to special status species, the
applicant shall have a records search performed in the California Natural Diversity
Database (CNDDB) and the City’'s ESHA inventory to determine whether any sensitive
species have been documented on or within the vicinity of the subject parcel.

(3) If the CNDDB or ESHA inventory indicates that sensitive species have been
documented on or within the vicinity of the subject parcel, or if the proposed activities
would occur within wetland, riparian vegetation, or forested areas, within 50 feet of any
blue line stream, or would disturb more than 10 acres, or at the discretion of City staff, a
biological study shall be performed for the proposal by a qualified biological consultant, the
application shall be referred to the appropriate responsible and trustee agencies (CDFG,
USFWS, etc.), and any mitigation measures identified by the biologist and the responsible
and trustee agencies incorporated into the project. Mitigation may include, but may not be
limited to restoration, off-site replacement for no net loss, or project design/operation
modification.

NCR-2.7 Endangered Species. The City, as lead agency, shall require that all projects
comply with the requirements of the federal Endangered Species Act, California
Endangered Species Act, Clean Water Act, CFDG code, and CEQA.

City of Fortuna
Rohner Creek Flood Control, Habitat and Seismic Improvements Project - Initial Study & Proposed Mitigated Negative Declaration

June 2014 3-13



City of Fortuna

NCR-2.8 Native Vegetation. The City shall coordinate with resource agencies to require
the preservation of native vegetation, while managing areas with high concentrations of
invasive species and/or noxious weeds and preventing their encroachment into new areas.

NCR-2.10 Wetland Identification and Protection. In considering new development
projects, the City shall conduct an initial screening, as described in Policy NCR-2.6 in order
to determine whether the proposal would have the potential to impact wetlands. If the initial
screening indicates the potential presence of wetlands, a wetland assessment/ delineation
shall be prepared to determine the presence of jurisdictional wetlands. The
assessment/delineation, with proposed mitigation, shall be submitted to the City, and
appropriate state (CDF&G) and federal (USCOE) agencies for concurrence prior to
permitting. Mitigation may include, but may not be limited to, avoidance, minimization of
impacts, restoration, off-site replacement, and/or the use of buffers.

a,b) Impacts to Special-Status Species, Riparian or Sensitive Natural
Community — Less than Significant Impact with Mitigation

Based on guidelines established by the CDFW and USFWS, a project could be considered
to have a significant adverse impact on biological resources if it would result in substantial
disruption to, or destruction of, any special-status species, its habitat, or breeding grounds.
A project would also be considered to have a significant impact if it would result in a
substantial loss of important plant or animal species; would cause a change in species
composition, abundance, or diversity beyond that of normal variability; would result in the
direct or indirect measurable degradation of sensitive habitats; or would result in loss of a
significant plant community.

Wildlife

Disturbance to riparian vegetation along Rohner Creek and Hillside Creek is proposed as
part of the project in order to improve these channels for flood control, seismic and habitat
improvements, and fish passage. Although construction activities are not likely to have an
effect on special-status wildlife species due to the low-quality habitat present, if
construction activities were scheduled to occur during the bird nesting season, there could
be potential impacts.

Migratory and non-migratory bird species may be present in the project area. Although no
special-status bird species were found during surveys, project construction could result in
potential disturbance of nesting birds. If project-related tree removals are to occur during
the typical breeding season (March 1 through August 31) take of active nests could occur,
which is prohibited by the CDFW Code Section 3503.5 and the federal Migratory Bird
Treaty Act. The following mitigation measure will reduce this potential impact to a less than
significant level.

e Mitigation Measure Bio-1: Preconstruction Nest Surveys and Construction
Zones

0 Any construction or vegetation removal between March 1 and August 15
shall require that preconstruction nesting surveys be conducted by a
qualified biologist. If possible, vegetation clearing activities would take
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place between August 16 and February 28, outside of the active nesting
season for migratory bird species (i.e., March 1 to August 15).

o If work must be completed during the nesting season, a qualified biologist
would conduct preconstruction surveys of all ground disturbance areas to
verify absence of nesting native birds in the project area prior to
vegetation removal and the start of construction. These surveys would be
conducted within two weeks prior to start of vegetation removal or any
construction activities. If nesting native birds are found in the construction
area during the preconstruction surveys, they would be avoided with an
appropriate buffer area until the young birds have fledged. If state listed
(CESA), federally listed (ESA), or raptors are found outside of the
construction (disturbance) area but near the construction area,
appropriate buffers will be implemented upon consultation with CDFW. . If
non-listed state (CESA), non-listed federal (ESA), including state species
of special concern are found near, but outside of the construction area, no
buffers will be implemented.

Implementation of Mitigation Measure BIO-1 will reduce potential impacts to nesting birds
to a less than significant level.

Fisheries

According to the Fish Passage Assessment prepared by Michael Love & Associates
(Appendix C), Rohner Creek supported historic runs of coho salmon, steelhead trout and
coastal cutthroat trout. Current fisheries usage of the stream is predominately by steelhead
trout, although the lower portions of the stream are suspected of providing non-natal
rearing habitat close to the Eel River estuary for coho salmon. Both coho salmon and
steelhead trout are Federally-listed threatened species. Additionally, coho salmon are
listed under the California Endangered Species Act (CESA).

The Fish Passage Assessment’s summary of fish passage findings concluded that the 12"
Street crossing fails to meet fish passage assessment criteria for juvenile and adult
salmonids at all passage flows due to combinations of excessive leap heights, insufficient
water depths and excessive velocities. Although the crossing fails to meet fish passage
criteria, some passage may occur during select flows by individuals and is unlikely. Rohner
Creek historically supported anadromous fish and the current distribution is mainly limited
to the reach below the 12th Street crossing. The Main Street crossing, upstream from the
12" Street crossing, is not a barrier to salmonid access based on the passage
assessment.

The existing 12th Street culvert is to be retrofitted to allow for fish passage as described in
the Fish Passage Assessment (Appendix C). The culvert is to be fully backwatered by
installing a series of 13 to 15 boulder weirs spaced 14 feet apart with 0.5 feet drops,
extending approximately 180 feet downstream of the existing culvert. Existing baffles and
related structures are to be removed and a section of the inlet apron is to be cut and
reformed at a lower slope. The analysis indicates the crossing will maintain the 100-year
flow capacity with the fish passage retrofit improvements.
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On September 4, 2012, an electro-fishing survey was conducted by CDFW in Rohner
Creek. Five reach segments of Rohner Creek were surveyed with a single pass of electro-
fishing to capture, identify, and release fish for determination of the presence and
distribution of fish species in Rohner Creek. All stream habitats suitable for electro-fishing
were surveyed within each reach. The results of this survey are listed below in Table 3.4-2.

Table 3.4-2: Rohner Creek Electro-Fishing Survey Capture Results

Steelhead Steelhead Pike
Reach Yong of . Sculpin | Stickleback | Lamprey
>1yr Minnow
the Year
Railroad to
12" st. 9 3 3 7 1 0
Crossing
12" st.
Crossing to S. 0 0 0 0 10 0
15" Street
Adjacent to
Stillman Way 0 0 0 0 20 0
Rohner Park 0 0 0 0 12 1
Adjacent to
Carson Woods 0 0 0 0 6 0

Source: CDFW. 2012. Rohner Creek, Tributary to the Eel River, Tributary to the Pacific Ocean Field Note.

The existing Main Street crossing consists of a concrete box culvert with an extension. The
upstream section is 12 feet by 10.5 feet and 79 feet long, the downstream section is 13
feet by 9 feet and 68 feet long. The culverts are to remain and a mix of rock, including two
to three foot diameter boulders with smaller rock to fill voids, are to be placed along the
sides to enhance fish passage (Image 1).

The instream work window is from June 15 to October 15, and coffer dams will be used to
isolate work areas that will be dewatered. The project will have long-term beneficial effects
to salmonids. The project will improve instream habitat for threatened salmonids based on
removal of barriers (i.e., 12" Street barrier), strategic placement of anchored logs and
riparian plantings that provide long-term streambank stabilization and cover. No special-
status fish species were identified during the July 2012 field inspections; however, it is
assumed that special-status fish species including salmonids are potentially present
throughout Rohner and Hillside Creeks. The following mitigation measure is included to
reduce potentially significant impacts to salmonids to a less than significant level.

e Mitigation Measure Bio-2: Salmonids Protection

To reduce the likelihood of adverse impacts on salmonids that use Rohner Creek
and Hillside Creek, in-channel construction shall be limited to the dry season
(June 15 to October 15 or November 1 if rainless).

Prior to in-channel work as defined above, any salmonids present in the work area
shall be relocated under the supervision of a qualified fisheries biologist following
procedures acceptable to CDFW and NMFS. Once the salmonids are relocated,
flow shall be diverted around the work area as described in the project description
using temporary cofferdams and flow bypass piping.
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Implementation of Mitigation Measure Bio-2 will reduce potentially significant impacts to
salmonids to a less than significant level.

Vegetation

Overall, the habitat within the project area has been degraded as a result of anthropogenic
impacts. Urban development has encroached on the natural floodplain reducing the ability
of overland flow and retention, and landscape planting has resulted in aggressive non-
native plants taking advantage of disturbance along the channel bank. The habitat in the
project area would benefit from proposed project improvements.

As noted previously a CNDDB and CNPS records search was conducted for the Habitat
Mapping Report (Appendix A) prepared for this project, and the project site was surveyed
in July 2012. Based on the species identified in the CNPS and CNDDB records search and
surveys, the range of habitats present, and the geographical range of the various sensitive
species, the species considered most likely to occur in the vicinity of the project are
Siskiyou Checkerbloom (Sidalcea malviflora ssp. patula) and Whitney’s farewell-to-spring
(Clarkia amoena ssp. whitneyi). Siskiyou Checkerbloom has a moderate potential to occur
in the project area and Whitney's farewell-to-spring has a low potential to occur in the
project area.

According to the Rare Plant Survey memorandum (dated February 20, 2013 and included
as Appendix B within the Habitat Mapping Report, which is Appendix A within this report),
the project site does not currently support populations of Federally, State-listed and CRPR-
listed plant species, verified by field efforts on July 10, 11, 12, and 20, 2012, which did not
detect listed plant species identified in the CNDDB in the Fortuna Quadrangle search, or
focused occurrence report for the project site.

The Habitat Mapping Report (Appendix A) identified three types of non-native vegetation
within the project survey area, including: Non-Native/Ornamental Conifer/Hardwood
Alliance, Non-Native/Ornamental Grass Alliance, and Non-Native/ Invasive Forb and Grass
Alliance. These three non-native habitat types totalled approximately 1.1 acres within the
project survey area out of a total of approximately 37.4 acres (reference Table 1 within the
Habitat Mapping Report for additional information on each habitat type and its associated
acreage). Invasive plants within the project alignment, such as Himalayan blackberry
(Rubus armeniacus), English ivy (Hedra helix), Cape ivy (Delairea odorata), and
cotoneaster (Cotoneaster spp.) would be removed and replaced with native plant species.

According to the 30% design plans the project will result in the removal of approximately
3.1 acres of riparian vegetation (non-wetland willows, alders and mixed shrub) within the
Rohner Creek and Hillside Creek channels, floodplain swale, and ditches. Of that total,
approximately 2.5 acres will be riparian vegetation removal for Phase 1, approximately 0.5
acres for Phase 2, none for Phase 3 and 0.1 acres for Phase 4. Vegetation removal in the
floodplain swale and lower Hillside Creek would primarily include non-native herbs and
forbs and in some areas non-native invasive herbaceous plants. Riparian planting will be
implemented on-site, within the project footprint throughout the channel, floodplains, top of
banks, and within the floodplain swale. The amount of riparian vegetation replaced/created
as part of the project would total approximately 3.5 acres (for all four phases) and include
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native species and is detailed in Table 3.4-3 and shown in Figure 3.4-1. Riparian creation
acreage is inclusive of non-native vegetation replaced with riparian planting.

Table 3.4-3: Project Riparian Impacts and Creation

prase | (R0 | croant | Ratobyrhase | Cmulatie Rate
1 25 2.5 1:1 11
2 0.5 0.7 1.2:1 1.1:1
3 0.0 0.2 NA (Creation Only) 111
4 0.1 0.1 1:1 1.1:1

Source: GHD. 2014.

The following mitigation measure will be required to replace vegetation removed as a result
of the project, and reduce potentially significant impacts to the riparian zones in the Rohner
Creek and Hillside Creek channels.

e Mitigation Measure BIO-3: Avoid, Repair, and Revegetate Riparian Habitat
The City shall implement the following measures to protect riparian habitat:
0 Avoid impacts to riparian trees and riparian habitat to the extent feasible.

0 Remove sediments and foreign materials deposited by construction
activities from the riparian habitat.

0 Remove invasive plant species within the creek corridor as appropriate.

0 Re-establish riparian vegetation and wetland plant cover using native
seed stock, container plants, and/or cuttings collected from as close to the
impact vicinity as possible.

0 Implement biotechnical stream bank stabilization measures such as
placement of live willow staking and covering disturbed stream banks with
a biodegradable fiber (jute) coir mat, coconut fiber rolls, or another similar
biodegradable erosion control BMPs.

0 Apply seed and rice straw mulch over disturbed soils to reduce air and
rain induced erosion of soils.

0 A Planting Plan shall be developed, and it shall include a detailed
description of the planting material, the planting instructions, plant
installation methods, implementation schedule, success criteria and
monitoring requirements.

Impacts to riparian habitat would be reduced to less than significant through
implementation of Mitigation Measure BIO-3, as temporary impacts to riparian habitat
would be revegetated and restored.

c) Wetlands — Less than Significant Impact with Mitigation

The Wetland Delineation Report (Appendix B) includes Figure 2 (Survey Areas) and
Figures 3.1 through 3.7 (Wetland Delineation) which present a site map showing the
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project survey areas (Rohner Creek, Hillside Creek, West Field and Fortuna Boulevard),
the PSB limits of investigation and wetland delineation field work results. Reference the
Wetland Delineation Report (Appendix B) for more detailed information.

The wetland boundary was evaluated using the USACE (three-parameter) methodology.
Several portions of the PSB were determined to be uplands based on absence of one or
more wetland indicators (soils, botany, or hydrology). Wetland delineation field work was
conducted on January 31, February 13 and March 7, 2013. Table 3.4-1, above, identifies
each type of wetland, its location and acreage. Total acreage of wetland within the PSB is
14.38 acres.

Riverine wetlands (approximately 1.12 acres) were observed within the stream bed of
Rohner Creek and present on either side of the stream thalweg (line of lowest elevation
within a watercourse) and extend to the OHWM which as a Water of the US is the limits of
USACE jurisdiction. Palustrine emergent wetlands (approximately 9.8 acres) were
observed within the Hillside Creek and the West Field survey areas. Forested wetlands
(approximately 2.09 acres) were observed within the Hillside Creek and West Field survey
areas. Palustrine emergent ditch wetlands were observed within the West Field survey
area and include a total acreage of 0.33 acre. Scrub shrub wetlands were observed within
the West Field survey area and include a total acreage of 0.53 acre. A portion of these
wetlands will be temporarily during construction.

Existing wetlands will only be cut (excavated), and no shotcrete or RSP will be placed in
wetlands. Wetlands along the floodplain swale alignment and existing drainage ditch will
be cut to the new geometry and vegetation will be re-established. Wetlands impacted
along the Hillside Creek alignment will be cut to re-establish a channel. The vegetation
along the banks will be re-established. Wetlands will be created in the upper reach of
Hillside Creek where a sediment basin was previously constructed, within the floodplain
swale and along the lower reach of Rohner Creek.

Total wetland acreage created by the project is approximately 1.8 acres, as shown in
Figure 3.4-1. Up to 1.8 acres of existing wetlands have been identified for potential on-site
beneficial sediment reuse (fill). The primary goal of the sediment reuse is to provide
additional flood protection to low lying areas below the 100-year Eel River water surface
elevation. Total wetland acreage temporarily impacted (excavated that will remain
wetlands) by the project is approximately 1.5 acres. Wetland impacts are summarized
below in Table 3.4-4. A Wetland Mitigation Monitoring Plan will be prepared for the project.
Under the project, temporary impacts to wetlands would be unavoidable within the
floodplain swale (Palustrine emergent wetland, forested wetland, emergent ditch, and
shrub scrub wetland) and Hillside Creek (Palustrine forested wetland) channel. Temporary
project impacts to wetlands within Hillside Creek could be avoided without the construction
of Phase 3; however, Phase 3 is included as part of the project to provide 100-year storm
capacity. Phase 3 proposes to restore an area previously developed as a sediment basin.
Phase 4 flood protection and fish passage improvements will not impact wetlands.
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Table 3.4-4: Project Wetland Impacts and Creation

Max
Wetlands Wetlar_lds Exca_lvated Wetlands Wetlands
Phase Excavated (Ac) that will Remain Created Filled
Wetlands (Ac) (AC)
(Ac)
1 0.5 0.5 0.4 0.4
2 0.6 0.6 0.9 0.9
3 0.4 0.4 0.5 0.5
4 0.0 0.0 0.0 0.0

The following mitigation is included to reduce this potentially significant impact.

City of Fortuna

Mitigation Measure BIO-4: Prepare Regulatory Permits

Pursuant to requirements of applicable regulatory agencies, the City shall obtain a
1602 Streambed Alteration Agreement (SAA) with CDFW, a Nationwide Permit
(under Section 404) from the USACE, and a Section 401 Water Quality
Certification from the RWQCB.

Mitigation Measure BIO-5: Wetland Mitigation

Temporarily impacted wetlands would be mitigated onsite so there is no net loss of
wetlands (i.e., a 1:1 ratio or another ratio agreed upon with applicable regulatory
agencies). If and/or when Phase 3 is implemented, additional wetlands would be
created than currently exists. Mitigation could include wetland areas that would be
created, restored, enhanced, and/or preserved. This measure would mitigate for
the temporary reduction in wetland area within the project area that would result
between the time of impact and the successful completion of mitigation. The
wetland mitigation would need to provide the same or similar ecological functions
as the impacted wetlands. This would include creating, restoring, enhancing,
and/or preserving wetlands with a similar hydrologic regime, and similar vegetation
types. The wetland mitigation shall be designed to function with the intact wetland
features of the mitigation area.

Mitigation Measure BIO-6: Protection of Retained Wetland Areas

If there are any wetlands habitat adjacent to grading activities that are to be
retained, these areas shall be temporarily fenced (where fencing is feasible to
install) to prevent inadvertent trampling of the vegetation or access to open water
areas by construction workers and other site activities. Wherever physically
feasible, fencing (five foot high plastic construction fencing) shall be placed along
the outside edge of the retained wetlands prior to site construction work. The
fencing shall remain intact throughout the project. Once all work is completed, the
fence shall be removed.
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Implementation of Mitigation Measure BIO-4, BIO-5, BIO-6, and Environmental Protection
Action 3 (Erosion Control), would reduce impacts to wetlands to a less than significant
level.

d) Movement of Fish or Wildlife Species — Less than Significant Impact

A fish passage assessment was conducted by Michael Love & Associates, Inc., attached
as Appendix C, to determine the extent for which the existing 12th Street and Main Street
crossings are barriers to salmonids. Rohner Creek historically supported anadromous fish
and the current distribution is likely limited to the reach below the 12th Street crossing
(CDFW 2013). Instream improvements as part of the project will address fish passage for
native salmonids to comply with regulatory requirements. The assessment followed CDFW
guidelines. The assessment includes the development of fish passage flows for Rohner
Creek and preliminary recommendations to improve fish passage at each crossing. The
assessment concluded that the 12th Street crossing is a complete barrier to juveniles and
a partial barrier to adults; however, the Main Street crossing is not a barrier to salmonids
but some roughness improvements should be considered to enhance passage conditions.

The project will have a beneficial effect to salmonids by improving instream habitat based
on the removal of barriers, strategic placement of anchored logs and riparian plantings that
provide long-term streambank stabilization and cover.

The project would not substantially interfere with the movement of native resident or
migratory fish or wildlife species or within established native resident or migratory wildlife
corridors. No native wildlife nursery sites exist at the project site; however, there is the
potential for nesting birds in the project area. There would be no permanent above ground
barriers to movement associated with the project, and construction disturbance would be
limited to relatively small and discontinuous areas for the length of project construction. A
less than significant impact would occur.

e) Conflict with Local Policies or Ordinances — No Impact

The project is consistent with the policies listed above in that the City and its consultants
have consulted with applicable regulatory agencies for expertise and guidance in the
preparation of the various studies/plans prepared thus far for the project (i.e., Habitat
Mapping Report, Wetland Delineation, Fish Passage Memo, Geotechnical Report, etc.)
(Policy NCR-2.2). The Rohner Creek and Hillside Creek riparian area will be improved with
the removal of non-native/invasive species and the replanting of native species, and
reduced flooding with implementation of channel improvements, bank treatments, inset
floodplain, structural reinforcements, culvert replacements, and the 12" Street crossing
retrofit (Policy NCR-2.3). The project will comply with the requirements of the federal
Endangered Species Act, CESA, Clean Water Act, CDFW code, and CEQA (Policy NCR-
2.7). Invasive plants pose a significant threat to the health and productivity of the creek,
creek bank, and floodplain, and will be removed wherever feasible as part of the project
(Policy NCR-2.8). A Wetland Delineation has been prepared for the project and is attached
as Appendix B (Policy NCR-2.10).
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The project does not conflict with any local policies or ordinances protecting biological

resources and is consistent with all applicable policies related to biological resources in the

City of Fortuna General Plan; therefore, no impact would occur.
f) Habitat Conservation Plan — No Impact

The City of Fortuna does not have an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved conservation plan within which the
project would conflict. Furthermore, according to the Fortuna General Plan Background
Report (City of Fortuna 2007), the Fortuna General Plan Planning Area (which
encompasses both incorporated territory and unincorporated areas that may directly or
indirectly affect the city’s future development) is not subject to an adopted Habitat
Conservation Plan, Natural Community Conservation Plan, or other approved local,
regional, or state habitat conservation plan. No impact would occur.
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35 Cultural Resources
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Would the project:

a) Cause a substantial adverse change in the significance v
of a historical resource as defined in §15064.5?

b) Cause a substantial adverse change in the significance v
of an archaeological resource pursuant to §15064.5?

c) Directly or indirectly destroy a unique paleontological v
resource or site or unique geologic feature?

d) Disturb any human remains, including those interred v
outside of formal cemeteries?

35.1 Discussion

A Cultural Resources Investigation (results of records search) for the project was prepared
by Roscoe and Associates in December 2012 (separately bound). The objective of this
record search was to assess the presence of known cultural resources and to determine
what portions of the project area had been previously covered during past cultural
resources surveys. The record search focused on a review of the California Historical
Resources Information System’s regional North Coastal Information Center (NCOIC) files
of archaeological sites and previous surveys. The research also includes a review of the
National Register of Historic Places-Listed Properties and Determined Eligible Properties,
California Register of Historical Resources, California Points of Historical Interest,
California Inventory of Historical Resources, and California Historical Landmarks. Other
reviewed documents include historic maps, photographs, and sources of ethnographic
information on file in the authors’ personal collections.

Background research indicates that the project area lies within the traditional territory of the
Wiyot Tribe. The ridgeline to the southeast of Rohnerville was apparently the boundary
area between the Wiyot and Nongatl Tribe (Loud 1918). No village sites are known to have
existed in the Fortuna or Rohnerville areas, the two closest (east of the Eel) being
Tswokérok, approximately 1.5 miles to the northwest at the mouth of Strong’s Creek, and
Kigérgololil, approximately two miles to the south at the mouth of the Van Duzen River
(Loud 1918, Plate 1). No Wiyot trails are shown in the area, although it is likely that a path
made its way along the “Goose Lake Prairie Trail” shown on the early GLO plat maps for
the townships. A brief review of John P. Harrington’s notes did not reveal any additional
information about the Wiyot presence in the area.

The general area was settled in 1850, and was the location of a pack train route to the
Trinity County gold mines. By the 1860s, the area “on both sides of what is how
Rohnerville Road and Main Street, as far as the eyes could see westward to the Eel River
were fields of hay and grain” (Thompson 1967:11). The community gained a post office,
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which was first called Eel River, but soon another name became prominent, it was that of
Swiss immigrant Henry Rohner (Turner 1993:71). In 1856 Rohner opened the first
business in the area located just southeast of the corner of today’s First Street and
Rohnerville Road (Fountain 2001:(128)42).

According to the Fortuna General Plan Background Report, the bluffs overlooking the Eel
River are made up of massive fine and medium grained sandstones, pebbly conglomerate
and siltstone and have been a significant source of fossils. Ash layers exposed in some
areas date from 1.3 to 1.5 million years ago. This formation has produced mollusks, sand
dollars fossilized plant, turtle, starfish and agatized whalebone finds; therefore, it is
assumed that the Fortuna General Plan Planning Area has the potential to contain
paleontological resources (City of Fortuna 2007).

a, b) Historical or Archaeological Resources — Less than Significant with
Mitigation
According to the cultural resources records search, there are no known prehistoric
archaeological sites in the survey area or within a 500-meter radius. The Rohnerville
vicinity figures prominently in early history of the north coast; however, the specific project
locations appear to have a relatively low to moderate sensitivity for containing significant
remains from historic period activity. Historical buildings and archaeological deposits would
be more likely along Fortuna Boulevard. Survey area air photo and historic map analysis
reveals that all project locations have been substantially altered through agricultural
practices, creek channelization, and development. The historic period buildings at the CAL
FIRE Forestry and Fire Protection Station situated adjacent to the project site along
Rohner Creek at South Fortuna Boulevard have been determined potentially eligible for the
National Register of Historic Places. No other historic period cultural resources are listed
with the NCOIC for the survey area or the 500 meter radius.

Although the project will not cause demolition of any structures, other than bridge and
culvert demolition and replacement, there may be cultural artifacts on or below the surface
that could be disturbed by project activities. If previously unidentified archaeological or
historic resources are discovered during construction of the project, impacts to such
resources could be significant if not treated properly. Background research indicates that
the project area lies within traditional territory of the Wiyot Tribe; therefore, the Wiyot Tribe
will be contacted prior to the commencement of construction.

¢ Mitigation Measure CR-1: Phase 1 Survey

Prior to construction, the City of Fortuna shall have a Phase 1 Cultural
Resources Study completed for the project footprint. If archaeological resources
are encountered, the project shall be redesigned to avoid impacting the
resource. If the resource cannot be avoided, the City of Fortuna shall have a
Phase 2 Cultural Resources Investigation completed. If the Phase 2 concludes
that the archaeological resources are significant and the project cannot avoid
these resources then the City of Fortuna shall complete a Phase 3 Cultural
Resources Data recovery effort.
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e Mitigation Measure CR-2: Identify and Avoid or Minimize Impacts to
Unknown Historic and/or Archaeological Resources

The City of Fortuna shall ensure that if concentrations of prehistoric or historic-
period materials are encountered as a result of ground-disturbing activity
attributable to the project, all work in the immediate vicinity shall halt until a
qualified archaeologist can evaluate the finds and make recommendations. The
recommendations of the archaeologist shall be implemented. Prehistoric
materials could include obsidian and chert debitage or formal tools, grinding
implements, (e.g., pestles, handstones, bowl mortars, slabs), locally darkened
midden, deposits of shell, faunal remains, and human burials. Historic materials
could include ceramics/pottery, glass, metal, can and bottle dumps, cut bone,
barbed wire fences, building pads, structures, and trails/roads.

If such materials are encountered during construction, the City shall retain a
gualified archaeologist who shall be present during subsequent surface and
subsurface activities in the vicinity of the sensitive materials as determined
necessary by the archaeologist. With respect to these areas of sensitive
materials:

= Ground disturbance shall be monitored by a qualified archaeologist with
the authority to temporarily halt work and redirect equipment if cultural
materials are discovered.

= If cultural materials are discovered, the archaeologist shall assess the
discovery to determine if it constitutes either a unique archaeological
resource or a historical resource for purposes of CEQA (CCR Title 14
§15064.5[a)).

= If the archaeologist determines that the materials do not constitute either a
unique archaeological resource or a historical resource, their presence
shall be noted but need not be considered further (CCR Title 14
815064.5[c] [3]).

= If the archaeologist determines: (a) that the materials do constitute a
unique archaeological resource or historical resource; and, (b) they are
subject to substantial adverse change as defined in CCR Title 14
§15064.5[b], the archaeologist shall provide recommendations to the City
for appropriate treatment which, among other options, may include
preservation in place or archaeological data recovery. Preservation in
place is preferred, if it is feasible.

Implementation of Mitigation Measures CR-1 and CR-2 would reduce potentially significant
impacts to less than significant levels by protecting, preserving, or recovering any
significant cultural resources, including historical resources, affected by project
construction.
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c) Paleontological or Geological Resources — Less than Significant with
Mitigation
Paleontological resources are the remains or traces of prehistoric animals and plants.
Paleontological resources, which include fossil remains and geologic sites with fossil-
bearing strata are non-renewable and scarce and are a sensitive resource afforded
protection under environmental legislation in California. Under California PRC Section
5097.5, unauthorized disturbance or removal of a fossil locality or remains on public land is
a misdemeanour. State law also requires reasonable mitigation of adverse environmental
impacts that result from development of public land and affect paleontological resources
(CPR Section 30244).

As noted previously, the Fortuna General Plan Planning Area has the potential to contain
paleontological resources. Although it is unlikely that project construction would impact
potentially significant paleontological resources, it cannot be ruled out altogether;
therefore, the potential impact is considered significant. The following mitigation measure
is proposed.

e Mitigation Measure CR-3: Evaluation and Treatment of Paleontological
Resources

If paleontological resources (e.g., vertebrate bones, teeth, or abundant and well-
preserved invertebrates or plants), are encountered during construction, the City
shall ensure work in the immediate vicinity shall be diverted away from the find
until a professional paleontologist assesses and salvages the find, as
appropriate.

Implementation of Mitigation Measure CR-3 would reduce impacts to a less than significant
level by requiring evaluation and salvage of any paleontological resources found during
project construction. Additionally, the project site does not include any unique geologic
features.

d) Human Remains — Less than Significant Impact

Although no known cemeteries or burial sites are located on the project site, given the long
history of human activity in the area, encountering human remains during construction
activities is possible. If human remains are discovered during construction of the project,
impacts could be significant. As such, Environmental Protection Action 2, Procedures for
Encountering Human Remains, has been incorporated into this project to reduce this
potential impact to less than significant by providing standard procedures in the event that
human remains are encountered during project construction and adherence to PRC
Section 5097.98 requiring Native American tribal notification.
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3.6 Geology and Soils
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Would the project:

a) Expose people or structures to potential substantial
adverse effects, including the risk of loss, injury, or death
involving:

i) Rupture of a known earthquake fault, as delineated
on the most recent Alquist-Priolo Earthquake Fault
Zoning Map issued by the State Geologist for the v
area or based on other substantial evidence of a
known fault? Refer to Division of Mines and
Geology Special Publication 42.

if) Strong seismic ground shaking? v
iii) Seismic related ground failure, including v
liquefaction?
iv) Landslides? v
b) Result in substantial soil erosion or the loss of topsoil? v

c) Be located on a geologic unit or soil that is unstable, or
that would become unstable as a result of the project, v
and potentially result in on, or off, site landslide, lateral
spreading, subsidence, liquefaction or collapse?

d) Be located on expansive soil, as defined in Table 18-1-B
of the Uniform Building Code (1994), creating substantial v
risks to life or property?

e) Have soils incapable of adequately supporting the use of
septic tanks or alternative wastewater disposal systems v
where sewers are not available for the disposal of
wastewater?

3.6.1 Discussion

Geologic Conditions

According to the Geotechnical Design Report prepared for this project (available at the City
of Fortuna), published geologic mapping shows the site underlain by:

e Quaternary alluvial deposits consisting of sand, silt, gravel, and clay in the channel
areas;

e Late Pleistocene-age Eel River flood plain sediments, mapped as the Rohnerville
Formation, shown to underlie the alluvium consisting primarily of gravel with
smaller amounts of sand, silt, and clay;

e Late Pleistocene Hookton Formation, comprised of marine and non-marine sand,
gravel and silt (mapped in the hill area north and east of the project area).
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The USGS Quaternary Faults Web Mapping Application identifies several segments of the
Little Salmon Fault zone within three miles of the project site that have been mapped as
Holocene age (displacement within the last 11,000 years). Figure 4 (in the Geotechnical
Design Report) shows the approximate location of faulting in the region.

Subsurface Soil and Rock Conditions

According to the Geotechnical Design Report, two units were encountered in the test
borings and are summarized as:

e Unit 1: This unit consists of interbedded soft to stiff, clays and silts, and loose, silty
sands to depths of about eight to 21.5 feet below ground surface (bgs). This unit is
exposed in the creek banks.

e Unit 2: This consists of medium dense to very dense sands and gravels (with
varying percentages of fines) with interbedded stiff to hard clays and silts. This unit
is generally below Unit 1 and extended to the full depth of exploration (61.5 feet
bgs).

a.i) Fault Rupture — Less than Significant Impact

The Alquist-Priolo Earthquake Fault Zoning Act was passed in 1972 to mitigate the hazard
of surface faulting to structures for human occupancy. This act prohibits the location of
structures designed for human occupancy across active faults and regulates construction
within fault zones. The project alignment is not within or adjacent to an Alquist—Priolo
Earthquake Fault Zone (Bryant and Hart 2007). The nearest fault classified as an Alquist—
Priolo Earthquake Fault Zone is the Little Salmon Fault located approximately 1.2 miles
northeast of the project. Based on published mapping, the possibility of ground ruptures
and/or fault creep along the project alignment or at the project facilities is low. Additionally,
the project does not include housing or structures for human occupancy subject to the
Alquist-Priolo Act. The impact is less than significant.

a.ii) Ground Shaking — Less than Significant Impact

All of coastal Northern California is subject to potentially strong seismic ground shaking
and multiple earthquake sources capable of generating moderate to strong earthquakes
are in close proximity to the project site. Strong seismic shaking is a regional hazard that
could cause major damage to the project area. The extent of ground-shaking during an
earthquake is controlled by the earthquake magnitude and intensity, distance to the
epicenter, and the geologic conditions in the area.

The proposed project would not expose people or structures to seismic ground shaking
and project facilities have been designed by professionally registered civil engineers and
geologists to industry standards. Additionally, the project does not involve the construction
of structures which would be occupied by people. The impact is less than significant.

a.iii) Liguefaction — Less than Significant Impact

Liguefaction is the transformation of saturated, loose, fine-grained sediment to a fluid-like
state because of earthquake shaking or other rapid loading. Liquefaction is known to occur
in loose or moderately saturated granular soils with poor drainage.
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The proposed project would not include residential development, occupied structures, or
critical facilities that would be subject to liquefaction. The Geotechnical Design Report
concluded that the upper silty sands and soft to stiff clays (Unit 1) within 10 to 20 feet of
the ground surface are subject to liquefaction, and that the deeper dense sands and
gravels and very stiff to hard clays (Unit 2) are generally not subject to liquefaction.

The civil plans and specifications for the project have been designed by professionally
registered civil engineers and geologists to industry standards for each project element
including general excavation, channel improvements, intake weirs and outfall structures,
channel retaining walls, box culverts, and bridges. Therefore, the project would not expose
people or structures to potential substantial adverse effects from liquefaction and the
impact would be less than significant. Reference the Geotechnical Design Report for more
detailed information.

a.iv) Landslides — Less than Significant Impact

Landslides are gravity-driven downslope movements of earth materials, typically triggered
by earthquakes, or elevated pore pressures, resulting from peak rainfall events. Factors
that influence the susceptibility of an area to landslides, or mudflows, include slope
gradient, the nature of earth materials, vegetative cover, and groundwater levels (City of
Fortuna 2010a). The Geotechnical Design Report did not observe evidence of significant
geologic hazards such as landslides. The project would not expose people or structures to
substantial risk of landslides for the reasons stated above. The impact is less than
significant.

b) Loss of Topsoil — Less than Significant Impact with Mitigation

Construction activities, including trenching, excavation, removal of vegetation, and
operation of heavy equipment would disturb soil and, therefore, have the potential to cause
erosion. Subject to regulatory approval, an erosion control plan (Environmental Protection
Action 3) and SWPPP (Environmental Protection Action 4) would be prepared for the
project prior to the start of construction and soil disturbance. The erosion control plan
would include BMPs designed to reduce erosion of exposed soil and minimize the
sediment entrained in runoff from the site during construction. BMPs may include: silt
fences, straw bales and wattles, soil stabilization controls, site watering for controlling dust,
and sediment detention basins. All disturbed riparian areas would be re-vegetated
following construction with native plant species that would serve to stabilize site conditions
and prevent invasive species from colonizing. Ground disturbance in hon-sensitive habitat
areas would be mulched with straw or other appropriate material, as necessary under the
SWPPP for the project. With the implementation of Environmental Protection Actions 3 and
4 and Mitigation Measure HYD-1, potential impacts to soil erosion or the loss of topsoil
would be less than significant.

c) Unstable Soil — Less than Significant Impact

According to the Geotechnical Design Report, the project site is subject to strong ground
motions, is subject to liquefaction, the seismically induced settlement potential is high, and
the potential for seismic slope instability is high due to possible high ground accelerations,
loose silty sand bank materials and shallow groundwater. The potential for fault rupture
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and associated ground displacement on the project site is low. However, the Geotechnical
Design Report concluded that the project site is suitable for the proposed project
improvements when constructed in accordance with industry standards and the
geotechnical recommendations in the report. The impact is less than significant. Reference
the Geotechnical Design Report for more detailed information.

d) Expansive Soils — Less than Significant Impact

Expansive soils are generally high in certain clay types and are prone to large volume
changes that are directly related to changes in water content. According to the Fortuna
General Plan Program EIR, the Eel River Valley is underlain by the Hookton Formation
that includes coastal plain and fluvial deposits. The western two-thirds of the Fortuna
Planning Area overlays this formation. Given the unconsolidated nature of this formation
and its proximity to the Eel and Van Duzen rivers this portion of the Fortuna Planning Area
is subject to varying levels of expansive soils. The Geotechnical Design Report, however,
concluded that the project site is suitable for the proposed project improvements when
constructed in accordance with industry standards and the geotechnical recommendations
in the report. The project impact from expansive soils would be less than significant.

e) Septic Tanks — Less than Significant Impact

Because the project does not include septic tanks or alternative wastewater disposal
systems, and because the channel improvements, intake weirs and outfall structures,
channel retaining walls, box culverts, and bridges will not be impacted or be located on
soils incapable of adequately supporting the use of septic tanks or alternative wastewater
disposal systems, a less than significant impact would occur.
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Would the project:

3.7 Greenhouse Gas Emissions
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a) Generate greenhouse gas emissions, either directly or
indirectly, that may have a significant impact on the 4

b) Conflict with an applicable plan, policy or regulation
adopted for the purpose of reducing the emissions of v
greenhouse gases?

City of Fortuna

3.7.1 Discussion

Climate change refers to change in the Earth’s weather patterns including the rise in the
Earth’s temperature due to an increase in heat-trapping or "greenhouse" gases (GHGS) in
the atmosphere. Unlike emissions of criteria and toxic air pollutants, which have local or
regional impacts, emissions of GHGs that contribute to global warming or global climate
change have a broader, global impact. Global warming is a process whereby GHGs
accumulating in the atmosphere contribute to an increase in the temperature of the Earth’s
atmosphere. The principal GHGs contributing to global warming are carbon dioxide (CO2),
methane (CH4), nitrous oxide (N20) and fluorinated compounds. These gases allow
visible and ultraviolet light from the sun to pass through the atmosphere, but they prevent
heat from escaping back out into space. Among the potential implications of global
warming are rising sea levels, and adverse impacts to water supply, water quality,
agriculture, forestry, and habitats. In addition, global warming may increase electricity
demand for cooling, decrease the availability of hydroelectric power, and affect regional air
quality and public health. Like most criteria and toxic air contaminants, much of the GHG
production comes from motor vehicles. GHG emissions can be reduced to some degree by
improved coordination of land use and transportation planning at the City, County and
subregional level, and other measures to reduce automobile use. Energy conservation
measures also can contribute to reductions in GHG emissions (BAAQMD 2012).

The California Global Warming Solutions Act of 2006 (Assembly Bill 32) definitively
established the state’s climate change policy and sets GHG reduction targets (Health &
Safety Code 838500 et seq.). The state set its target at reducing greenhouse gases to
1990 levels by 2020.

The NCUAQMD does not have rules, regulations, or thresholds of significance for non-
stationary or construction-related GHG emissions. In 2011, the NCUAQMD adopted Rule
111 - Federal Permitting Requirements for Sources of Greenhouse Gases to establish a
threshold above which New Source Review (NSR) and federal Title V permitting applies
and to establish federally enforceable limits on potential to emit greenhouse gases for
stationary sources. These are considered requirements for stationary sources and should
not be used as a threshold of significance for non-stationary source projects.

Rohner Creek Flood Control, Habitat and Seismic Improvements Project - Initial Study & Proposed Mitigated Negative Declaration

June 2014

3-31



The Fortuna General Plan includes two policies specific to GHGs. Policy HS-3.5
(Restoration for Greenhouse Gases Absorption) states, “foster and restore forests and
other terrestrial ecosystems that offer significant carbon mitigation potential.” Policy HS-3.6
(Greenhouse Gas Emissions Reduction from Transportation) states, “Increase clean-fuel
use, promote transit-oriented development and alternative modes of transportation, and
reduce travel demand.” The City of Fortuna does not have an adopted Climate Action Plan
or similar policies and standards to address GHG emissions other than the two polices
noted above. Also, the City has not adopted local implementing procedures and guidelines
for CEQA to address how emissions should be analyzed in environmental documents.

a) Generation of Greenhouse Gas Emissions — Less than Significant Impact
Construction

Construction of the project would cause GHG emissions as a result of combustion of fossil
fuels used in construction equipment and vehicles from workers commuting to and from
the site. The project would require the use of several pieces of heavy earthmoving
equipment, delivery trucks, construction commute and utility vehicles, paving equipment, in
addition to generators, and other small engine-powered tools. The NCUAQMD has not
adopted a threshold for construction-related GHG emissions against which to evaluate
significance and has not established construction-generated criteria air pollutant screening
levels above which quantitative air quality emissions would be required.

Guidelines established by the Sacramento Metropolitan Air Quality Management District
(SMAQMD) suggest that the district would expect qualitative analysis to be conducted for
projects substantially greater in scope than the proposed project. For example, quantitative
analysis would be expected for a school or commercial facility construction project over 30
acres, a city park over 60 acres, or a single family residential development with over 180
units (SMAQMD 2009). Project emissions during construction of the project would not
approach the level of emissions associated with these reference project types and would
not cause a considerable contribution to the cumulative GHG impact at the regional or
state level. Given the project’s scale, scope, and duration, it would not have a measurable
or considerable contribution to the cumulative GHG impact at the local, regional or state
level. The impact would be less than significant.

Operations

The project would include only minor and negligible operational GHG emissions associated
with the repair and maintenance of stormwater facilities as needed. The level of repair and
maintenance would not lead to a substantial increase in GHG emissions or a related
impact. The impact would be less than significant.

b) Conflict with an Applicable Plan, Policy, or Regulation — No Impact

As stated above, the City of Fortuna has not prepared a Climate Action Plan. The project
does not conflict with the two GHG policies noted above (HS-3.5 and HS-3.6). Although
the project would produce a minor amount of construction-related emissions, the project
would not conflict with any plans, policies, or regulations, and there would be no impact.
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3.8 Hazards and Hazardous Materials

Would the project:
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a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset and
accident conditions involving the release of hazardous
materials into the environment?

¢) Emit hazardous emissions or handle hazardous or
acutely hazardous materials, substances, or waste
within one-quarter mile of an existing or proposed
school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a result,
would it create a significant hazard to the public or the
environment?

e) For a project located within an airport land use plan or,
where such a plan has not been adopted, within two
miles of a public airport or public use airport, would the
project result in a safety hazard for people residing or
working in the project area?

f) For a project within the vicinity of a private airstrip, would
the project result in a safety hazard for people residing
or working in the project area?

g) Impair implementation of or physically interfere with an
adopted emergency response plan or emergency
evacuation plan?

h) Expose people or structures to a significant risk of loss,
injury or death involving wildland fires, including where
wildlands are adjacent to urbanized areas or where
residences are intermixed with wildlands?

3.8.1 Discussion

Hazardous Materials

Hazardous materials are substances, or a combination of substances, that, due to quantity,

concentration, physical, chemical, radiological, explosive, or infectious characteristics,
pose a potential danger to humans or the environment. Generally, these materials are
categorized as: explosive and blasting agents; flammable and nonflammable gases;

combustible liquids and solids; oxidizers; poisons; disease-causing agents; radioactive
materials; corrosive materials and other materials, including hazardous wastes.
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A Hazardous Materials Corridor Study (Corridor Study) was conducted for the project in
May, 2013 and is available for review at the City. The purpose of this Corridor Study was to
identify areas of potentially impacted soil and/or groundwater along the proposed project
alignment that may require special handling and disposal during construction or could pose
a health exposure risk to construction workers. The results of the Corridor Study can be
utilized to minimize potential construction schedule delays and change orders by
facilitating the necessary planning and coordinating with regulatory agencies, disposal
facilities and/or responsible parties prior to construction.

The Corridor Study identified several properties where potentially impacted soil and/or
groundwater may be encountered during construction activities within the project vicinity.
Table 3.8-1 lists those sites and Figure 3.8-1 shows each site in relation to the project
alignments. Hazard Rank is defined as follows:

Hazard Rank 1: A site that will likely affect project construction. Contamination of soil
and/or groundwater is confirmed to be within the project alignment.

Hazard Rank 2: A site with the potential to affect the project, either because of the
presence of contamination that may likely migrate into the project area
or because the extent of contamination is unknown.

Hazard Rank 3: A site that is not known to be contaminated, but due to current or
historical use could possibly have contamination that could affect
project construction.

Hazard Rank 4: A site that has little or no potential to affect the project.

Table 3.8-1: Sites of Interest and Hazard Ranks

Site Hazard GHD
Rank Map 1D
Dave’s 76 Station 1 2
CAL FIRE Station 1 6
Caltrans Maintenance Station 1 7
Former Pete’s Texaco/Shelton’s Autolube and Wash 2 4
Unocal #5630 3 1
Ivey’'s Automotive 3 5
Private Residence, APN 201-061-025 3 8

Source: GHD. 2013. Rohner Creek Flood Control and Habitat Improvements Project, Hazardous Materials
Corridor Study. May 23.

Airport Hazards

Two airports serve the City of Fortuna, including Arcata/Eureka Airport (ACV) and
Rohnerville Airport. The ACV, located approximately 32 miles north of the project area in
the unincorporated community of McKinleyville, is the primary regional commercial airport
serving Humboldt County. The Rohnerville Airport is a public airport located between
Drake Hill Road and State Route 36. The Rohnerville Airport is more than two miles south
of the project area.
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Emergency Response and Evacuation Planning

Federal and state laws require local jurisdictions to prepare Emergency Response Plans
(ERPs) that address interruptions of water and power due to earthquakes, fires, floods,
sabotage and terrorist acts. The City of Fortuna has Emergency Response Plans in place
(City of Fortuna 2010a).

Humboldt County is the primary agency responsible for emergency response and
evacuation planning. The Humboldt County Emergency Operations Plan addresses a
planned response to extraordinary emergency situations associated with natural disasters,
technological incidents, and national security emergencies in or affecting Humboldt
County. The Humboldt County Operational Area Hazard Mitigation Plan inventories the
potential natural hazards in the County, assesses the risk to people, buildings and critical
facilities, and develops a mitigation strategy to reduce the risk of exposure and allow a
swift and organized recovery should a disaster occur (City of Fortuna 2010a).

Wildland Fire

According to the Fortuna General Plan Program EIR (City of Fortuna 2010a), wildland fire
risks are primarily an issue in the northern and eastern edges of the Planning Area, which
are steeply sloped and covered with coniferous forest. The central and western portions of
the Planning Area are predominately flat and therefore less subject to wildland fire.

a) Transport, Use, and Disposal of Hazardous Materials — Less than
Significant Impact

Project construction would require the use of hazardous materials such as fuels, lubricants,
paints, and solvents. Following construction, the project would not result in the storage or
transport of hazardous materials. Numerous laws and regulations ensure the safe
transportation, use, storage and disposal of hazardous materials. Worker safety
regulations cover hazards related to exposure to hazardous materials. Regulations and
criteria for the disposal of hazardous materials mandate disposal at appropriate landfills.
Because the City, contractors, and other construction service providers would be required
to comply with existing hazardous materials laws and regulations for the transport, use,
and disposal of hazardous materials, the impacts associated with the project having the
potential to create a significant hazard to the public or the environment would be less than
significant.

b) Upset or Accidents Involving Hazardous Materials — Less than Significant
Impact

During construction, routine transport of hazardous materials to and from the project area
could indirectly result in an incremental increase in the potential for accidents. Caltrans, the
Federal Department of Transportation, and the California Highway Patrol (CHP) regulate
the transportation of hazardous materials and wastes, including container types and
packaging requirements, as well as licensing and training for truck operators, chemical
handlers, and hazardous waste haulers. Because the City, contractors, and other
construction service providers would be required to comply with existing hazardous
materials laws and regulations for the transport of hazardous materials, the impacts
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associated with the potential to create a significant hazard to the public or the environment
would be less than significant. Under Mitigation HYD-1, an additional level of safety would
occur with the requirement to implement BMPs with regard to hazardous materials and
sediment.

c) Emit Hazardous Materials within 0.25 Mile of a School — Less than
Significant Impact

Fortuna Union High is located on 12th Street immediately west of Rohner Creek (Figure 2).
The eastern edge of the football stadium and athletic fields are approximately 680 feet
from Rohner Creek and the easternmost school facility buildings off 14th Street are
approximately 1,060 feet from Rohner Creek. The football stadium and athletic fields are
adjacent and to the west of the proposed Rohner Creek floodplain swale. The East High
continuation school is also located west of Rohner Creek on 16th Street. East High is
approximately 535 feet west of Rohner Creek and also adjacent to the Rohner Creek
floodplain swale. No aspect of the project is expected to emit hazardous materials, and as
noted above, the City, contractors, and other construction service providers would be
required to comply with existing hazardous materials laws and regulations for the safe
transport, use, and disposal of hazardous materials. Therefore, the impact is less than
significant.

d) Included on a List of Hazardous Materials Sites — Less than Significant
Impact with Mitigation

The Corridor Study documented evidence that soil and groundwater impacts from historical
activities may have occurred. Petroleum hydrocarbon and fuel oxygenate releases may
have the potential to be present at seven locations (see Figure 3.8-1 and Table 3.8-1 for
locations and hazard rank) within, or adjacent to, the project alignment.

Project construction requires excavating and filling. Soil potentially impacted with the
following contaminants of concern (COCSs); petroleum and chlorinated hydrocarbons,
MTBE, and metals may be encountered within portions of the project alignments during
construction.

Groundwater is expected to be encountered during construction activities and excavation
dewatering. Groundwater pumped from excavations may be impacted by the following
COCs; petroleum and chlorinated hydrocarbons, MTBE, and metals.

Because of the potential soil/groundwater impacts associated with project construction, the
following mitigation measure is required.

e Mitigation Measure HAZ-1 Known Areas of Impacted Soil (CAL FIRE Reach)

Petroleum hydrocarbon impacted soil and groundwater has been documented at
the CAL FIRE property. Excavated soils from the CAL FIRE portion of the project
alignment will be containerized, characterized and disposed at a facility licensed to
accept the material as characterized. Soil samples shall be submitted to a state
certified laboratory for analysis of the following constituents: total petroleum
hydrocarbons as gasoline, diesel and motor oil (TPH-G, TPH-D and TPH-MO),
benzene toluene, ethylbenzene and total xylenes (BTEX), methyl tertiary butyl
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ether (MTBE), chlorinated hydrocarbons and California Assessment Metals (CAM)
17. If elevated metal concentrations are reported, samples will be analyzed for the
soluble threshold limit concentration (STLC) which is necessary to determine the

class of waste (hazardous or non-hazardous) which may be potentially generated.

Results of the laboratory analysis will be submitted to potential landfills for
acceptance and will be compared to the following criteria: California Code of
Regulations (CCR) Title 22 Chapter 11, Article 3 (Table 1) for evaluation of waste
characterization. If reported constituent concentrations exceed the criteria
identified in CCR Title 22, Chapter 11, Article 3, then the material will be classified
as a hazardous waste and excavated material would need to be disposed of at a
facility licensed to accept such material.

Measures for worker safety shall include (but not be limited to) preparation of a site
specific health and safety plan and instruction and us of appropriate personal
protective equipment.

e Mitigation Measure HAZ-2 Unknown Areas of Impacted Soil and
Groundwater

There may be areas of unknown soil and groundwater contamination which are
encountered during construction activities. Site workers shall be cognizant of odors
or staining observed in excavated soil and groundwater. If areas of contaminated
soil and groundwater are encountered during excavation activities, work shall be
stopped and soil and groundwater shall be collected for laboratory analysis to
characterize the material. Laboratory analysis shall include the following
constituents, TPH-G, TPH-D, TPH-MO, BTEX, MTBE, chlorinated hydrocarbons and
CAM 17 metals (with STLC if necessary). Laboratory analytical results will be
compared to the criteria listed in CCR Title 22, Chapter 11, Article 3 and the San
Francisco Bay Regional Water Quality Control Board (SFBRWQCB) Environmental
Screening Levels (ESLSs). If the reported constituent concentrations are above the
SFBRWQCB ESLs, the following mitigation measures will be implemented.

Excavated soil and groundwater will need to be managed to ensure proper disposal
and worker safety. Excavated soil and ground water shall be
stockpiled/containerized pending characterization and disposal. Soil shall be
stockpiled and construction industry best management practices shall be employed
for the duration of time for which the soil is stockpiled. Following chemical
characterization, excavated soil and groundwater shall be disposed at a facility
licensed to accept the material as characterized. Measures for worker safety shall
include (but not be limited to) preparation of a site specific health and safety plan
and instruction and us of appropriate personal protective equipment.

Implementation of Mitigation Measures HAZ-1 and HAZ-2 will ensure that potential
soil/groundwater impacts from project construction will result in a less than significant
impact. Implementation of Environmental Protection Actions 3, 4 and, 5 and Mitigation
Measure HYD-1 will also help ensure potential impacts are less than significant.
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e,f) Safety Hazard for People Residing or Working Within Two Miles of an
Airport — No Impact

There are no public or private airports within two miles of the project site. The nearest
public airport, the Rohnerville Airport, is located approximately 2.4 miles south of the
project site (City of Fortuna 2007). The project would not result in airport-related safety
hazards for people residing or working in the project area. No impact would occur.

g) Impair or Interfere with an Adopted Emergency Response/Evacuation Plan
— No Impact

The Humboldt County Department of Health & Human Services Division of Environmental
Health (HCDEH) has a Hazardous Materials Area Plan (HMAP) that covers the County,
including the City of Fortuna and its surroundings. The HMAP establishes the following:

e Policies, responsibilities, and procedures required for protecting the health and
safety of Humboldt County’s population, the environment, and the public and
private property from the effects of hazardous materials incidents;

e Emergency response organization for hazardous materials incidents occurring
within Humboldt County;

e Operational concepts and procedures associated with the Eureka Fire
Departments Regional Hazardous Materials Response Team (EFD HMRT).

The City of Fortuna also has hazardous material response plans associated with the
regulatory requirements for their wastewater treatment, water treatment plant facilities and
operations, and an emergency response plan that establishes chain-of-command and
response procedures between the police, fire, public works, City staff and board, and other
essential departments and outside organizations. Response plans are also included in
hazardous materials business plans, for those businesses that are required by the HCDEH
to prepare and maintain them (City of Fortuna 2010a).

The project will not impair or interfere with any emergency response and evacuation plans,
and does not include development that would significantly increase the number of people
exposed to potential emergencies. Furthermore, no roads would be closed as a result of
project activities. No impact would occur.

h) Exposure to Wildland Fires — Less than Significant Impact

Government Code Sections 51175-89 directs CAL FIRE to map areas of very high fire
hazard within Local Responsibility Areas (LRA). Mapping of the areas, referred to as Very
High Fire Hazard Severity Zones (VHFHSZ), is based on relevant factors such as fuels,
terrain, and weather. CAL FIRE has determined that Humboldt County has ho VHFHSZ in
the LRA. The LRA map for Humboldt County is in draft form as of March, 2014. According
to the adopted Fire Hazard Severity Zones in SRA map for Humboldt County (adopted by
CAL FIRE on November 7, 2007), the project area is in an area not analyzed for severity
(CAL FIRE 2008).

Temporary water storage tanks may be used during construction, but no dedicated fire
suppression water tanks are proposed. Construction involving heavy equipment, vehicles,
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power tools, and personnel smoking in and around the project site could cause the ignition
of a wildfire; however, the project site is within the urbanized area of Fortuna so the
possibility of a wildfire is remote. The project area is generally considered to be in the
central portion of the Fortuna Planning Area and is not prone to wildland fire. The impact is
less than significant.
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3.9 Hydrology and Water Quality

Potentially

Significant
Impact

Less-Than-

Significant With

Mitigation
Incorporation

Would the project:

Less-Than-
Significant
Impact

No
Impact

a) Violate any water quality standards or waste discharge
requirements?

b) Substantially deplete groundwater supplies or interfere
substantially with groundwater recharge such that there
would be a net deficit in aquifer volume or a lowering of
the local groundwater table level (e.g., the production
rate of pre-existing nearby wells would drop to a level
which would not support existing land uses or planned
uses for which permits have been granted)?

c) Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the
course of a stream or river, in a manner which would
result in substantial erosion or siltation on- or off- site?

d) Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the
course of a stream or river, or substantially increase the
rate or amount of surface runoff in a manner which
would result in flooding on- or off- site?

e) Create or contribute runoff water which would exceed
the capacity of existing or planned stormwater drainage
systems or provide substantial additional sources of
polluted runoff?

f) Otherwise substantially degrade water quality?

g) Place housing within a 100-year flood hazard area as
mapped on a federal Flood Hazard Boundary or Flood
Insurance Rate Map or other flood hazard delineation
map?

h) Place within a 100-year flood hazard area structures
which would impede or redirect flood flows?

i) Expose people or structures to a significant risk of loss,
injury or death involving flooding, including flooding as a
result of the failure of a levee or dam?

j) Inundation by seiche, tsunami, or mudflow?

3.9.1 Discussion

Municipal Water Source

The City of Fortuna relies on the Eel River Valley Groundwater Basin as its municipal
water source. Groundwater is pumped from five City-owned extraction wells located on Eel
River Drive between Kenmar Road and Drake Hill Road. Approximately 457 million gallons
(MG) or 1,402 acre-feet of potable water were produced by the City’s wells in 2009 (DWR

2009) (City of Fortuna 2010a).
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Watershed

The Rohner Creek Drainage Area is located in the northern part of the City of Fortuna,
bordered by the North Fortuna Drainage Area to the west and the Hillside Creek and
Strongs Creek watersheds to the east. The Rohner Creek watershed encompasses
approximately 2,700 acres with the majority of the drainage basin located in undeveloped
areas to the north, and only the lower southern portion of the basin located in the
developed areas of the City of Fortuna. Rohner Creek is the largest tributary of Strongs
Creek, joining Strongs Creek just before it discharges to the Eel River (Winzler & Kelly
2005).

The Hillside Creek watershed encompasses approximately 420 acres and is located south
and east of the Rohner Creek Drainage Area and north and west of the Strongs Creek
Drainage Area. Hillside Creek is a tributary of Rohner Creek and confluences with Rohner
Creek just west of Fortuna Boulevard near Alder Drive and Willow Drive (Winzler & Kelly,
2005).

Municipal Stormwater Discharges

The City of Fortuna stormwater drainage system serves the incorporated City of Fortuna
and its immediate environs (11,350 acres total). It consists of a downtown system, several
peripheral subdivision systems and outlying rural systems. The downtown drainage system
is composed primarily of reinforced concrete pipe (RCP) and corrugated metal pipe (CMP)
with diameters ranging from 8” to 54”, with older box culverts and cross drains at
intersections. The subdivision drainage systems are composed of RCP, CMP and
polyethylene pipe with diameters ranging from 12" to 48". The outlying rural systems are
composed largely of roadside ditches and culverts. Stormwater runoff from these systems
flows by gravity to Rohner Creek, Hillside Creek, Strongs Creek, Jameson Creek, and Mill
Creek before flowing to the main stem of Strongs Creek and discharging to the Eel River.
Each of the aforementioned creeks are primarily in their natural, unchannelized state,
except for the lower reaches of Strongs Creek which is partially channelized (City of
Fortuna 2010a).

Flooding

According to the Fortuna General Plan Program EIR (City of Fortuna 2010a), Rohner
Creek has more potential to cause serious flooding damage than any other creek in the
City. The lower reaches of Rohner Creek traverse through urban and residential areas,
and these reaches are subject to bank erosion and heavy vegetation. These factors
contribute to a serious reduction in channel capacity, and Rohner Creek has topped its
bank several times. Although a number of the improvements recommended in the 1982
storm drainage study have been completed, the 2005 Storm Drain Master Plan noted that
the major projects addressing the Rohner Creek flooding problems had not been
completed. The Plan also provides a summary of undersized existing facilities in the
Rohner Creek drainage basin, along with recommended improvement projects.

The majority of the drainage facilities in the Hillside Creek Drainage are considered
undersized for the 25-year storm event. The Storm Drain Master Plan notes that a number
of improvement alternatives were recommended in the 1982 Storm Drainage Master Plan,
and that none of those improvements were successfully implemented. The 2005 Storm
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Drain Master Plan provides a summary of the undersized, existing facilities in the Hillside
Creek drainage basin, along with recommended improvement projects (City of Fortuna
2010a).

a, f) Violate Water Quality Standards or Degrade Water Quality — Less than
Significant with Mitigation

Construction activities can introduce pollutants to stormwater runoff, including sediment,
paints, solvents, pavement, construction debris and trash, as well as hydrocarbons and
other fluids from construction vehicles. The most likely pollutant from the proposed project
would be sediments created by soil disturbance during or immediately after construction.
These potential pollutants are regulated under the National Pollutant Discharge Elimination
System (NPDES) General Permit for Storm Water Discharges Associated with
Construction and Land Disturbance Activities (Order Number 2009-0009-DWQ, NPDES
Number CAS000002; a.k.a construction general permit). This construction general permit
offers NPDES coverage for stormwater discharges with construction activities of more than
1.0 acre, and would apply if the project disturbs over one acre of ground. Ground
disturbance will be more than one acre; therefore, the project would trigger the requirement
for a SWPPP.

A SWPPP must contain site plans that show the construction area, roadways, stormwater
collection/discharge points, general existing and proposed topography, and drainage
patterns across the project. As described in section A of the construction general permit, a
SWPPP must include: BMPs the discharger will use to protect stormwater runoff; a visual
monitoring program; a chemical monitoring program for non-visible pollutants to be
implemented in the event of a BMP failure; and a sediment monitoring plan if the site
discharges directly to a water body listed on the 303(d) list for sediment.

Neither Rohner Creek nor Hillside Creek are on the Clean Water Act Section 303(d) list;
however, the Eel River is on the 303 (d) list, which Rohner Creek is tributary too. Project
activities will not take place along the Eel River; however, since the Eel River is
downstream from the project site, the Eel River could be potentially affected by project
activities. With incorporation of Environmental Protection Action 3, (Erosion Control Plan),
and Environmental Protection Action 4, (Storm Water Pollution Prevention Plan), the
project would not violate any water quality standards or waste discharge requirements, or
otherwise substantially degrade water quality. Additionally, project activities will reduce
erosion through a combination of channel widening and terracing to stabilize the
streambanks, and provide areas in which sediment and silt could naturally deposit without
being carried downstream and conveyed to Strongs Creek and eventually the Eel River.
Along with RSP and retaining walls placed along the creek banks, large woody debris
placed in strategic locations provides habitat and stabilization to the channel. The project
will also result in less property and structure flooding which will reduce the potential for
debris and household chemicals to enter the waterways.

The Geotechnical Design Report concluded that dewatering is expected for installations
greater that approximately five feet in depth (i.e., inlet and outfall structures, box culverts,
and channel excavation). The discharge of construction dewatering could result in a source
of sediment-laden water to local waterways if not properly controlled. With incorporation of
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Environmental Protection Action 5 (Construction Dewatering Reduction) into the project,
the potential impact from construction dewatering activities would be held to a less than
significant level by sequencing construction to coincide with the period of the lowest
groundwater levels at the site to eliminate or reduce the need for dewatering. If dewatering
is needed, Environmental Protection Action 5 also includes proper management measures
to reduce water pollution.

Construction of the project would also require the use of gasoline and diesel-powered
equipment, such as trucks, excavators, graders, bulldozers, backhoes, compactors, and
generators. Chemicals such as diesel, gasoline, lubricants, hydraulic fluid, transmission
fluid, paints, solvents, glues, and other substances would be utilized during construction.
An accidental release of any of these substances could degrade surface or ground water
and cause a significant impact. Therefore, the following mitigation is included:

e Mitigation Measure HYD -1: BMPs to be Implemented During Construction

= At all times during construction activities, the contractor shall minimize the
area disturbed by excavation, grading, or earth moving to prevent the
release of excessive fugitive dust. During periods of high winds (i.e. wind
speed sufficient that fugitive dust leaves the site) contractor shall cover or
treat areas of exposed soil and active portions of the construction site to
prevent fugitive dust.

= No construction materials, equipment, debris, or waste shall be placed or
stored where it may be subject to wind, or rain erosion and dispersion.
Material handling on and offsite shall be required to comply with California
Vehicle Code Sec. 23114 with regard to covering loads to prevent materials
spills onto public roads.

= Al construction equipment shall be equipped and maintained to meet
applicable EPA and CARB emission requirements for the duration of
construction activities.

= Throughout construction, contractor(s) shall maintain adjacent paved areas
free of visible soil, sand or other debris.

= If stockpiled on or offsite, or if rain is expected, soil and aggregate materials
shall be covered with secured plastic sheeting and runoff shall be diverted
around them.

= Drainage courses, creeks, or catch basins shall be protected with straw
bales, silt fences, and/or straw wattles.

= Storm drain inlets shall be protected from sediment-laden runoff with sand
bag barriers, filter fabric fences, straw wattles, block and gravel filters, and
excavated drop inlet sediment traps.

= Vehicle and equipment parking and vehicle maintenance shall be conducted
in designated areas away from creeks or storm drain inlets.
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= Major maintenance, repair, and washing of vehicles and other equipment
shall be conducted offsite or in a designated and controlled area.

= Construction debris, plant and organic material, trash, and hazardous
materials shall be collected and properly disposed.

= See also Environmental Protection Action 3— Erosion Control Plan and
Environmental Protection Action 4 —-SWPPP.

= A creek diversion and water management plan shall be developed by the
contractor and approved by the City prior to channel disturbing activities.

With implementation of Environmental Protection Action 3, 4 and, 5 and Mitigation
Measure HYD-1, project impacts to water quality would be less than significant after
mitigation. No further action is warranted.

b) Substantially Deplete Groundwater Supplies or Interfere with Groundwater
Recharge — Less than Significant Impact

As discussed above, dewatering of the construction work area could be required if
groundwater accumulates in an excavation area. Groundwater was recorded in borings at
depths ranging from two to 21 feet bgs and is expected to be encountered for installations
greater than approximately five feet deep. Dewatering typically involves pumping water out
of the excavation area to lower groundwater levels to the extent needed for construction.
Any water table draw-down during project construction would be very minor and localized
and would not affect the ability of any offsite wells to draw water. No other aspect of the
project will substantially deplete groundwater supplies or interfere with groundwater
recharge; therefore, no impact has been identified.

c) Alter Drainage Patterns — Less than Significant Impact

The City is undertaking the project to reduce flooding issues, incorporate seismic upgrades
and improve habitat along the target reach of Rohner Creek and Hillside Creek. The
project is consistent with the Storm Drain Master Plans that were developed for the City in
1982 (Winzler & Kelly 1982) and again in 2005 (Winzler & Kelly 2005). Both plans
identified the project reach as being limited in capacity to convey floodwater and
recognized that the properties adjoining Stillman Way, Ash Street and Fortuna Boulevard
frequently flood.

Phase 3 and 4 of the project will not substantially alter drainage patterns. Channel
widening and culvert replacements will still convey water through the Hillside Creek
channel. Phase 1 increases the capacity of Rohner Creek to convey the 10-year storm
event with in-channel habitat improvements, seismic upgrades, retrofitting the 12th Street
Culvert to improve fish passage, and construction of the floodplain swale and
improvements to the drainage ditches. Phase 2 increases the capacity of Rohner Creek to
the 100-year storm event with in-channel habitat improvements, seismic upgrades,
expanded floodplain swale, and widening of the channel between Randolph Way and 12"
Street.
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Figure 3.9-1 illustrates the existing drainage, flow, and capacity in cubic feet per second
(cfs) for Rohner Creek and the project area. Figure 2 shows the floodplain swale alignment
which generally follows the alignment of the existing drainage ditch along Fortuna High
School’s athletic fields eastern property line, north to south, then along Forbusco’s
northern and western property lines.

Following construction, the drainage patterns in the project area would be improved upon
over their current conditions. The project will reduce erosion on the streambanks during
high flow events, improve water quality, maximize flood control by providing up to a 100-
year storm event conveyance (assuming all three phases are constructed), implement
seismic improvements through new infrastructure and retrofits, and provide habitat and
channel stabilization. In addition to the reduction of erosion and resulting sediment that
enters the creek, the project will result in less property and structure flooding which will
reduce the potential for debris and household chemicals to enter the waterways.
Therefore, the proposed project will have a beneficial effect on drainage patterns in the
city. The impact would be less than significant.

d, e) Increase Runoff Resulting in Flooding or Exceed Capacity of Storm Drain
System — No Impact

As noted in the previous sections under Hydrology and Water Quality, the proposed project
will have a beneficial effect on drainage within the project area. The proposed project will
not alter the course of a stream or river; however, Phase 1 and 2 of the project will
implement the Rohner Creek floodplain swale and increase the capacity of the lower
project reach to convey the 10-year storm event throughout the project area. Phase 3 will
convey the 100-year storm event throughout the project area.

The existing drainage ditches in the proposed floodplain swale alignment are
approximately two to three feet deep by 10 to 12 feet wide and convey overland flow for
the 10-year storm event and greater. The overland flow concentrates adjacent to 12th
Street where existing depressions in the topography collect the floodwaters. The floodplain
swale is a trapezoidal swale with a typical overall bottom width of approximately 35 feet.
Articulated concrete revetment mat and or reinforced turf is proposed in areas where
erosive forces are high. A grass swale is proposed in areas where erosion potential is low.

The proposed project will improve drainage conditions in the project area thereby reducing
the flooding potential. The project is consistent with both the 1982 and 2005 Storm Drain
Master Plans and will not exceed the capacity of the storm drain system. The impact is
less than significant.

g, h) Place Housing and/or Structures Within a 100-Year Flood Zone — No Impact

According to the Fortuna General Plan EIR, Rohner Creek has more potential to cause
serious flooding damage than any other creek in the City. The lower reaches of Rohner
Creek traverse through urban and residential areas, and these reaches are subject to bank
erosion and heavy vegetation. These factors contribute to a serious reduction in channel
capacity, and Rohner Creek has overtopped its bank several times over the years.
Although a number of the improvements recommended in the 1982 storm drainage study
have been completed, the 2005 Storm Drain Master Plan noted that the major projects
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addressing the Rohner Creek flooding problems had not been completed (City of Fortuna
2010a). The proposed project will directly address the 2005 Storm Drain Master Plan major
projects addressing flooding problems in Rohner Creek.

Figure 3.9-2 shows the maximum extent and depths of existing floodplain inundation within
the project area for the 100-year storm event. The varying shades of blue represent
inundation depth, with the lightest blue representing less than three inches of inundation,
and the darkest blue representing more than two feet of inundation. This data is based on
the MIKE FLOOD model, a combined 1 and 2-dimensional model utilized for simulating
instream and floodplain hydraulics. The model allows for calculation of numerous
parameters, including (but not limited to) water level, velocity, and discharge throughout
the model domain over the simulation period. Simulation periods of 48 hours were utilized
to model the 24 hour, 100-year return period precipitation event.

Differences are exhibited between the Rohner Creek existing condition model 100-year
storm event flooding, Eel River 100 year base flood elevation backwater extent and the
FEMA effective Flood Insurance Rate Map (FIRM) panel (0060063 0001B) in the project
area. The Flood Insurance Study for Fortuna, California water surface profile for Rohner
Creek shows an Eel River backwater elevation of 42.5 feet (NGVD29) at the 12" Street
crossing (FEMA, 1981). For consistency will all other vertical data used (NAVD88), a
datum shift of 3.27 feet was added, based on discussions with FEMA and the August 7
2009 preliminary countywide FIRM (Simmons 2013). The resulting Eel River backwater
elevation at 12" Street is effectively 45.77 feet (NAVD88). Photogrammetry data collected
in November 2010 shows that additional areas, hydraulically connected to Rohner Creek,
would be inundated at an Eel River backwater water surface elevation of 45.77 feet. These
areas are shown in Figure 3.9-2 with a blue cross hatch.

In December of 2012, additional channel and floodplain survey were completed to further
detail the existing channel geometry and drainage through the adjacent fields. The survey
included cross sections every 25 to 50 feet and where channel geometry changes
occurred; such as bends, constrictions and expansions. The updated survey and
photogrammetry topography data was used to develop the MIKE FLOOD model.

FIRM boundaries may be changed based on updated topography and data. The existing
condition model used higher resolution topography data and enhanced technology to
establish flooding extents associated with the 100 year storm event. A Letter of Map
Revision (LOMR) process will be initiated so that FEMA may determine whether the FIRM
panel encompassing the project area should be revised. Based on discussions with FEMA,
the applicant may request that the model and associated data be provided to FEMA so that
it may assist them in their development of the new DFIRM in lieu of the LOMR being
issued. The City has decided to pursue this option.

Further FEMA coordination will be pursued during subsequent phases of work if a CLOMR
from FEMA is required. The CLOMR process is initiated if the post-project conditions will
result in a modification to the FEMA Base Flood Elevations. A CLOMR is not anticipated to
be required.
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The LOMR process may be initiated again after the completion of the entire project or any
phase of the project to revise the FIRM panel encompassing the project. A post project
LOMR will revise the flood risk and requirement boundaries associated with the NFIP.

As shown in Figure 3.9-2, inundation associated with the 100 year precipitation event
occurs throughout the project area. Figures 3.9-3, 3.9-4, and 3.9-5 show post-project
flooding conditions for Phase 1, Phase 2, and Phase 3, respectively. Post-project flooding
conditions decrease with each successive phase, with the full project containing the flood
waters within the channels and swale.

The proposed project will not cause the construction of housing within the 100-year flood
zone. Structures (vertical retaining walls, bridges replacement, culvert retrofits and
replacements), however, are planned to reduce the potential for flooding in the project
area. The project will have a beneficial effect on flooding in the project area. The project
will avoid the cost of flood insurance as properties are taken out of the floodplain as a
result of the project, and the project will reduce property damage to homes and businesses
due to existing flooding conditions. Additionally, the project will not add any existing
homes/structures not currently in the 100-year flood zone to the 100-year flood zone. The
impact is less than significant.

i) Flooding From a Levee or Dam Failure — No Impact

According to the Humboldt Operational Area — Hazard Mitigation Plan (HMP) (Figure 11-2
Dam Inundation Areas), the project site is not located within a dam failure inundation area.
Fortuna also does not have any critical facilities located in a dam inundation area
(Humboldt County 2008). The HMP includes information on risk assessment and mitigation
strategies for hazards from dam failure and other hazards such as flooding, tsunami,
earthquakes, etc. The proposed project does not include any activities or components
which will expose people or structures to a significant risk of loss from flooding from a
levee or dam failure. No impact would occur.

)] Inundation by Seiche, Tsunami, or Mudflow — No Impact

Based on area characteristics, the project site is not down-gradient of a debris-flow source
and would not be subject to mudflows. The project site is also not near any enclosed water
body capable of producing a seiche event. According to the State of California Humboldt
County Tsunami Inundation Map for Emergency Planning, the tsunami inundation zone for
the Fortuna quadrangle generally ends approximately ¥ mile east of the historic
Fernbridge on the Eel River (CEMA 2009). No impact would occur.
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3.10 Land Use and Planning
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Significant
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Would the project:

a) Physically divide an established community? 4

b) Conflict with any applicable land use plan, policy, or
regulation of an agency with jurisdiction over the project
(including, but not limited to the general plan, specific
plan, local coastal program, or zoning ordinance)
adopted for the purpose of avoiding or mitigating an
environmental effect?

¢) Conflict with any applicable habitat conservation plan or
natural community conservation plan?

City of Fortuna

3.10.1 Discussion

The City of Fortuna’s General Plan was adopted in October, 2010. The Fortuna General
Plan formalizes the long-term vision for the City’s physical evolution. It outlines policies,
standards, and programs to guide day-to-day decisions concerning future development.

General Plan Land Use designations identify both the types of development (e.g.,
residential, commercial, and industrial) that are permitted and the density or intensity of
allowed development. The City of Fortuna General Plan Land Use designations within the
project area consist of the following:

e Central Business District (CBD) — Generally located along Main Street in the
northern portion of the project area;

e Corridor Mixed Use (CMU) — Generally located along Fortuna Boulevard in the
eastern portion of the project area;

¢ Residential High (RH) — South of Main Street along both sides of Rohner Creek for
approximately 550 feet;

e Residential Low (RL) — Generally west of Rohner Creek between the creek and
the High School in the undeveloped agricultural/pasture land, and to the north and
south of Rohner Creek west of Alder Drive;

e Commercial (COM) — Generally located to the north and south of Rohner Creek at
the western end of Alder Drive, and along 12" Street to the north and south of
Rohner Creek.

e Public (PUB) — Fortuna High School is designated PUB.

Zoning within the project area is generally consistent with the General Plan Land Use
designations above.

a) Physically Divide an Established Community — No Impact

The project consists of in-stream channel improvements to Rohner Creek and Hillside
Creek, the replacement of bridges, a Rohner Creek floodplain swale and channel
improvements through existing undeveloped agricultural/pasture land, retrofitting of the
12th Street culvert, and where practical, in-stream habitat enhancements to improve
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salmonid access and habitat. No aspect of the project would physically divide the
community; therefore, no impact would occur.

b) Conflict with Applicable Land Use Plans, Policies or Regulations — Less
than Significant Impact

The project site is within the City limits of Fortuna and includes the General Plan Land Use
designations of CBD, CMU, RH, RL, COM and PUB. The project components are
generally within and adjacent to the existing Rohner Creek and Hillside Creek channels,
and the Rohner Creek floodplain swale. Channel widening in the form of inset floodplains
on one or both sides are also planned in a number of areas where unrestricted space is
available as shown in Figure 2 and Images 9, 10, and 11. The project will not conflict with
these General Plan Land Use designations.

Program PROS-9 of the City of Fortuna General Plan Policy Document states that “the City
shall conduct a feasibility study of the Rohner, Strongs and Jameson Creek riparian
corridors to upgrade flow capacity for multiuse open space, recreation, and flood control.”
In 2009, the City hired GHD to develop a work plan, Phase 1, to develop preliminary
hydrologic and hydraulic models to analyze flooding on Rohner Creek between Main Street
and 12th Street. The Phase 1 analysis concluded that a bypass option could significantly
reduce flooding. Phase 1 also concluded the need to explore other possible flood reduction
options in a subsequent study. The Phase 2 Study was then initiated and included the
development of detailed hydrologic and hydraulic analyses to better understand the
feasibility of the bypass alternative as well as other flood reduction alternatives. The Phase
2 study led to the Alternatives Analysis Report which was completed in May, 2013.

The 2005 Storm Drainage Master Plan for the City of Fortuna identified the Rohner Creek

Widening Project and Rohner Creek Bypass Project as being “high” priority projects within
the Rohner Creek Drainage Area. The project is a direct result of the recommended storm

drain improvement projects listed in the 2005 Storm Drainage Master Plan and is therefore
consistent with the plan.

The project would not require a General Plan Land Use designation or zoning change, is
not within the California Coastal Commission’s jurisdiction, and would not conflict with any
other applicable plan, policy or regulation with jurisdiction over the project area. Therefore,
the impact would be less than significant.

c) Conflict with any Applicable Habitat Conservation Plan — No Impact

The City of Fortuna does not have an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved conservation plan within which the
project would conflict. Furthermore, according to the Fortuna General Plan Background
Report (City of Fortuna 2007), the Fortuna General Plan Planning Area is not subject to an
adopted Habitat Conservation Plan, Natural Community Conservation Plan, or other
approved local, regional, or state habitat conservation plan. No impact would occur.
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3.11 Mineral Resources
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Would the project:

a) Result in the loss of availability of a known mineral
resource that would be of value to the region and the 4
residents of the state?

b) Result in the loss of availability of a locally-important
mineral resource recovery site delineated on a local v
general plan, specific plan or other land use plan?

3.11.1 Discussion

According to the Fortuna General Plan Background Report (Natural & Cultural Resources,
Section 6.5 Mineral/Soils and Energy Resources) (City of Fortuna 2007), there are seven
gravel extraction operations as of December 23, 2005 in the Eel River adjacent to the
City’s Planning Area.

a, b) Result in the Loss of Availability of a Known Mineral Resource of Value to
the Region or Delineated by a General Plan, Specific Plan or other Land
Use Plan — Less than Significant Impact

There are no mining operations in the project area. The project would not require the use
of a substantial amount of any mineral resource, and would not result in the loss of
availability of known mineral resources of value to the state, region or locally; therefore, the
impact would be less than significant.
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3.12 Noise
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Would the project:

a) Exposure of persons to or generation of noise levels in
excess of standards established in the local general v
plan or noise ordinance, or applicable standards of
other agencies?

b) Exposure of persons to or generation of excessive v
ground borne vibration or ground borne noise levels?

¢) A substantial permanent increase in ambient noise
levels in the project vicinity above levels existing without 4
the project?

d) A substantial temporary or periodic increase in ambient
noise levels in the project vicinity above levels existing v
without the project?

e) For a project located within an airport land use plan or,
where such a plan has not been adopted, within two
miles of a public airport or public use airport, would the 4
project expose people residing or working in the project
area to excessive noise levels?

f) For a project within the vicinity of a private airstrip, would
the project expose people residing or working in the v
project area to excessive noise levels?

3.12.1 Discussion

The project site and surrounding area are primarily characterized by a mix of low and
medium density residential uses, educational uses, commercial uses along Main Street
and Fortuna Boulevard, industrial uses along Fortuna Boulevard, recreational uses, and
Highway 101 to the west. Noise levels in the project area vary depending on the proximity
to human activity, Highway 101, and commercial and industrial activities along Main Street,
Fortuna Boulevard, and 12" Street. Highway 101 runs north-south to the west of the
project area. Ambient noise (background noise) levels in the project area are reduced as
distance from the human activities listed above are increased. Noise sensitive receptors
and noise sensitive areas in the project area and immediate vicinity include residences,
churches, Fortuna High School, and East High (continuation) School.

The City of Fortuna General Plan identifies the major noise sources in the City and
includes a number of policies and programs addressing noise within the City. The most
applicable to the project include Policies HS-4.4 (Noise Source Isolation), HS-4.5 (New
Construction), HS-4.7 (Noise Barriers), and Program HS-6 which identifies appropriate
hours and days of construction. The major noise sources in the project area are Main
Street, 12" Street and Fortuna Boulevard. Reference the Fortuna General Plan Policy
document for more detailed information.
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City of Fortuna

The Fortuna General Plan Health & Safety Element contains a table, “Table 8-1
Construction Noise Compatibility Standards,” on page 8-10, which identifies by zoning
district the maximum daytime (7:00 a.m. to 8:00 p.m.) and nighttime (8:00 p.m. to 7:00
a.m.) exterior noise standards. The table specifies that the dBA! Lmaxzfor residential uses
is 65 in the daytime exterior and 60 in the nighttime exterior. The dBA Ly for schools,
churches, and recreation/park areas is 75 in the daytime exterior and 65 in the nighttime
exterior. The dBA L.« for commercial uses is 80 in the daytime exterior and 70 in the
nighttime exterior. The dBA Lmax for industrial uses is 85 in the daytime exterior and 75 in
the nighttime exterior.

Table 8-2 (Traffic & Stationary Source Noise Compatibility Standards) in the Health &
Safety Element (page 8-10) identifies interior and exterior dBA by Lg,° by land use type.
The dBA Ly, for residential uses, hotels, schools and churches is 45 dBA interior and 60
dBA exterior. The dBA Ly, for commercial uses is 50 dBA interior and 70 dBA exterior. The
dBA L4, for industrial uses is 60 dBA interior and 75 dBA exterior.

a,c,d) Exposure to Noise in Excess of Established Standards or Substantially
Increase Existing Levels — Less than Significant Impact

The primary noise sources in the project area continue to be transportation-related. Main
Street, Fortuna Boulevard and 12™ Street will continue to have noise impacts on the
project area; however, noise impacts from the project itself will be minimal due to the
nature of the project.

Construction

The construction phase of the project would require the use of heavy equipment for
excavation, vegetation removal, grading, etc. and would temporarily increase ambient
noise levels for the duration of project construction. Construction activities would also
involve the use of smaller power tools, generators, and other sources of noise. During
construction, noise levels would vary based on the amount of equipment in operation and
the location of the activity in proximity to adjacent uses. With regard to any given point at
the various channel improvement locations on Rohner and Hillside Creeks, and/or Rohner
Creek floodplain swale alignment, the loudest construction operations would occur for only
the limited duration of up to approximately one to two weeks in any given location. Noise
levels would be consistent with the reference noise levels in Error! Reference source not
found., below.

! dBA — A-Weighted sound Level. The sound pressure level in decibels as measured on a sound level meter
using the A-weighting filter network. The A-weighting filter de-emphasizes the very low and very high
frequency components of the sound in a manner similar to the frequency response of the human ear and
correlates well with subjective reactions to sound.

% Lmaxs Lmin — The maximum and minimum A-weighted sound level during the measurement period.
% Ldn — Day/Night Noise Level. The average A-weighted sound level during a 24-hour day, obtained after addition
of 10 decibels to levels measured in the night between 10:00 p.m. and 7:00 a.m.
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Table 3.12-1: Construction Equipment Reference Noise Levels as

Measured at 50’

Noise Level

Equipment (dB“) Equipment Noise Level (dB)
Drill rig truck 84 Jackhammer 85
Horizontal Boring

) 80 Large Generator 82
Hydraulic Jack
Front end loader or

80 Paver or Roller 85

Backhoe
Excavator 85 Dump truck 84

Source: Federal Highway Administration, 2006.

Sound from a point source is known to attenuate at a rate of -6 dB for each doubling of
distance. For example, a noise level of 84 dB L, as measured at 50 feet from the noise

source would attenuate to 78 dB L¢q at 100 feet from the source and to
feet from the source to the receptor. Based on the reference noise level
levels generated by construction equipment at the project site may reac

72 dB L¢q at 200
s, above, the noise
h a maximum of

approximately 85 dB L. at 50 feet during site excavation, vegetation removal and

construction.

The closest sensitive receptors are neighboring homes, churches, Fortuna High School,
and East High School. These uses would be in close proximity to construction equipment
using front end loaders, backhoes, excavators, paving equipment, and dump trucks. It is

likely that some of the residences in the project area, would experience
levels near the full reference levels (up to 85 dB L¢g), above, because a

exterior noise
few of the homes

on these streets are within approximately 100 feet of project activities and some

residences along Rohner Creek and Hillside Creek are within just a few
where channel improvements are planned.

A typical building can reduce noise levels by 15 to 25 dB with the windo

feet of the creek

ws closed

(Humboldt County 1984, U.S. EPA 1974), thereby reducing interior noise levels within
homes approximately 25 feet away to approximately 60 to 70 dB L. These levels would

be higher than the US EPA maximum recommended interior (45 Lgy,) and exterior noise (55

Lqn) levels, particularly for homes that are immediately adjacent to Rohner Creek, below
which there are “no effects on public health and welfare.” As such, the closest residences

4 «dB” is a weighted decibel measurement for assessing hearing risk and, therefore, is used by most regulatory

compliance.
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City of Fortuna

would likely experience construction noise levels in excess of noise standards for
residential use (albeit temporary, one to two weeks for any given residence).

To avoid and minimize adverse effects to sensitive noise receptors, Environmental
Protection Action 6, Noise Reduction Actions, has been incorporated into the project.
Under Environmental Protection Action 6 sound abatement measures such as construction
hour limitations, installation of noise attenuating barriers, and equipment
muffler/maintenance requirements will be implemented. With the implementation of
Environmental Protection Action 6, construction noise would be limited in duration and
intensity such that construction noise at sensitive receptors would be less than significant.
Additionally, there would be no construction on weekends (without permission from the
City) and therefore no construction noise on weekends.

Operation

Noise at the project site during operation and maintenance will not measurably exceed the
existing background noise levels because only infrequent vehicular access, minor repairs,
and maintenance would be required. A less than significant impact would occur.

b) Exposure to Ground Borne Vibration or Noise — Less than Significant
Impact

Construction would cause temporary vibration in the immediate vicinity of the active portion
of the construction site. Vibration would predominantly be caused by trenching equipment,
excavation equipment, and compaction equipment. Vibration from on-site construction
activities would typically be intermittent during a short duration, and operation would likely
be more continuous through the working day.

Based upon the types of anticipated construction equipment, and because no pile driving
or blasting is needed, ground borne vibration levels produced during project construction
are not expected to have a significant impact at neighboring sensitive receptor locations.
The vertical retaining walls (soldier pile walls with concrete lagging) along the Rohner
Creek channel where structural reinforcement is required can be constructed with minimal
disturbance to adjoining properties by use of top-down construction techniques. The
restriction of working hours under Environmental Protection Action 6 would eliminate the
impact of equipment-generated vibration during night-time, early morning, and evening
hours when people are generally more sensitive to noise and vibration. Therefore, a less
than significant impact would occur related to ground borne vibration or ground borne
noise levels.

e, f) Exposure of People Residing or Working Near a Private or Public Airport to
Excessive Noise Levels — No Impact

There are no public or private airports within two miles of the project site. The nearest
public airport, the Rohnerville Airport, is located approximately 2.4 miles south of the
project site (City of Fortuna 2007). The project would not result in any changes to the noise
levels related to an airport or private airstrip. No impact would occur.
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3.13 Population and Housing
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Would the project:

a) Induce substantial population growth in an area, either
directly (for example, by proposing new homes and v
businesses) or indirectly (for example, through
extension of roads or other infrastructure)?

b) Displace substantial numbers of existing housing,

necessitating the construction of replacement housing v
elsewhere?
c¢) Displace substantial numbers of people, necessitating v

the construction of replacement housing elsewhere?

3.13.1

a) Induce Substantial Population Growth — No Impact

The primary objectives of the project include maximizing flood control by providing a
minimum 10-year storm event conveyance between Main Street and 12th Street crossings
and implementing seismic improvements through new infrastructure and retrofits;
minimizing impacts to adjacent properties; minimizing construction and
operation/maintenance costs; and integrating stream habitat enhancements, where
practical, to improve salmonid access. The project would not create any housing nor
necessitate the development of housing. It would not result in the extension of utilities or
roads or other infrastructure into outlying or exurban areas and would not directly or
indirectly lead to the development of new sites that would induce population growth. No
impact has been identified.

b, ¢) Displace Housing or People — No Impact

The project would not result in the displacement of any housing or people. Channel
widening and other improvements will increase flow conveyance up to the 10-year event
(100-year event with implementation of all phases) while avoiding moving or relocating
structures. The project will have a beneficial effect to adjacent homes and other structures
and property. No impact would occur.
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Would the project:

3.14 Public Services
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a) Would the project result in substantial adverse physical
impacts associated with the provision of new or
physically altered governmental facilities, need for new
or physically altered governmental facilities, the
construction of which could cause significant
environmental impacts, in order to maintain acceptable
service ratios, response times or other performance
objectives for any of the public services:

Fire Protection? v
Police protection? v
Schools? v
Parks? v
Other public facilities? v

City of Fortuna

3.14.1 Discussion

For fire protection services, the project area is protected by the Fortuna Fire Protection
District (FFPD). The FFPD provides structural fire protection and emergency services to
the City of Fortuna as well as most of the Planning Area. The CAL FIRE provides wildland
fire protection to the forest area within the Planning Area north and east of the City limits
that is designated as a SRA. Mutual aid agreements exist between the FFPD and other
local emergency response agencies in Carlotta, Ferndale, Loleta, Rio Dell, and Scotia (City
of Fortuna 2007).

Police protection services and traffic patrol for the project area and Fortuna City limits are
provided by the Fortuna Police Department (FPD). The Humboldt County Sheriff
Department provides police protection within the Planning Area, and along Highway 101 in
the City limits.

The school districts serving the project area include the Fortuna Union High School District
and Fortuna Union Elementary School District. Fortuna Union High is located on 12"
Street immediately west of Rohner Creek. The eastern edge of the football stadium is
approximately 680 feet from Rohner Creek and the easternmost school facility buildings off
14™ Street are approximately 1,060 feet from Rohner Creek. The East High continuation
school is also located west of Rohner Creek on 16" Street. East High is approximately 535
feet west of Rohner Creek.

Parks and recreation facilities in the project area include landscaped areas and
recreational facilities and equipment at Fortuna Union High School. The Parks and
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Recreation Department has a shared agreement with Fortuna high school to use gym and
school field facilities for community soccer, basketball, and football programs. This
partnership allows the community to maximize use of available parks and facilities. Other
parks in the vicinity include Chamber Park and Rohner Park to the north and Newburg
Park to the east.

The nearest library to the project site is the Fortuna Library located at 753 14™ Street at the
corner of “N” Street, north of the project site.

a) Substantial Adverse Physical Impacts Associated with New or Altered Fire
or Police Protection, Schools, Parks, or other public facilities — No Impact

As discussed in Section 3.13.1, the project would not directly or indirectly induce
population growth nor create new demand for services. Therefore, the project would have
no impact on the service ratios, response times, or other performance objectives of
schools, parks, and other public facilities and services that are based on population
growth. The project would not require new or physically altered government facilities to
serve the project site. No impact would occur.

Rohner Creek Flood Control, Habitat and Seismic Improvements Project - Initial Study & Proposed Mitigated Negative Declaration

June 2014

3-57



Would the project:

3.15 Recreation
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a) Increase the use of existing neighborhood and regional
parks or other recreational facilities such that v
substantial physical deterioration of the facility would
occur or be accelerated?

b) Include recreational facilities or require the construction
or expansion of recreational facilities, which might have v
an adverse physical effect on the environment?

City of Fortuna

3.15.1 Discussion

The City of Fortuna owns and maintains public parks, open spaces, and recreation
facilities under a separate Parks and Recreation Department. The responsibilities of the
Parks and Recreation Department include managing and maintaining City parks and
recreational facilities, coordinating recreation programs and service club activities that take
place at City parks and facilities, and planning for park and recreational facilities demand
(City of Fortuna 2007).

The project site does not include any recreational facilities; however, Rohner Park is
located just north of Main Street off of Park Street and the Fortuna High School track and
sports fields are immediately adjacent to the Rohner Creek floodplain swale alignment to
the west.

a) Increase in the Use of Existing Facilities Resulting in Substantial Physical
Deterioration — No Impact

As discussed in Impact 3.13.1a (Population and Housing), the project would not directly or
indirectly induce substantial population growth. Therefore, the project would not increase
the use of existing neighborhood and regional parks or other recreational facilities such
that substantial physical deterioration of the facility would occur or be accelerated. No
impact would occur.

b) Development of Recreation Facilities that Could Result in Adverse Physical
Effects on the Environment — No Impact

The project would not include recreational facilities. As discussed in Impact 3.13.1a
(Population and Housing), the project would not directly or indirectly induce substantial
population growth. Therefore, the project would not require the construction or expansion
of recreational facilities, which might have an adverse physical effect on the environment.
No impact would occur.
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3.16 Transportation/Traffic
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Would the project:

a) Conflict with an applicable plan, ordinance or policy
establishing measures of effectiveness for the
performance of the circulation system, taking into
account all modes of transportation including mass v
transit and non-motorized travel and relevant
components of the circulation system, including but not
limited to intersections, streets, highways and freeways,
pedestrian and bicycle paths, and mass transit?

b) Conflict with an applicable congestion management
program, including, but not limited to level of service
standards and travel demand measures, or other v
standards established by the county congestion
management agency for designated roads or
highways?

¢) Result in a change in air traffic patterns, including either
an increase in traffic levels or a change in location that 4
results in substantial safety risks?

d) Substantially increase hazards due to a design feature
(e.g., sharp curves or dangerous intersections) or v
incompatible uses (e.g., farm equipment)?

e) Result in inadequate emergency access? v

f) Conflict with adopted policies, plans, or programs
regarding public transit, bicycle, or pedestrian facilities, v
or otherwise decrease the performance or safety of
such facilities?

3.16.1 Discussion

Roadways

Fortuna’s circulation system is comprised of Highway 101 together with City streets as well
as sidewalks, bikeways, trails and informal paths. The major roadways in the project area
consist of Main Street which is designated as a Minor Arterial, Fortuna Boulevard which is
designated as a Principal Arterial and 12™ Street which is designated as a Minor Arterial.
Newburg Road to the south of the project area is designated as a Collector.

Level of Service (LOS) is a quantitative measure that characterizes operation of
transportation facilities. Using data relative to volumes, right-of-way (ROW) controls, and
lane configurations, the relative experience of drivers using the transportations system can
be evaluated. It “grades” the operation of the facility similar to a report card; a LOS of "A" is
representative of generally free-flowing conditions while a LOS of “F” is representative of
long delays. The City’s standard is LOS “C” for all City streets, except Main Street where
LOS “D” is the minimum. According to the Fortuna General Plan EIR (City of Fortuna
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2010a) the closest intersection to the project area operating worse than LOS “C,” is the
westbound left-turn at North Fortuna Boulevard/Main Street-Rohnerville Road, which is
operating at LOS “F” during the evening peak hour.

Public Transportation

Redwood Transit Service (RTS) is the principal transit service within Fortuna, providing
local and intercity service. Operated by the Humboldt Transit Authority, RTS provides fixed
route service along the Highway 101 corridor from Trinidad in the north to Scotia in the
south, and along Highway 299 connecting Willow Creek with the Arcata Transit Center.
Fortuna Senior Transit serves senior citizens (50 and older) and persons with disabilities
within the Fortuna City limits. The service operates on a call-in basis Monday through
Saturday.

Pedestrians and Bicycles

Pedestrian facilities (sidewalks on public streets) are provided in varying coverage
throughout Fortuna. While historic downtown Fortuna has nearly complete sidewalk
coverage, areas outside of downtown have varying coverage and/or are missing
pedestrian facilities altogether. There are no approved pedestrian facilities along Rohner
Creek or Hillside Creek. The Arterials, Collectors and newer Local roads in the project
vicinity do have sidewalks.

Fortuna's existing bicycle transportation system consists of bike lanes on Main Street, 12th
Street and Rohnerville Road, along with a limited number of bicycle racks for short term
parking at schools and a handful of other locations. Bike routes exist along portions of
Main Street-Rohnerville Road and Fortuna Boulevard in the project vicinity.

a) Conflict with an Applicable Plan, Ordinance, Policy, or Program
Establishing Measures of Effectiveness for the Performance of the
Circulation System — Less than Significant with Mitigation

Project activities would generate temporary construction-related traffic and lane/partial lane
closures, including: 1) passenger vehicles transporting construction and inspection workers
to and from the site, 2) heavy trucks/haulers accessing the site to deliver materials and
remove trash and debris, and 3) partial lane/road closures during construction. Road
closures are not expected; however, lane closures (or partial lane closures) from one to
two days are anticipated at each bridge replacement location, on Alder Drive and Fortuna
Boulevard.

Project activities for Phase 1 would have an anticipated duration of approximately 120
days maximum (May 15, 2015 through October 15, 2015), assuming five work days per
week Monday through Friday) from the hours of 7:00 a.m. to 6:00 p.m. Phase 2 and 3,
taken together and subject to available funding, would be constructed during the same
time period in the year 2016 or later year if needed. Because of the temporary nature of
project activities, including vehicle/truck trips and construction duration, project activities
would not create a substantial increase in traffic on roads within the project area and on
Highway 101.
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Given the low traffic level on most Fortuna roadways during the week, aside from
congestion around Fortuna Elementary School in the morning and afternoon, and the
availability of alternate routes for travel through the project area, the potential impacts to
motor vehicles, pedestrians, and bicyclists would be minor. To ensure alternate routes
remain open and accessible throughout construction, it will be necessary to implement a
traffic control plan to ensure that detours are clearly indicated and traffic flow is maintained.
Implementation of Mitigation Measure TR-1 would reduce potentially significant impacts to
less than significant.

e Mitigation Measure TR-1: Traffic Control Plan

In coordination with the City of Fortuna, the construction contractor shall develop
an approved traffic control plan prior to the commencement of construction.
Elements of this plan shall be implemented as necessary and appropriate for
each phase of construction. The plan shall include, but not be limited to:

= Adherence to City traffic management standards.

= Location(s) of designated project construction staging area(s) for
equipment/materials storage and construction worker parking.

= Temporary replacement parking for residents during the construction period,
if needed.

= Detour routes to be used in order to maintain access throughout the
immediate area during various phases of the project’s construction.

= Use of flagging and signage during construction of project improvements,
materials delivery, and/or movement of construction equipment in any
private or public roadway.

= Provisions to maintain unobstructed access for law enforcement, fire
department, or other official or emergency personnel and vehicles.

With implementation of Mitigation Measure TR-1, potential impacts on traffic, bicycle and
pedestrian circulation attributable to the project would be reduced to a less than significant
level.

b) Conflict with an Applicable Congestion Management Program — No Impact

The project area is not subject to a Congestion Management Program (CMP) and does not
have a traffic congestion problem during weekday work hours, (with the exception of the
North Fortuna Boulevard/Main Street-Rohnerville Road intersection) with all area streets
and roads below capacity; therefore, there would be no impact.

c) Result in a Change in Air Traffic Patterns — No Impact

There are no public or private airports within two miles of the project site. The nearest
public airport, the Rohnerville Airport, is located approximately 2.4 miles south of the
project site (City of Fortuna 2007). No aspect of the project would affect air traffic patterns;
therefore, there would be no impact.
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d) Substantially Increase Hazards due to a Design Feature or Incompatible
Use — Less than Significant with Mitigation

The project would not change the geometry of any street or the roadway network in the
project area. Therefore, no potentially hazardous roadway design features would be
introduced by the project.

As discussed above, the presence of construction vehicles and equipment on nearby
roadways could increase the normal traffic hazard in the project area. The project would
require traffic safety control procedures to accommodate traffic during construction. Work
hours would be confined to 7:00 a.m. to 6:00 p.m., Monday through Friday, and on
weekends with permission from the City.

Construction equipment and delivery trucks would access the project site from different
streets for different phases of construction and from different locations in each phase. Main
Street, Fortuna Boulevard and 12" Street would be the primary roads providing access to
the project area, followed by local roadways such as Stillman Way, Alder Drive, 12" Street,
and Smith Lane providing site access. Construction vehicles would generally not be parked
to block public ROW. To prevent interferences to emergency vehicles and/or conflicts
between day-to-day traffic and project construction activities, Mitigation Measure TR-1 -
Traffic Control Plan is also applicable to this impact. With implementation of Mitigation
Measure TR-1 (refer to Impact 3.16.1a above for text of Mitigation Measure), potential
project impacts to emergency access and/or potential conflict with traffic operations would
be reduced to a less than significant level.

e) Result in Inadequate Emergency Access — Less than Significant with
Mitigation
The project area is located within the incorporated City limits of the City of Fortuna (Figure
1). The project will not alter the existing emergency access in the project area.
Construction would primarily take place in the existing channel alignments of Rohner
Creek and Hillside Creek, and the agricultural/pasture land for the Rohner Creek floodplain
swale (Figure 2). Emergency access would not be obstructed within the project area, nor
would Highway 101 emergency access be affected by construction and operation of the
project.

During construction; however, temporary lane/partial lane/road closures should be
coordinated such that emergency access is maintained at all times. Mitigation Measure
TR-1 will ensure emergency access is maintained. With implementation of Mitigation
Measure TR-1 (refer to Impact 3.16.1a above for text of Mitigation Measure) above, which
addresses the continued access for the police and fire departments, this potential access
impact would be considered less than significant.

f) Conflict with Adopted Policies, Plans, or Programs Regarding Public
Transit, Bicycle, or Pedestrian Facilities, or Otherwise Decrease the
Performance or Safety of Such Facilities — No Impact

The Fortuna General Plan Policy Document is the guiding document addressing bicycle,
pedestrian and transit facilities in the project area and Planning Area of Fortuna. The
project would not conflict with any of the policies or programs in the policy document, nor
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adversely affect facilities for public transit, bicycles, or pedestrians. There would be no
impact.
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3.17 Utilities and Service Systems

Less-Than-
Significant With
Mitigation
Incorporation

Potentially

Significant
Impact

Would the project:

a) Exceed wastewater treatment requirements of the
applicable Regional Water Quality Control Board?

b) Require or result in the construction of new water or
wastewater treatment facilities or expansion of existing
facilities, the construction of which could cause
significant environmental effects?

¢) Require or result in the construction of new storm water
drainage facilities or expansion of existing facilities, the
construction of which could cause significant
environmental effects?

d) Have sufficient water supplies available to serve the
project from existing entitlements and resources, or are
new or expanded entitlements needed?

e) Result in a determination by the wastewater treatment
provider which serves or may serve the project that it
has adequate capacity to serve the project’s projected
demand in addition to the provider’s existing
commitments?

f) Be served by a landfill with sufficient permitted capacity
to accommodate the project's solid waste disposal
needs?

g) Comply with federal, state, and local statutes and
regulations related to solid waste?

3.17.1 Discussion

Wastewater

The City's wastewater collection system and Wastewater Treatment Plant (WWTP) fall
under the jurisdiction of the California Regional Water Quality Control Board, North Coast
Region (RWQCB). Discharges of the Wastewater Treatment Plant must meet the
requirements of the Plant’s National Pollution Discharge Elimination System (NPDES)
permit, which is required by the RWQCB. The City operates under NPDES permit number
CA0022730 (City of Fortuna 2007). The City maintains more than 40 miles of sewer pipe
and a WWTP, which treats between one million gallons per day (MGD) during dry weather
and up to five MGD during wet weather.

Stormwater

The City’s Storm Drain Master Plan was completed in 2005 by Winzler & Kelly. This was
an update to the City’'s 1982 Storm Drain Master Plan. The 2005 Storm Drain Master Plan
is organized according to the major natural drainages located within the City limits. The
Rohner Creek Drainage is one of those six major drainages. The 2005 Storm Drain
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Master Plan provides a detailed overview of the existing major storm drain facilities within
each drainage basin, and provides recommendations for improving identified deficiencies
in the City’s storm drain system.

According to the 2005 Storm Drain Master Plan, the majority of the storm drain system
within the City limits consists primarily of RCP and CMP storm drains. There are also box
culverts and cross drains at intersections. In the rural areas surrounding the City, the storm
drainage system consists largely of roadside ditches and culverts. The storm drains and
drainage ditches convey runoff to the natural drainages within the City limits, which
ultimately discharge to the Eel River (Winzler &Kelly 2005).

The 2005 Storm Drain Master Plan lists two projects as being “High” priority within the
Rohner Creek Drainage Area and those are the Rohner Creek Widening Project (City
Project No. 9600) and the Rohner Creek Bypass Project (City Project No. 9601 and 9704).

Water Supply

The City’s water distribution system and water treatment plant fall under the jurisdiction of
the California Environmental Protection Agency (CALEPA) and the California Department
of Health Services (CDHS).

The City has more than 4,200 water service connections in the water service area that
service more than 5,200 units. Ninety percent of the units are residential, while 10 percent
are commercial service connections. The service area, for the most part, consists of level
topography and has an elevation range of 40 to 80 feet. The northern and eastern portions
of the service area are more hilly and steep with elevations ranging from 80 to 400 feet
(Winzler & Kelly 2005).

Water from five wells located throughout the City is pumped from the wells to a 120,000
gallon wet well. A booster station, containing three 100 horsepower (HP) pumps, pumps
the water into the distribution system. The distribution system is divided into eight pressure
zones within the City and is composed of a series of pumps, water tanks, reservoirs, and
hydropneumatic tanks (Winzler & Kelly 2005).

Solid Waste

The waste stream generated in the City of Fortuna totals approximately 7,000 tons per
year, and includes household, commercial, construction, and garden refuse material, as
well as recycling (City of Fortuna 2007).

The City of Fortuna contracts with Eel River Disposal and Resource Recovery Inc. (ERD)
for municipal solid waste collection services. ERD has been in operation for more than 20
years and offers Fortuna residents weekly garbage pickup and bi-weekly curbside
recycling of paper, cardboard, plastic, glass, and metal. Solid waste from the Eel River
Disposal transfer station is transported out of Humboldt County to the Dry Creek Landfill in
Medford, Oregon or Anderson Landfill in Anderson, California.

The City of Fortuna offers a variety of programs including weekly curbside refuse pickup,
bi-weeky recycling pickup and enhanced recycling pickup services which include a single-
stream recycling program established January 9, 2006. Programs at ERD that are
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designed to increase resident diversion include reduced rates for construction and garden
refuse.

a, e) Exceed Applicable Wastewater Treatment Requirements or Wastewater
Treatment Capacity — Less than Significant Impact

The project consists of in-stream channel improvements to Rohner Creek and Hillside
Creek, the replacement of bridges, a Rohner Creek floodplain swale through existing
undeveloped agricultural/pasture land, retrofitting of the 12th Street culvert, and where
practical, in-stream habitat enhancements to improve salmonid access and habitat. The
project would not cause any increase or change in wastewater and would, therefore not
have an impact on wastewater treatment requirements or capacity. The impact would be
less than significant.

b) Require Construction or Expansion of New Water or Wastewater Facilities
— No Impact

The project will not require construction or expansion of new water or wastewater facilities,
which would cause significant environmental effects. No impact has been identified.

c) Require Construction or Expansion of New Stormwater Facilities — Less
than Significant Impact

The existing Rohner Creek stream channel is narrow and incised and has been highly
encroached upon by adjacent land use along most of its length. The channel is armored in
numerous places by riprap, concrete, and retaining walls. Numerous structures are located
within close proximity of the channel banks. Urban impacts to the stream include hastened
stormwater runoff response and increases in magnitudes of flow associated with
impervious surfaces. The stormwater runoff discharged into the channel consists of “clear
water discharge” and is not conveying the natural load of sediments that the channel
historically received.

The project will have flood reduction benefits. For Phase 1, no parcels or roadways would
remain in the 10-year flood zone following implementation, and if Phase 2 and 3 are
implemented, no parcels or roadways would remain in the 10- or 100-year flood zone. The
project will not require construction of expansion of new stormwater facilities which would
cause significant environmental effects. The impact is less than significant.

d) Have Sufficient Water Supplies to Serve the Project — No Impact

The project would not increase the capacity or demand of the City’s water system. No
additional water supply is necessary to serve the proposed project. No impact would occur.

f, 9) Have Sufficient Landfill Capacity and Comply with Statutes Related to
Solid Waste — Less than Significant Impact

The project would generate a small volume of construction waste that would be hauled by
the construction contractor to an approved disposal site. Waste would include construction
materials remnants, replaced materials, and worker-generated trash and debris. This
would be a less than significant impact on landfill capacity with the implementation of
federal, state, and local statutes and regulations related to solid waste.
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3.18 Mandatory Findings of Significance

. Less-Than-
Potentially | - ;0 iticant With Ié?gsrsn;l;(r:]gr?t

Mitigation Impact

(\[o]

Significant
Impact

Impact

Incorporation

Would the project:

a) Does the project have the potential to degrade the

quality of the environment, substantially reduce the
habitat of a fish or wildlife species, cause a fish or
wildlife population to drop below self-sustaining levels,
threaten to eliminate a plant or animal community, v
reduce the number or restrict the range of a rare or
endangered plant or animal or eliminate important
examples of the major periods of California history or
prehistory?

b) Does the project have impacts that are individually

limited, but cumulatively considerable? (“Cumulatively
considerable” means that the incremental effects of a
project are considerable when viewed in connection
with the effects of past projects, the effects of other
current projects, and the effects of probable future
projects)?

c¢) Does the project have environmental effects which will

cause substantial adverse effects on human beings, v
either directly or indirectly?

3.18.1 Discussion

a, c) Degrade Environmental Quality or Adversely Affect Human Beings — Less

than Significant with Mitigation

With implementation of the Environmental Protection Actions and Mitigation Measures

presented herein, the project as a whole does not have the potential to significantly
degrade the quality of the environment, including air quality, fish or wildlife species or their
habitat, plant or animal communities, important examples of the major periods of California
history or prehistory, geologic resources, hazards, water resources, land use compatibility,
noise, traffic movement, or other adverse effects, directly or indirectly, on human beings.

b) Cumulatively-Considerable Impacts — Less than Significant

The project’s individual impacts would not add appreciably to any existing or foreseeable
future significant cumulative impact, such as visual quality, historic resources, traffic
impacts, or air quality degradation. Incremental impacts, if any, would be negligible and
undetectable. As reported throughout this document, cumulative impacts to which this
project would contribute would be mitigated to a less than significant level.
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1. Introduction

1.1  Background

The Rohner Creek Flood Control Report for the Rohner Creek Flood Control and Riparian Habitat
Improvement (Project) is a watershed-based, channel corridor-scale project with multiple objectives and
benefits including flood improvements, habitat restoration and enhancement, and water quality
improvements. The project is intended to provide immediate and substantial improvements to the channel
that will benefit aquatic and terrestrial organisms and vegetation and reduce flood frequency within the
City of Fortuna. The purpose of this habitat report is to identify existing vegetation community types within
the proposed Project impact area and to support the alternatives analysis. A vicinity map is shown as
Figure 1. A site map for the study area is shown in Figure 2. The site map is broken into three
components, Rohner Creek comprising approximately 4,980 linear feet of survey area, Hillside Creek
totaling an additional 2,350 linear feet of survey area, and Agriculture/pasture fields covering
approximately 27.3 acres of West Field survey area, as noted by the different study boundary colors.

On January 17th, 2013 a habitat survey was conducted along the Project corridor to describe discrete
habitat communities and areas of vegetation alliances where possible. The purpose of describing these
habitats is to assist in identifying areas that could be impacted as part of the project improvements and
opportunities where the integration of habitat enhancement elements could take place. The habitats
evaluated for this report include riparian, pasture, developed and non-native vegetation. A wetland
delineation report is forthcoming and will supplement this report. Additionally, in June of 2012, a rare plant
survey was conducted along the corridor and no special status plant listed species were observed within
the project corridor. The methods and results of the rare plant survey are included as Appendix B.

1.2 Purpose

This habitat mapping report is intended to support the alternatives analysis for the Project. The purpose of
habitat mapping is one of numerous studies which will be used for basis of decision making in regards to
potential impacts associated with the project construction and possible project alternatives that would
reduce or avoid sensitive species and/or habitats. This effort identifies areas where habitats could be
improved through the project improvements, such as the invaded understory of the Rohner Creek riparian
vegetation community. Further, this report will be the basis for understanding what type of habitat
community is impacted during the project in order to replace native components in-kind. This habitat
mapping effort is important for future phases of work in order to support future permitting, California
Environmental Quality Act (CEQA) analysis, design related to flood management and restoration of
ecological and hydrologic functions, and to ensure the project is compliance with the City of Fortuna’s
General Plan.
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1.3 Regulatory Context

The California Natural Resource Agency, Department of Fish and Wildlife (CDFW) (formerly Department
of Fish and Game) manages California’s native plants and wildlife resources and those habitats for which
they depend for ecological values or public interest as part of their mission statement (Fish and Game
Code §1802, CDFG 2009). CDFW is an agency trustee under the CEQA and as such is a responsible
reviewer of environmental documents and has the authority to issue permits.

Botanical surveys are one of the many steps to determine whether adverse environmental impacts would
result from project implementation which by law are required to be evaluated under CEQA, the California
Endangered Species Act (CESA), and the U.S. Endangered Species Act (ESA). Additionally, the Clean
Water Act (CWA), the City of Fortuna General Plan, and the Humboldt County Land-Use Plan are all
guiding documents for determining habitat regulations.

1.3.1 Special Status Natural Communities & Plant Species

A special status natural community refers to community types which have a limited distribution within a
region, county, or statewide. A special status community type does not require the presence of a rare,
threatened or endangered species. Special status community types are determined based on the current
state of California’s classification based on the List of California Terrestrial Natural Communities, where
the rare communities contain an asterisk on the list (CDFW 2009). The most recent published list is from
September of 2010, and is based on the Second Edition of: A Manual of California Vegetation (Sawyer,
Wolf and Evens 2008). The U.S. Fish and Wildlife Service (USFWS) states California has lost up to 90%
of wetland and riparian habitat. As a result of the limited distribution of wetland and riparian habitats, the
CDFW considers these habitats as special status natural communities.

Additional protection of natural communities and the associated flora and fauna can result from review
under the ESA and CESA.

1.3.2 Clean Water Act (401 & 404)

The CWA enacted in 1914, is a set of regulations regarding discharge of pollutants into waters of the
United States. In 1972 the Act was expanded with amendments. The CWA requires a permit (401 and/or
404) for any discharge into a water-body (including groundwater) (EPA 2012). The California State Water
Resources Control Board (SWB) has a Dredge/Fill (401- Water Quality Certification) and Wetlands
Program which regulates the discharge of pollutants and dredge material into waterways under CWA
section 401 and the Porter-Cologne Water Quality Control Act. The essence of this program is to protect
all waters, while emphasizing regulatory responsibility for wetlands and riparian habitats. Wetlands and
riparian habitats are especially valuable resources that are currently vulnerable in California. The 401
permits are evaluated and regulated by Regional Water Quality Control Board (RWQCB) which are
regional boards associated with the SWB. The California Water Boards includes the SWB and the nine
RWQCB. The SWB is one of five regulating entities whom operate under the California Environmental
Protection Agency (SWB 2013).

Section 404 of the CWA regulates the discharge of dredged, excavated, or fill materials in wetlands,
streams, rivers or other Waters. The U. S. Army Corps of Engineers (USACE) is the federal agency
Habitat Mapping Report 6
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authorized to issue individual or nationwide 404 permits for activities proposed to occur in the wetlands or
other waters.

1.3.3 City of Fortuna Policy

In October 2010, the City of Fortuna adopted the Envision 2030 General Plan Policy Document describing
the City’s goals, policies and programs for the Fortuna planning area. Chapter 5, Natural & Cultural
Resources (NCR) Element, addresses natural resources such as water, biological, agricultural and
timber, soils, and archaeological, cultural and historical in association with compatible growth of the City.
The City General Plan states the following goals and policies pertinent to the Project:

Biological Resource Section 5.2

Goal NCR-2: To protect and maintain, or relocate through mitigation, existing sensitive habitats
and species, including riparian corridors, wetlands, and Environmentally Sensitive Habitat Areas
(ESHA).

Policies

NCR-2.1 Riparian Corridor Protection. The City shall establish riparian buffers to provide for
fish and terrestrial wildlife habitat protection, enhancement, and movement along riparian
corridors through the Planning Area. Activities within these buffers shall be limited to passive
recreational uses (hiking, biking, sightseeing, horseback riding) and the movement of wildlife.

NCR-2.2 Salmonid Bearing Stream Protection. The City shall consult with, and require
developers of projects to consult, the California Department of Fish and Game (CDFG) and other
regulatory agencies for expertise and guidance prior to any restoration activity within salmonid-
bearing streams. Some recommendations relative to all tributaries are as follows:

¢ |dentify and inventory those portions of streams originating within or passing through the
General Plan Area that are considered to support salmonid species;

e Inventory and map sources of stream bank erosion, then prioritize them according to
present and potential sediment yield. Identified sites should be treated to reduce the
amount of fine sediment entering the stream;

e Design and construct habitat enhancement structures that yield better gravel sorting,
reduce fine sediment retention, increase pool habitat, and allow for juvenile and adult fish
passage (i.e., barrier removal);

e Remove exotic vegetation and replant native vegetation, especially where the stream
canopy is deemed less than optimum; and

¢ Reduce cattle trampling within the stream and riparian zone by exploring alternatives with
landowners

NCR-2.3 CDFG Collaboration. The City shall work to implement the recommendations put forth
in the Recovery Strategy for California Coho Salmon (CDFG, 2004b) to benefit salmonid species
present within the General Plan Area by enhancing and restoring riparian ecosystems, improving
water quality, and reducing flooding.

NCR-2.4 Natural Production Streams. The City shall use North Coast Basin Planning Project
(BPP) stream inventory reports that characterize applicable habitat components to manage each
identified stream tributary as an anadromous fish and natural production streams.

NCR-2.5 Sustainable Salmonid Stocks. The City shall collaborate with the CDFG and National
Oceanic and Atmospheric Association Fisheries to develop sustainable, longterm salmonid
stocks, improve quantity and quality of habitat available to salmonids, and accelerate species
recovery, as well as enhance opportunities for human enjoyment.
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NCR-2.6 Biological/Ecological Review. When considering building permit applications, planning
applications or development applications, the City shall undertake the three stage process
outlined below:

1. Upon receipt of building permits applications, planning applications or development
applications, City staff shall perform an initial screening to determine whether the
application would have the potential to impact special status species as defined by CEQA
Guidelines §15380. For ministerial projects, the initial screening shall be performed in the
context of the application checklist. For discretionary projects, the initial screening shall
be performed in the context of Initial Study preparation required under CEQA. For
purposes of this screening, the application would have the potential to impact special
status species if development or other activities would occur in ESHA areas, wetlands or
riparian areas, forested areas, areas within 50 feet of any blue line stream as shown on
USGS maps, or any undeveloped rural parcel of greater than one acre in size.

2. If the initial screening indicates the potential for impacts to special status species, the
applicant shall have a records search performed in the California Natural Diversity
Database (CNDDB) and the City’'s ESHA inventory to determine whether any sensitive
species have been documented on or within the vicinity of the subject parcel.

3. If the CNDDB or ESHA inventory indicates that sensitive species have been documented
on or within the vicinity of the subject parcel, or if the proposed activities would occur
within wetland, riparian vegetation, or forested areas, within 50 feet of any blue line
stream, or would disturb more than 10 acres, or at the discretion of City staff, a
biological study shall be performed for the proposal by a qualified biological
consultant, the application shall be referred to the appropriate responsible and
trustee agencies (CDFG, USFWS, etc.), and any mitigation measures identified by the
biologist and the responsible and trustee agencies incorporated into the project.
Mitigation may include, but may not be limited to restoration, off-site replacement for no
net loss, or project design/operation modification.

NCR-2.8 Native Vegetation. The City shall coordinate with resource agencies to require the
preservation of native vegetation, while managing areas with high concentrations of invasive
species and/or noxious weed and preventing their encroachment into new areas.

NCR-2.10 Wetland Identification and Protection. In considering new development projects, the
City shall conduct an initial screening, as described in Policy NCR-2.6 in order to determine
whether the proposal would have the potential to impact wetlands. If the initial screening
indicates the potential presence of wetlands, a wetland assessment/ delineation shall be
prepared to determine the presence of jurisdictional wetlands. The assessment/delineation, with
proposed mitigation, shall be submitted to the City, and appropriate state (CDF&G) and federal
(USCOE) agencies for concurrence prior to permitting. Mitigation may include, but may not be
limited to, avoidance, minimization of impacts, restoration, off-site replacement, and/or the use of
buffers.

NCR 2.11 Wildlife Movement Corridors. Terrestrial wildlife using movement corridors and fish
within fish-bearing streams shall not be limited by physical barriers within the Planning Area.
Projects proposed within the mapped movement corridors shall be reviewed for consistency with
Policies NCR-2.1, NCR-2.6, NCR-2.7, NCR-2.8 and NCR-2.9.

NCR-2.12 Permitted Activities within ESHAs. The following activities shall be permitted in
ESHAs with approval from the Fortuna Planning Department and after consultation with
Responsible and Trustee agencies: THPs; removal of dead, dying or diseased trees or downed
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vegetation within the streambed or streambank; the removal of vegetation obstructing
streamflow or causing streambed or streambank erosion; and road crossings.

NCR-2.13 Watercourse, Wetland and Riparian Buffers. The City shall require appropriate
watercourse, wetland, and riparian area buffers to protect water quality and biologic values.

This habitat mapping report in conjunction with the rare plant survey memorandum, and forthcoming
wetland delineation and biological evaluation reports satisfies these General Plan policies for the City of
Fortuna.

2. Methodology

The initial analysis consisted of reviewing existing environmental literature and results from database
gueries of potential on-site sensitive species, habitats, and natural communities. This evaluation included
the California Natural Diversity Database (CNDDB) [DFG, 2012]; the California Native Plant Society’s
(CNPS) Inventory of Rare and Endangered Vascular Plants (CNPS, 2012); and lists of special-status
species and natural communities that may occur in the survey area as provided by the U.S. Fish and
Wildlife Service (USFWS) [USFWS, 2012], NOAA Fisheries, and the California Department of Fish and
Wildlife (CDFW) [CDFG, 2012]. Finally, CalFlora database in conjunction with the Jepson Herbarium
database was consulted for site specific species cross referencing for potential rare plants in the project
vicinity. When available, Geographic Information System (GIS) data was overlaid with the survey area.

A list of federal endangered, threatened and candidate species for the Fortuna USGS quadrangle was
downloaded from the web site of the U.S. Fish and Wildlife Service (USFWS) Arcata Field Office on July
2012 (Appendix C). The list identifies twelve species potentially present in the survey area. The USFWS
lists are often of a general nature and do not indicate presence, merely the need for further review.

In order to adequately evaluate project survey area pertaining to natural communities and the associated
flora and fauna, GHD made use of the Protocols for Surveying and Evaluating Impacts to Special Status
Native Plant Populations and Natural Communities (CDFG 2009). On January 17, 2013, using CDFW
protocol, GHD staff mapped various habitats present at the Project site using a Tablet PC with Global
Positioning Software (GPS). A 2012 aerial was geo-referenced and downloaded to the tablet. While in the
field staff mapped the riparian drip line along Rohner Creek and Hillside Creek.

In the event that the tree cover was too dense, or the stream channel was too entrenched for proper
satellite coverage and positioning needed for accuracy, mapping of the riparian areas was digitized in the
office using remote sensing techniques with Arc-GIS. The office digitizing made use of total station survey
data of the creek thalwag, ordinary high water mark (OHWM) and tree survey performed in January 2013.
The total station survey was performed by the City of Fortuna City Surveyor, and included a topographic
survey of the channel and trees 12" or greater in diameter at breast height within the channel corridor
between 12" Street and Main Street. The OHWM findings have been incorporated into this report and
mapping effort noticeable by the Rohner Creek Channel pattern on each side of the thalwag on Figure set
3.1-3.7 in the results section of this report. Two segments, a portion of Rohner Creek within Rohner Park
and the portion of Rohner Creek where it crosses 12" street on the west side of the project were not
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surveyed using total station ground efforts. For these discrete reaches the city contour data was utilized in
GIS to discern the creek ordinary high water mark.

All of the habitat types have been broken down into vegetation alliances using the Field Key to Calveg
Alliances for the North Coast and Montane — Zone 1, developed by the United States Department of
Agriculture Forest Service, Region 5. The plant codes follow the Natural Resource Conservation Service
(NRCS) Plants Database (USFS 2010). Calveg alliances use the dominant vegetation type for
determining the alliance description. These alliances were cross walked with the Manual of California
Vegetation (MCV) Second Edition (Sawyer and Keeler-Wolf 2009) and Holland Types wherever feasible
however, for the purposes of this report and mapping effort, the Calveg Alliances more clearly describe
the habitat types present at the Rohner Creek Project site. While the Calveg mapping is based on a 2.5
acre mapping unit, this effort used the habitat classifications descriptions despite the mapping units being
at a finer scale for this project.

3. Results

The main habitat types are riparian, pasture, developed and non-native vegetation. These habitats and
their associated alliances per the Calveg (USFS 2010) descriptions are further described below and
displayed on Figure set 3.1 through 3.7. A majority of the riparian habitat along the creek corridor has
been highly modified by anthropogenic disturbance causing impacts to the creek hydrology and ecological
habitat value. These human modifications have reduced the natural complexity of the system including
impacts to native vegetation and the associated terrestrial and aquatic wildlife value.

3.1 Habitat Types

The vegetation groupings (alliances) defined in this report are based on dominant, characteristic plants
whose presence was constant within the observed groupings. A Manual of California Vegetation Second
Edition defines alliance as “A classification unit of vegetation, containing one or more associations and
defined by one or more diagnostic species often of high cover, in the uppermost layer or the layers with
the highest canopy cover. Alliances reflect regional to sub-regional climates, substrates, hydrology, and
disturbance regimes (Jennings et al. 2006; FGDC 2008).

This term replaces series used in the first edition Manual of California Vegetation (Sawyer et al. 2009).
Quantitative studies have contributed to and established rules of dominance, such as: if a plant’s relative
cover exceeds 50% of a layer’s total cover, the plant is a dominant. The alliances and vegetation
groupings in this report are based on dominant plants found in discrete groupings in the survey area
extent. Using this lower floristic unit of classification will yield an important unit of hierarchy to support
areas of conservation or for where Project improvements may yield the most positive results while
minimizing ecological impacts.
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The vegetation within much of the study area is highly disturbed and native alliances (per discrete
descriptions in the Second Edition of the Jepson Manual) were generally not observed, with the exception
of the tree canopy along the riparian corridor in both the Rohner and Hillside Creek survey areas. A
majority of the study area contains a high percentage of invasive plants in the herbaceous or shrub layer
as defined by the California Invasive Plant Council and the Humboldt County Weed Management Area
(HWMA) Strategic Management Weed List (HWMA 2010).

The Rohner Creek survey area extent starts at the upstream terminus of the Creek in Rohner Park just
north of the Main Street crossing, flows through a restricted portion of residential and commercial
developed areas of Fortuna, and terminates on the west side of the 12th street crossing. When evaluating
the survey area at this broad scale the habitat was predominately mapped as riparian, with some
inclusions of urban development comprised of impervious surfaces and/or bridges and some inclusions of
non-native ornamental landscaped trees, shrubs, grasses and/or forbs. These inclusions were mapped
when there were critical thresholds of clear breaks (Turner 2001) in vegetation structure and hydrology
indicating upland habitat vs. the riparian ecotone. The riparian habitat was mapped using the alliance
level of hierarchy and was determined to be a Willow-Alder Alliance per the Northwest field key to Calveg
Alliances. This dominant vegetation alliance establishes the base of the ecosystem.

When evaluating the Creek from a finer, focal scale there are some holons within the hierarchy of the
broad scale mapping. Turner et al. describes holons as “At every level in hierarchy there are these
elements, termed holons, that are both wholes and parts” (2001). These areas are described in the map
legend and text as “A-typical” as there are areas of spatial variability and heterogeneity within the canopy
when considering the larger extent of the survey area. The A-typical segments mapped within Rohner
Creek survey area were determined to be of local uniqueness.

For the purposes of this report the project team was compelled to identify the locally unique segments
within the Rohner Creek survey area despite being random and not occurring in a pattern within the
overall survey area. The locally unique patches tended to be in areas where humans have recently
influenced the dominant tree canopy in particular locations. The A-typical patches of local uniqueness are
further described below under their broader Alliance descriptions. It should be noted that this spatial
variation in the Project survey area is thought to co-exist with phase differences and thus forms a patchy
pattern of vegetation in the localized area resulting from disturbances. These habitats and A-typical
patches of local uniqueness are shown on the Figure set 3.1 -3.7.

The Hillside Creek survey area was more of a homogenous landscape dominated by riparian habitat
determined to be a Willow Alliance riparian habitat with some inclusions of non-native ornamental
grassland alliance, as well as, urban development comprised of impervious surfaces. Due to the
homogenous canopy of Hillside creek, no local unique patches are shown on the Figure set 3.1 -3.7.

A full species list can be found in Appendix A. The species in the plant list that are bold indicate it is a
high or moderate priority weed per the Cal-IPC definitions.
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3.1.1 Riparian

A total of 4,980 linear feet of riparian habitat was mapped along Rohner Creek between 12" Steet and
Main Street, and running parallel to Fortuna Blvd. behind urban development; and 2,350 linear feet of
Hillside Creek riparian habitat was mapped between Fortuna Boulevard and Rohnerville Road. Riparian
habitats are defined as the zone between aquatic and terrestrial environments. This ecotone is habitat for
a variety of flora and fauna capable of living in periods of drought or inundation and thus these species
are adapted to such water fluctuations. Common trees in a riparian system are alders (Alnus sp.) and
willows (Salix sp.); both of these species were found to be dominant in the canopy of the Rohner Creek
and Hillside Creek study. However, while a majority of the canopy layer in the riparian corridor is native
the shrub layer was often missing or predominately comprised of non-native high and medium rated
invasive plants reducing the overall habitat value of the creek corridor.

Willow- Alder Alliance QR (Calveq 2010)

The Rohner Creek corridor predominantly consists of Willow-Alder Alliance riparian forest habitat. This
vegetation alliance is dominated by red alder (Alnus rubra) and willow (Salix ssp.). This community
depends on seasonally flooded or permanently saturated soils. They are typical of stream or seepage
areas where the willows and alders are co-dominant. Alders and willows are shade tolerant and suited to
saturated soils for most of the year. Other less common trees in the Willow Alder Alliance study area
include redwood (Sequoia sempervirens), Douglas fir (Psuedotsuga menziessii), grand fir (Abies grandis),
incense cedar (Calocedrus decurrens), maple (Acer ssp.), and Monterey pines (Pinus radiata). On
occasion a non-native ornamental trees and invasive trees such as Acacia (Acacia ssp.), and English
holly (llex aquifolium) were observed and documented.

The alders occur very close to the channel edge. The alder rootwads are stabilizing areas were erosion
has occurred along entrenched portions of the creek reach. The alder trees range from 12"- 26" diameter
at breast height (DBH), while the willow trees were often less than 12" DBH. The willows tend to occur on
the outer margin of the alders abutting the top of bank connecting to the floodplain if it wasn’t otherwise
constrained by urban development. The areas that were confined to the bank edge tended to have only
alders dominating these short segments of the overall creek reach mapped. Further, there are some
discrete sections where either alder or willows were clearly dominant, though in the context of the survey
area extent, these sections were not separated.

The shrub layer, when present, was comprised of salmonberry (Rubus spectabilis), twinberry (Lonicera
involucrata) and native blackberry (Rubus ursinus) and an occasional dogwood (cornus sp.). Native
understory plants include sword fern (Polystichum munitum), horsetail (Equisetum sp.) and hedge nettle
(Stachys ajugoides). More often the shrub and herbaceous layer was lacking or displaced by invasive
plants such as Himalayan blackberry (Rubus armeniacus), English ivy (Hedra helix), Cape ivy (Delairea
odorata), and cotoneaster (Cotoneaster spp.).

A-Typical Willow- Alder Alliance

There are two locally unique patches that fall under this description in the Rohner Creek survey
area. The reason these areas are separately identified is due to a break in the tree canopy
composition, while the shrub and herbaceous layer was comprised of the same predominately non-
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native mix of ornamental shrubs and grasses. When observing these areas at the focal scale (on
the ground vs. remote sensing), there are obvious critical thresholds where holons, a particular
level within the Willow-Alder hierarchy, were identified.

The first A-typical patch is shown on Figure 3.1 in Rohner Park. In the park it was difficult to
distinguish a dominant tree in the canopy, as a result of human modifications such as landscaping,
and hardscaping (parking lots) directly abutting the top of bank. While this section of the survey
area had a Willow-Alder presence, there are numerous ornamentals trees and shrubs abutting the
creek bank, including the non-native invasive holly along this reach.

The second A-typical patch is shown on Figure 3.2 .this approximate 150 foot reach is comprised of
two non-native invasive trees acacia (Acacia ssp.) and holly, in addition to native riparian trees
which were planted including big leaf maple (Acer macrophyllum), redwood, grand fir, and a pine
tree (Pinus ssp.). While many of these species are listed as being associated with the Willow-Alder
alliance, this local patch was essentially void of willow or alder trees in the canopy.

Riparian Mixed Shrub Alliance NM (Calveg 2010)

This habitat alliance was considered to occur when the dominant vegetation was native and/or Himalayan
blackberry or nootka rose (Rosa nutkana). These species tended to inter-mix in addition to occurring in
isolated patches and was mapped along property boundary fence lines and drainage ditches. The nootka
rose was found to be co-dominant with native blackberry in two isolated patches along a parcel fence line
(APN 20102101) near 12" street (Figure 3.7). This vegetation alliance is typical of moist soils fed by a
permanent surface water source (USFS 2010). Other plants common to this alliance at the Project site
include Juncus ssp., coyote brush (Baccharis pilularis), equisetum, and stinging nettle (Utrica dioica).

Notes: this group was not reduced to the MCV alliances because there was not a clear distinction for one
alliance type. For example, there are some patches of Rubus armeniacus — Semi Natural Shrubland
Stands (Himalayan black berry brambles) however, it was often intermixed with native blackberry, nootka
rose, and common riparian shrubs or herbaceous plants as listed above.

Further, there is a section of this alliance mapped along a fenceline on Figure 3.4, where there is no
obvious hydrologic connection, yet the species composition remained the same as listed above.

Willow Alliance QO (Calveg 2010) Mixed Willow Series

This alliance is comprised of Salix sp. as the dominant tree in the canopy. The willow trees in the study
area range from less than 12" to 24” DBH and were found to be growing in the riparian floodplain, within
and along the edges of forested wetland patches, and adjacent to drainages.

Hillside Creek was also mapped using this alliance as the willows were the dominant tree in the canopy
cover, with occasional red alder or wax myrtle (Morella californica) (Figure 3.5 and 3.5). The understory
along Hillside creek was mostly water parsley (Oenanthe sarmentosa), a handful of cattails (Typha
latifolia), Juncus sp., and native blackberry. The path separating the apartment complex from the Creek
contained a large patch of fennel and Himalayan blackberry.
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3.1.2 Pasture
Agriculture AG (Calveg 2010).

West Field survey area is approximately 23.7 acres comprised of pasture fields classified in this report per
Calveg as Agriculture. This habitat is defined as land used primarily for agriculture with a distinctive
geometric pattern on the landscape (USFS 2010). The current use for the agricultural fields at the project
site is cultivation for animal forage. An example of this habitat classification is shown on Figure 3.4 where
the yellow boundary encompasses the agricultural/pastures in the project study area. A portion of the
agricultural fields are comprised of wetland hydrophytes, and contain positive hydrology and hydric soil
indicators. These agricultural wetlands will be further described in a forthcoming wetland delineation
report for the Rohner Creek Project.

3.1.3 Landscaped-Developed
Developed Water Feature IW (Calveg 2010)

This habitat describes the terminus of Hillside Creek survey area, where it drains into a manmade
detention basin. This basin is comprised of alders, willows, native and non-native blackberry, water
parsley, Scirpus, and cattails. Per the calveg description, the Developed Water Feature, shown on Figure
3.5 shows a stormwater detention basin.

Urban-Developed UB (Calveg 2010)

The Rohner Creek project is in a very urbanized area of Fortuna. There are portion of the Creek
alignment which flows under roads and buildings via culverts. For these areas, the habitat has been
classified as Urban-Development. Another example of this habitat classification is on Figure 3.4 where
urban development has significantly constrained the channel and removed the floodplain replaced by a
parking lot.

3.2  Non-Native Vegetation

Non-Native/Ornamental Conifer/Hardwood Alliance IM (Calveg 2010)

Much of the Rohner creek corridor within the survey area abuts development where ornamental
landscaping is common. For these areas the habitat was mapped as Non-Native/Ornamental
Conifer/Hardwood Alliance. An example of this habitat is noted on Figure 3.1 where a portion of the
Rohner Creek corridor survey area meanders through a landscaped portion of Rohner Park.

Non-Native Ornamental Grass Alliance |G (Calveqg 2010)

The Hillside Creek segment of the project occurs adjacent to Les Schwab, a veterinarian, and storage
facility and apartments. For the area that contains mowed grass adjacent to the urban development, the
habitat was classified as Non-Native Ornamental Grass Alliance. An example of this habitat classification
is shown on Figure 3.5.
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Non-Native Invasive Forb and Grass Alliance IG (Calveg 2010)

There are portions of the study boundary where non-native herbaceous vegetation dominates patches of
the riparian, the agricultural areas as part of the West Field Survey area or urban areas along Rohner
Creek survey area. These areas were mapped using this non-native Invasive Forb and Grass Alliance
where high rated invasive plants were observed, such as bull thistle (Cirsium vulgare), pampas grass
(Cortaderia jubata), Fullers teasel (Dipsacus sativus), and fennel (Foeniculum vulgare). An Example of
this habitat type is located on figure 3.3 along a drainage ditch and fence line between the school, and a
pasture in the Hillside Creek survey area and the urban development.

Figure 3.7 identifies a small localized patch in a very confined section of the Rohner Creek survey area.
As a result of this area being void of tree canopy, the area was separated from the overall Willow-Alder
alliance classification. This section of the riparian habitat was comprised of cement lined channel lined
with non-native invasive English and cape ivy. Rare Plants

The California Native Plant Society (CNPS) and California Department of Fish and Wildlife (CDFW) Plant
Species of Special Concern include: Siskiyou checkerbloom (Sidalcea malviflora ssp. patula), Whitney's
farewell-to-spring (Clarkia amoena ssp. whitneyi), Pacific gilia (Gilia capitata ssp. pacifica), and Oregon
polemonium (Polemonium carneum). None of these plants or any other listed plant species were found
during the May 2012 survey within the survey area as defined in Figure 2 (Appendix A).

4. Discussion

A total of four habitats types were identified within the Rohner Creek project survey area. These four
habitats include riparian, pasture, developed, and non-native vegetation. Figure set 3.1 through 3.7
breaks these habitats into vegetation alliances that most closely fit the Calveg north Coast Zone-1
classifications (USFS 2010). The vegetation alliances per habitat are listed below:

Riparian
e  Willow- Alder Alliance
e Riparian Mixed Shrub Alliance
e  Willow Alliance
Developed
e Developed Water Feature
e Urban- Developed
Pasture

e Agriculture
Non-Native Vegetation

e Non-Native / Ornamental Conifer/Hardwood Alliance
e Non-Native/ Ornamental Grass Alliance
e Non-Native/ Invasive Forb and Grass Alliance
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Alliances and developed areas per survey location are presented in tables 1-3 below:

Table 1 Rohner Creek Survey Area Habitat

Type Acres

A-typical Willow-Alder Alliance 0.68

Agriculture/Pasture 0.22

Non-native Ornamental 0.49
Conifer/Hardwood Alliance

Urban developed 0.37

Channel 1.06

Non-native Ornamental Grass Alliance 0.04

Non-native Invasive Forb Grass Alliance 0.05

Riparian Mixed Shrub Alliance 0.10

Willow-Alder Alliance 4.73

Table 2 Hillside Cree

k Survey Area Habitat

Type Acres

Willow Alliance 1.07
Developed Water Feature 0.53
Urban/Impervious 0.05
Non-native ornamental Grass Alliance 0.15

Table 3 West F

ield Survey Area

Type Acres
Willow-Alder Alliance 0.56
Willow Alliance 1.24
Agriculture/Pasture 23.79
Channel 0.01

Non-native Invasive Forb and Grass
Alliance 0.39
Riparian Mixed Shrub Alliance 1.68
Urban Development 0.18
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The Rohner Creek shrub and herbaceous layers are highly disturbed and have been invaded by
opportunistic invasive plant species that are further degrading the habitat quality of this very altered and
highly erosive creek corridor. Some of these invasive plants are threatening the larger canopy trees, by
way of English and cape ivy vines choking and weighing down native trees causing mortality that was
observed in some areas. A large amount of ornamental shrubs, such as cotoneaster or fruit trees were
observed encroaching into the riparian corridor and disturbing the ecological quality of the creek system.

Hillside Creek has a broad riparian buffer that is comprised of willow canopy and a predominately native
understory. The willow trees range from less than 12” DBH to over 18" DBH in this location. Rohner
Creek has a native canopy comprised of alders and willows. The red alders in the project survey area
occur along the very confined, rapidly eroding and entrenched creek bank. The alder trees range from
12"- 26" diameter at breast height (DBH). The alder roots are providing stream bank stability and in-
stream cover for fish and benthic macro-invertebrates. The willows tend to be located on the top of bank
extending into the floodplain. The willow and alders are often intermixed with an occasional redwood,
Douglas fir, incense cedar, Acacia and/or Monterey pine. The tree canopy along the riparian corridor
provides in-stream thermoregulation for salmonids.

It is clear that there have been many attempts to stabilize the creek and reduce erosion threatening the
adjacent landowner. The creek contains an assortment of erosion control techniques including rip rap,
cement lining, concrete bricks, and sand bags which have ultimately degraded the in-stream micro-habitat
and adjacent riparian vegetation. These impacts have thus resulted in further reduction of nutrient cycling,
bank stability, and species richness and resiliency and as a result, the Rohner Creek project alignment
would greatly benefit from hydrologic and ecological rehabilitation. While the tree canopy is predominantly
native, the riparian corridor, the adjacent pastures and developed areas could be improved via invasive
species removal and management and revegetation using a plant palette mimicking pre-disturbance
vegetation conditions of the Rohner and Hillside Creek corridors and native grassland plant species.
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5. Conclusion

The Rohner Creek Flood Control and Riparian Habitat Improvement Project habitat surveyed was
performed in January 2013. A rare plant survey for the project survey area was conducted in May 2012.
While no rare plants were observed a technical memorandum was developed to document the survey
effort, methods and findings; those results are presented as an attachment to this report. The survey took
place in a highly developed and urbanized area of Fortuna California. As a result of human modifications,
the habitat within the survey area was also disturbed noticeable by the encroachment of non-native highly
rated invasive vegetation. These plant species are noted in bold in the comprehensive plant list located in
Appendix A.

Rohner Creek Survey Area: The tree canopy associated with the riparian habitat along the survey corridor
is dominated by willow and alders with an occasional cluster of ornamental fruit trees or non-native
invasive tree such as Acacia or holly. More often the invasive plants in this survey area were observed in
the shrub or herbaceous layer of the habitat structure in the Rohner survey area. These invasive plants
pose a significant threat to the health and productivity of the creek, creek bank, and floodplain and should
be removed where ever feasible as part of this Flood Control and Riparian Habitat Improvement project.

Hillside Creek Survey Area: The Hillside Creek Survey area habitat was dominated by a native willow
alliance. The western end of the riparian buffer is constricted between urban development (Les Schwab
Tire Center, a veterinarian and a storage facility); the eastern end of the survey area is less constricted,
though the creek does flow between an apartment complex to the south and housing development to the
north. The shrub and herbaceous layer along this survey area was more intact and comprised of
predominately native vegetation. The northeastern portion of Hillside Creek terminates into a man-made
storm water detention basin dominated by native hydrophytic wetland plants.

West Field Survey Area: The agricultural pastures are comprised of non-native herbs and forbs and in
some areas along property parcel fence lines non-native invasive herbaceous plants were documented.
Some of the agricultural/pasture fields are comprised of wetland hydrophytes and are further documented
in a forthcoming wetland delineation report.

Overall, the habitat within the project survey area has been degraded as a result of anthropogenic
impacts. Whether urban development has encroached on the natural floodplain reducing the ability of
overland flow, and retention, or as a result of landscape planting associated with urban development, or
as a result of aggressive non-native plants taking advantage of disturbance along the channel bank the
habitat in the survey area would greatly benefit from proposed project improvements.
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Appendix A: Plant Species Observed

Scientific Name Common Name Native
Acer circinatum vine maple X
Acacia ssp. acacia Moderate
Adiantum jordanii maiden hair fern X
Aesculus californica California buckeye X
Alnus rubra red alder X
Athyrium filix-femina ssp.

cyclosorum Western lady fern X
Baccharis pilularis coyote brush X
Briza maxima big quaking grass

Briza minor little quaking grass

Buddleja davidii butterfly bush

Calocedrus decurrens incense cedar X
Calystegia silvatica bindweed

Carduus tenuiflorus slender flower thistle

Cirsium arvense Canada thistle High
Cirsium vulgare bull thistle High
Conium maculatum poison hemlock Moderate
Cornus sericea ssp. sericea redosier dogwood X
Cortaderia sp. pampas grass High
Cotoneaster franchetii orange cotoneaster High
Cotoneaster pannosus silverleaf cotoneaster High
Crocosmia xcrocosmiiflora crocosmia Moderate
Dactylis glomerata orchard grass

Delairea odorata Cape ivy High
Delphinium hesperium ssp.

hesperium delphinium X
Dipsacus sativus Fuller's teasel Moderate
Dryopteris expansa common wood fern X
Equisetum telmateia ssp. braunii giant horsetail X
Eschscholzia californica California poppy X
Epilobium watsonii fringed willowherb X
Festuca perennis Italian rye grass

Foeniculum vulgare fennel High
Gaultheria shallon salal X
Geranium molle woodland geranium

Hedra helix English ivy High
Helminthotheca echioides bristly ox-tongue

Hesperocyparis macrocarpa Monterey cypress *
Hirschfeldia incana wild mustard

Holodiscus discolor oceanspray X
Holcus lanatus velvet grass Moderate
llex aquifolium English holly High
Juncus sp. juncus

Lathyrus latifolius sweet pea X
Lemna minor duckweed X
Lonicera involucrata var. ledebourii | twinberry honeysuckle X




Scientific Name

Common Name

Native

Lonicera sp.

vine honeysuckle

Lotus corniculatus

broadleaf birdsfoot
trefoil

Maianthemum dilataum Pacific may lily X
Malus fusca Oregon crab apple X
Mara sp. wild cucumber X
Mentha pulegium pennyroyal

Mimulus guttatus monkey flower X
Morella californica wax myrtle X
Oemleria cerasiformis 0s0 berry

Oenanthe sarmentosa water parsley X
Oxalis oregna redwood sorrel X
Parentucellia viscosa yellow glandweed

Pelargonium vitifolium grapeleaf geranium
Phyllostackys sp. bamboo

Plantago lanceolata English plantain

Polystichum munitum western swordfern X
Populus trichocarpa Black cottonwood X
Prunus emarginata bitter cherry X
Quercus sp. black oak? X
Raphanus sativus wild radish

Ranunculus sp. buttercup

Ribes menziesii Gooseberry X
Rosa nutka nootka rose X
Rosa rubiginosa rosa eglanteria X
Rubus armeniacus Himalayan blackberry High
Rubus spectabilis salmonberry X
Rubus ursinus California blackberry X
Rumex sp sorrel X
Salix sp. willow X
Sambucus racemosa red elderberry X
Scrophularia californica figwort X
Sequoia sempervirens redwood X
Stachys ajoides hedge nettle X
Stachys chamissonis coast hedge nettle X
Tellima grandiflora fringe cups X
Tragopogon porrifolius salsify

Trifolium sp. clover

Typha latifolia broadleaf cattail, X
Urtica dioica stinging nettle X
Veronica scutellata skullcap speedwell X
Vetch sp. vetch

Zantedeschia aethiopica

calla lily

* outside of region

High = Humboldt Weed Management Area Strategic Management Weed List High Priority for
control, education, outreach, prevention, and mapping.
Moderate= Humboldt Weed Management Area Strategic Management Weed List Moderate
Priority for control, education, outreach, prevention, and mapping.
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Memorandum

March 1, 2013

To: Kevin Carter, City of Fortuna

Reviewed By: Ken Mierzwa, GHD Senior Scientist and Jeremy Svehla, GHD project Manager

From: Stephanie Klein Tel: 707.443.8326

Subject: Rohner Creek Rare Plant Survey Job no.:

1. SUMMARY

On July 10, 11, 12 and 20, 2012, a rare plant botanical survey was conducted along Rohner Creek Flood
Reduction and Stream Habitat Improvement Project site. The California Native Plant Society (CNPS) and
California Department of Fish and Game (DFG) Plant Species of Special Concern include: Siskiyou
checkerbloom (Sidalcea malviflora ssp. patula), Whitney's farewell-to-spring (Clarkia amoena ssp.
whitneyi), Pacific gilia (Gilia capitata ssp. pacifica), Oregon polemonium (Polemonium carneum), heart-
leaved twayblade (Listera cordata), Western lily (Lilium occidentale).

2. INTRODUCTION

This biological evaluation is being undertaken in the City of Fortuna, CA within the lower reaches of
Rohner Creek and Hillside Creek. The project study boundary includes 1-mile (4,980 Linear Feet) of
Rohner and Hillside Creeks and approximately 27 acres of adjacent pasture (Figure 1). The project
segment begins near Main Street in Rohner Park, to the project terminus where Rohner Creeks
confluences with Strongs Creek.

3. PURPOSE

The purpose of this investigation was to conduct a sensitive, rare plant survey and to map species
occurrence and document numbers of individuals observed.

4. RARE PLANT SURVEY

Surveys to determine the presence of special-status plant species (listed as rare, threatened,
endangered, or candidate for rare, threatened, or endangered species listing under the state or federal
Endangered Species Acts, CNPS, or of local importance) were conducted at the appropriate blooming or
active period for each species. Fish & Wildlife Service (FWS) and/or other resources agencies were
contacted to verify that botanical surveys were being conducted at an appropriate time of year to allow for
the micro-variations that occur in climate and bloom periods for specific species on a year-to-year basis..

A rare plant survey of the project area was conducted on July 10, 11, 12 and 20, 2012 when various plant
species were determined to be flowering and therefore easier to identify. The survey entailed an intensive
botanical site inventory of vascular plant species, with emphasis on species identified in the data base
queries. GHD Inc. ecologist Stephanie Klein conducted these surveys. The surveys were conducted
following protocol developed by James Nelson for the California Department of Fish and Game (DFG
2000). An intuitively controlled, seasonally appropriate survey was conducted that sampled the identified
potential habitat. The survey was high in coverage (95-100%) by walking the stream corridor alignment,
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as well as, adjacent pastures where the proposed project may occur. The survey made use of a Trimble
Global Positioning System (GPS) unit (sub-meter accuracy) that operates with GIS software for data
collection in the event that a special-status plant occurrence was observed. The scientific nomenclature
follows the Jepson Manual (Baldwin et al. 2012).

5. SENSITIVE SPECIES ANALYSIS
5.1 Sensitive Plant Species Historically Reported Nearby

The California Natural Diversity Database (CNDDB) Quick Viewer Online Map and Query Applications
include historical records or four species within the Fortuna 7.5 minute USGS quadrangle (4012452) and
CNDDB Quick Viewer Online Map and Query Applications RareFind 4 included one additional species
(number 5 below) which was found to occur in the surrounding quadrangle, Fields Landing and Cannibal
Island) The Siskiyou checkerbloom (Sidalcea malviflora ssp. patula; 1B.2) this plant was last observed in
1912 in the vicinity of Alton.

2) The Whitney's farewell-to-spring (Clarkia amoena ssp. whitneyi; 1B.1) was last observed in
2004 and was reported 1.5 miles west of Fortuna in the vicinity of Sandy Prairie.

3) Pacific gilia (Gilia capitata ssp. pacifica; 1B.2) was last observed in 1927 in the vicinity of
Alton, along old river bluffs.

4)  Oregon polemonium (Polemonium carneum; 2.2) was last observed in 1950 in open grassy
hills of Bear River Ridge.

5)  Western lily (Lilium occidentale; 1B.1): State and Federally Endangered last seen in 2011 in
Hydesville- adjacent to the Fortuna Quadrangle. The last occurrence listed | CNDDB was
from 2007.

The CNPS Rare Plant Inventory Version 8: included the same species with one addition:

6) The Heart-leaved twayblade (Listera cordata; 4.2) data added 01-01-1974, last update 12-
15-2011.

5.2 Potential Sensitive Species Present

All species included on List 1 and 2 (herein referred to as sensitive species) of the California Native Plant
Society's (CNPS) Inventory of Rare and Endangered Vascular Plants of California (Tibor 2001) were
reviewed to determine potential presence in the vicinity of the project area. The CNPS inventory includes
all species listed as rare or endangered by the Federal and State governments. Based on the species
identified in the CNPS and CNDDB records, the range of habitats present, and the geographical range of
the various sensitive species, the species considered most likely to occur in the vicinity of the Rohner
Creek Project are listed in Table 1. The vegetation on site is associated with agricultural fields and
riparian habitats along an entrenched stream channel confined by development, eliminating many
sensitive species specific to other types of habitats.

TABLE 1. Sensitive Plant Species Potentially Present

Common CNPS Potential to
Species Name List Preferred Habitat Occur
Sidalcea malviflora Siskiyou 1B.2 Often on road cuts; coastal Moderate
ssp. patula checkerbloom : bluff scrub coastal prairie, Potential
North Coast coniferous forest.




Flowers: May-August
Clarkia amoena ssp. Whitney's Coastal bluff scrub, coastal Low Potential
whitneyi farewell-to- 1B.1 | scrub. Flowers: June-August
spring
6. Results

No sensitive species were detected on July 10, 11, 12 and 20, 2012. A list of recorded plant species can
be found in Appendix A.

7. CONCLUSIONS

At this point in time, the project site does not currently support populations of Federally or State listed
plants species, verified by field efforts on July 10, 11, 12 and 20, 2012 which did not detect listed plant
species identified in the CNDDB in the Fortuna Quad search, or focused occurrence report for the
specified project site.
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Regards,

Stephanie Klein
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Listed/Proposed Threatened and Endangered Species for
the FORTUNA Quad (Candidates Included)

July 27, 2012

Document number: 365540570-10157

KEY:

(PE) Proposed Endangered Proposed in the Federal Register as being in danger of extinction

(PT) Proposed Threatened Proposed as likely to become endangered within the foreseeable future

(E) Endangered Listed in the Federal Register as being in danger of extinction

(T) Threatened Listed as likely to become endangered within the foreseeable future

(C) Candidate Candidate which may become a proposed species Habitat Y = Designated, P = Proposed, N = None Designated
* Denotes a species Listed by the National Marine Fisheries Service

Type Scientific Name Common Name Category Critical Habitat
Fish
* Acipenser medirostris green sturgeon T Y
Eucyclogobius newberryi tidewater goby E Y
* Oncorhynchus kisutch S. OR/N. CA coho salmon T Y
* Oncorhynchus mykiss Northern California T Y
steelhead
* Oncorhynchus tshawytscha CA coastal chinook salmon T Y
* Thaleichthys pacificus Southern eulachon DPS T P
Birds
Brachyramphus marmoratus marbled murrelet T Y
Charadrius alexandrinus nivosus western snowy plover T Y
Coccyzus americanus Western yellow-billed C N
cuckoo

—
_<

Strix occidentalis caurina northern spotted owl
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1. Introduction

1.1  Background

The Rohner Creek Flood Control and Habitat Improvement Project (Project) is a watershed-based,
channel corridor-scale project with multiple objectives and benefits including flood improvements, habitat
restoration and enhancement and water quality improvements. The project is intended to provide
immediate and substantial improvements to the channel that will benefit aquatic and terrestrial organisms
and vegetation and reduce flood frequency within the City of Fortuna. The project study boundary (PSB)
is broken into three segments: 1) Rohner Creek comprising approximately 4,980 linear feet of survey
area, 2) Hillside Creek totaling an additional 2,350 linear feet of survey area, and 3) Agriculture/pasture
fields covering approximately 27.3 acres of West Field survey area, as noted by the different study
boundary colors. A vicinity map is provided as Figure 1. A site map for the study area is shown in Figure
2. Figures 1 and 2 are included in Appendix A.

1.2 Purpose

On January 31, February 13 and March 7, 2013, a wetland delineation was conducted along the Project
corridor within the defined PSB. The purpose of this report is to present results of a wetland delineation
conducted within the area being considered for proposed Project components. The purpose of the
wetland study is one of numerous studies which will be used for basis of decision making in regards to
potential impacts associated with the project construction.

2. Methodology

2.1 Research Methods

The initial analysis of the PSB consisted of review of existing environmental literature and data, where
available, such as soil and ecological maps and descriptions generated by the Natural Resources
Conservation Service (NRCS) [NRCS 2010] and wetlands mapping from U.S. Fish and Wildlife Service
(USFWS) National Wetlands Inventory (NWI) [USFWS 1987]. NWI maps are compiled using a variety of
remote sensing data sources, including aerial photographs, infrared photography and soils data. NWI
maps do not necessarily represent an accurate extent of jurisdictional wetlands in the PSB. When
available, Geographic Information System (GIS) data was overlaid with the PSB.

2.2  Project Study Boundary (PSB)

The PSB is terminology used by the United States Army Corps of Engineers (USACE) as bounds of the
limits of wetland delineation investigation. The PSB is determined in the initial project planning phase in
discussion with project proponents, engineers, planners, biologists and other relevant project participants.
The PSB should (where feasible) include areas where possible alternative project elements could be
considered, areas where utilities could be relocated (permanent and temporary), implementation access
routes, stockpile/staging areas, etcetera (etc.).
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2.3 Wetland Delineation

To define a wetland, the USACE requires that all three parameters (vegetation, soil and hydrology) show
wetland attributes. The wetland delineation followed the USACE guidance from the Corps of Engineers
Wetlands Delineation Manual (USACE 1987), Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Western Mountains, Valleys and Coast Region (USACE 2010). The wetland results
are consistent with this definition. Botany/soils/hydrology data sheets used in this wetland delineation are
the current, standard forms provided by the USACE for use (USACE 2010). Data sheets are attached in
Appendix B.

Vegetation, soil, and hydrology data were collected (where possible) at locations throughout the PSB.
When necessary to define the wetland or uplands, a transect was documented across the presumed
boundary with two plots (upland/wetland) per transect. Test plots are numbered according to order of
investigation, and denoted with either a “U” to indicate an upland location or a “W” for presumed wetland
plots. For example, test plot WIT1-U indicates wetland 1/transect 1 at upland plot location. Additional test
pits were installed that are not paired transects but were documented to be representative of conditions
near the wetland and upland boundaries, and are labeled in numeric order starting with UP-1.
Intermediate plots were placed without collection of data sheets as appropriate for confirming the
conditions of the transition between wetland and upland areas (based on extrapolation from adjacent test
pits, verification of hydrologic and soil conditions, evidence of absent vegetation, wracking) and are
shown on the results map without labels. Data sheets that correspond to delineation of ditch areas are
labeled numerically as D1T1, etc., similar to the wetland delineation nomenclature. Additionally, due to
the large project acreage, test pits were collected in many representative areas to confirm wetland or
upland conditions.

2.4  Botanical Methodology

Vegetation data collection consisted of listing the dominant species at each plot in each stratum. Species
within a radius of five feet were listed in the herb layer, 10 feet for the shrub layer and 30 feet for the tree
layer. The species were then classified as to whether or not they are wetlands indicators, using the
standard reference for plant wetlands indicators, National Wetland Plant List, Western Mountains, Valleys
and Coast (USACE 2012). The standard reference document classifies plants based on the probability
that they would be found in wetlands, ranging from Obligate (almost always in wetlands) [OBL],
Facultative/wet (67% to 99% in wetlands) [FACW], Facultative (34% to 66% in wetlands) [FAC],
Facultative/up (1% to 33% in wetlands) [FACU] to Uplands (less than 1% in wetlands) [UP]. Plants not
listed (NL) are included in the upland category. The Dominance Test was used at all plots to determine if
the plot location was dominated by wetland vegetation (hydrophytic). The dominance test states if greater
than 50% of the dominant plant species at the plot are classified Obligate (OBL), Facultative/wet (FACW)
or Facultative (FAC), the vegetation is determined to be hydrophytic.

The 1988 USFWS National Wetland Plant List was replaced in June 2012. The revisions to the list
include: species name changes, additional species, updates to wetland regions and revisions to the
wetland indicator list status. The indicator list no longer includes numeric codes, but rather nine different
locations identified through sub-region classification. For example this project site in Fortuna is no longer
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region 0, it is identified as the Western Mountains, Valleys and Coastal sub-region. Another example of
revisions made to the list is the loss of plus (+) or minus (=) symbols after the indicator. As a result of the
National Wetland Plant List being updated, wetland data collected in 2009 at the Rohner Creek and
Hillside Survey Areas were revised to reflect the revisions made in the 2012 National Wetland Plant List.
These revisions are clearly marked on the 2009 data sheets (Draft version 9-15-2006), Appendix C, with
a cross-out in red and the corrected status marked adjacent to the redline. By revising the status on these
sheets, four of the three wetland plots which previously were thought to not have hydrophytic vegetation
now contain a hydrophytic plant status based on the dominance test. It should be noted that these three
plots are still considered upland based on the lack of hydric soils and/or the lack of positive hydrology
indicators.

2.5 Soils Methodology

The USACE 1987 Wetlands Delineation Manual procedures were combined with the Natural Resources
Conservation Service’'s (NRCS) definition of hydric soils presented in Changes in Hydric Soils of the
United States and Field Indicators of Hydric Soils in the United States (United States Department of
Agriculture [USDA] 1995 and 2006, respectively), as well as most recent wetland guidance document
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains,
Valleys and Coast Region (USACE 2010). Soil pits were dug to an approximate depth of 18 inches below
ground surface (bgs). Data on soil color, texture and redoximorphic features were collected. Care was
taken to observe mottling (iron concentrations) and to distinguish between chromas of 1 and 2.

Colors were described for the entire depth of the test pit and compared to the above parameters at a
depth of approximately 10 inches. Colors were determined on moist ped surfaces, which had not been
crushed, using the Munsell Color Chart (Gretag Macbeth 2000). Hydric soils indicators for soils were
evaluated per Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western
Mountains, Valleys and Coast Region (USACE 2010).

2.6  Hydrology Methodology

The 2013 delineation was performed in winter within the wet weather season. Observations of surface
water and groundwater (soil saturation, standing water, etc.) was possible at the wetland plots during the
delineation.

The ordinary high water mark (OHWM) location of Rohner Creek was mapped pursuant to the USACE
guidance for OHWM identification using physical characteristics criteria for making OHWM determinations
(USACE 2005). USACE defines the term “ordinary high water mark” as: “...that line on the shore
established by fluctuations of water and indicated by physical characteristics such as a clear, natural line
impressed on the bank, shelving, changes in the character of soil, destruction of terrestrial vegetation, the
presence of litter and debris or other appropriate means that consider the characteristics of the
surrounding areas.”

The OHWM was mapped during the topographic survey of the channel and OHWM points were
connected along the topographic lines to define the limits of the OHWM. GHD staff conducted map
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confirmation of the surveyed OHWM limits during the habitat mapping and wetland delineation efforts in
2013.

Under previous effort by a Certified Professional Soil Scientist, groundwater monitoring was conducted on
April 20, 2009, in one section of the PSB to ascertain wetland hydrological conditions for project planning
purposes. Initial test pits were hand dug to approximately 14 to 16 inches bgs and no groundwater was
encountered, therefore, on April 22, 2009, piezometers (shallow groundwater observation wells) were
installed. Refer to the Figure 3.4 for test pit (P1 throughP5) locations (note that test pits TP1 through TP5
locations correspond to piezometers P1 through P5.). A backhoe was used to excavate soil pits to
approximate depths varying between five and seven feet bgs. Boring logs were recorded for each soil
pit/piezometer location and are attached to this report (Appendix C). Depth to groundwater was recorded
for each piezometer (P1 through P5) location upon completion of the installation. In order to avoid
damage to the structures since they were located in a high use area, the top of each piezometer casing
was intentionally left below ground elevation. The depth to groundwater was measured on a weekly basis
for four consecutive weeks after the initial piezometer installation. The monitoring data beyond the initial
reading extended beyond the wet season. The most relevant information in terms of wetland conditions is
data recorded at time of installation. Results of the 2009 hydrology groundwater monitoring are presented
in Section 3.7 (Uplands) of this report.

2.7 Wetland Determination

The wetland boundary was evaluated using the USACE (three-parameter) methodology. Several portions
of the PSB were determined to be uplands based on absence of one or more wetland indicator (soils,
botany, or hydrology). Although many plots exhibited wetland soil indicators, and some may have a
predominance of facultative (FAC) or wetter vegetation, these plots were absent of the positive hydrology
indicators after substantial rainfall. In these cases, the soil hydric conditions were concluded to be
remnant from historic floodplain conditions prior to development and alterations of this urbanized area.

The horizontal location of each point was collected using a handheld GPS Trimble unit (sub-meter
accuracy). The test pits can be relocated with the handheld Trimble GPS, therefore flagging of the
boundaries was determined to not be necessary. The horizontal locations of some site infrastructure
features that are visible on the aerial were collected to ensure that the base map lines up accurately with
the delineation results.

A total station topographic survey of the channel and OHWM was performed by the City of Fortuna
Surveyor between 12" and Main Streets within the PSB. Two segments, a portion of Rohner Creek
within Rohner Park and the portion of Rohner Creek where it crosses 12" Street (on the west side of the
PSB) were not surveyed using total station ground efforts. For these discrete reaches the City contour
data was utilized in GIS to discern the creek OHWM. The OHWM determination results are incorporated
into this report and presented on Figures 3.1 through 3.7.
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3. Results

Figure 2 (Survey Areas) and Figures 3.1 through 3.7 (Wetland Delineation) present a site map showing
the project survey areas (Rohner Creek, Hillside Creek, West Field and Fortuna Boulevard), the PSB
limits of investigation and wetland delineation field work results. Fortuna Boulevard is a developed
roadway and wetlands were not observed within the paved alignment.

Wetland delineation field work was conducted on January 31, February 13 and March 7, 2013. Field work
on January 31 was conducted approximately two days after a 0.64 inch rainfall event (between January
25 and January 29, 2013) during an otherwise relatively dry period within the wet weather season. The
February 13, 2013 field work was conducted one week after a 0.78 inch rainfall event and was timed to
confirm wet-weather groundwater conditions within the presumed wetland and upland areas as evaluated
on January 31. The March 7, 2013 field work was conducted approximately one day after an approximate
2.25 inch rainfall event and was conducted to finalize wetland delineation polygons. Area-specific rainfall
data for the Fortuna area was reviewed online at www.northcoastweather.com and rainfall data for the
study period is attached in Appendix D. As typical procedure, National Oceanic and Atmospheric
Administration (NOAA) weather data records were also evaluated but in this case the closest NOAA data
is for Eureka. The referenced Fortuna data was assumed to be specific of site conditions during the study
period.

Data sheets documenting conditions observed during the 2013 investigation are included in Appendix B.
A list of plant species encountered within the PSB is included in Appendix D. Characteristics of the
wetland areas observed are further described in the following subsections. Acreage and types of wetlands
mapped within the PSB is summarized in Table 1 (below).

Table 1: Areas Mapped and Acreages
Type Location Acres

Riverine Wetland Rohner Creek Survey Area 1.12
Palustrine Emergent Wetland Hillside Creek Survey Area 0.01

West Field Survey Area 9.77
Forested Wetland Hillside Creek Survey Area 1.07

West Field Survey Area 1.02
Palustrine Emergent Ditch West Field Survey Area 0.33
Shrub scrub Wetland West Field Survey Area 0.53
Man-made Water Feature Hillside Creek Survey Area 0.53

(Detention Basin)

TOTAL 14.38

3.1 Riverine Wetland

Riverine wetlands were observed within the stream bed of Rohner Creek and present on either side of the
stream thalweg and extend to the OHWM which as a Water of the US is the limits of USACE jurisdiction.
Rohner Creek has a well-defined and relatively incised channel, and the OHWM is consistent with
topography. Three parameter wetlands were not observed above the OHWM within the riparian area.

GHD | Rohner Creek Flood Control and Habitat Improvement Project | 8410233-06 | 5



3.2  Palustrine Emergent Wetland

Palustrine emergent wetlands were observed within the Hillside Creek and West Field survey areas.
Approximately 9.8 acres of palustrine emergent wetlands were mapped within the PSB. Mapping of the
palustrine emergent wetland within the West Field survey area was delineated by multiple test pits
(UP1T1-U/W, W1T1-U/W, W1-TP1-U and UP1T2-U/W) which document the wetland and upland areas.
Test pits completed within the West Field survey area are shown on Figure 3.6. Vegetation within this
wetland was dominated by tall fescue (Festuca arundinacea), sweet vernal grass (Anthoxanthum
odoratum) and clover (Trifolium sp.). Silty clay loam and silt loam were observed from the ground surface
to approximately 18 inches bgs with a matrix colors or 2.5Y 4/1 and 10YR 3/2, respectively.
Redoximorphic features (chroma 10YR 4/3) were observed from the ground surface to approximately 18
inches bgs. Within the wetlands, soils were saturated up to the ground surface to a depth of
approximately 6 inches bgs.

3.3 Forested Wetland

Forested wetlands were observed within the Hillside Creek and West Field survey areas. Approximately
2.09 acres of forested wetlands were observed within the PSB. The wetlands were classified as such
where wetland polygons intersected (are coincident with) with areas mapped by the habitat mapping
report as riparian (GHD 2013). The forested wetland observed within the Rohner Creek PSB
predominantly consists of Willow-Alder Alliance riparian forest habitat. This vegetation alliance is
dominated by red alder (Alnus rubra) and willow (Salix ssp.). This community depends on seasonally
flooded or permanently saturated soils. They are typical of stream or seepage areas where the willows
and alders are co-dominant. Alders and willows are shade tolerant and suited to saturated soils for most
of the year.

The shrub layer, when present within the forested wetland observed was comprised of salmonberry
(Rubus spectabilis), twinberry (Lonicera involucrata) and native blackberry (Rubus ursinus) and an
occasional dogwood (Cornus sp.). Native understory plants include sword fern (Polystichum munitum),
horsetail (Equisetum sp.) and hedge nettle (Stachys ajugoides). More often the shrub and herbaceous
layer was lacking or displaced by invasive plants such as Himalayan blackberry (Rubus armeniacus),
English ivy (Hedra helix), Cape ivy (Delairea odorata), and cotoneaster (Cotoneaster spp.).

3.4  Palustrine Emergent Ditch Wetland

Palustrine emergent ditch wetlands were observed within the West Field survey area and include a total
acreage of 0.33 acres. With the exception of the palustrine emergent ditch wetland within the West Field
survey area (shown on Figure 3.3), wetlands were not observed above the top of bank. The palustrine
emergent ditch wetland boundary is defined by test pits D1T1-U and D1T1-W. Vegetation within this
wetland was observed to be dominated by tall flatsedge (Cyperus eragrostis). Soils consisted of clay loam
to a depth of approximately 18 inches bgs. Soil matrix color was observed to be 5Y 4/1 with
redoximorphic features of 10YR 3/3 throughout the profile. The water table was observed to be present
within approximately one foot of the ground surface and was flowing in many areas where present above
ground surface.
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35 Scrub Shrub Wetland

Scrub shrub wetlands were observed within the West Field survey area and include a total acreage of
0.53 acres. The wetlands were classified as such where wetland polygons intersected (are coincident
with) areas mapped by the habitat mapping report as scrub shrub (GHD 2013) including pasture
boundaries and fence lines where vegetation has been unmaintained and where three parameter wetland
conditions are present.

3.6 Man-Made Water Feature (Detention Basin)

A man-made stormwater detention basin is located in the northern portion of the Hillside Creek survey
area immediately south of Rohnerville Road as shown on Figure 3.5. A jurisdictional determination for this
surface water feature has not been made at this time. It is uncertain if the USACE will take jurisdiction
over this area.

3.7 Uplands

Uplands were defined by observations of at least one upland parameter (hydrology, soils and/or
vegetation) as represented by test pits UP1 through UP5, D1T1-U, UP1T1-U, UP1T2-U, W1-TP1-U and
W1T1-U (Figures 3.4 and 3.6). Vegetation within this upland area is dominated by annual bluegrass (Poa
annua), tall fescue (Festuca arundinaceae), creeping bentgrass (Agrostis stolonifera) and orchard grass
(Dactylis glomerata). Soils encountered within approximately the top foot of the ground surface were
gravelly loam with a matrix color of 10YR 2/2. A silt loam (matrix color of 10YR 3/4) was encountered from
approximately one foot bgs to 18 inches bgs. Redoximorphic features (matrix color 2.5Y 4/1) were
observed deeper than 13 inches bgs.

An area near the Fortuna High School stadium was investigated for upland conditions by documenting
groundwater conditions via depth to water monitoring of piezometers installed in 2009. Soil chroma colors
were two or less and redoximorphic features were not identified within the soil matrix, pores or root
linings; therefore, hydric soils were not determined to be present within this portion of the PSB. Low soils
colors were attributed to organic matter from the grass field, and not a result of reduction. Dominate plant
species generally consisted of white clover (Trifolium repens), English daisy (Bellis perennis), narrow leaf
plantain (Plantago lanceolata), sweet vernal grass (Anthoxanthum odoratum), Kentucky bluegrass (Poa
pratensis), buttercup (Ranunculus repens) and spinyfruit buttercup (Ranunculus muricatus). This portion
of the PSB is dominated by non-hydrophytic plant species as documented on the vegetation plot data
sheets. The water table was not observed in test pits TP1 through TP5 within approximately 16 inches of
the ground surface (depth of deepest test pit) and wetlands hydrology was not present within this portion
of the PSB at the time of the investigation. Refer to the attached vegetation and soil data sheets
(Appendix C) for the 2009 delineation data summarized above.

Piezometers were installed to ascertain the depth to groundwater. Relatively dry weather ensued after
installation of piezometers P1 through P5 and subsequently as would be expected, an increase in the
depth to groundwater was observed from April 29 to May 4, 2009. Because the monitoring extended
beyond the wet weather season, the data from initial piezometer installation is likely the most helpful in
supporting the upland determination of this area. Groundwater depths at time of installation were
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observed between four and five feet bgs. According to the Northcoast Weather website archives for
Fortuna weather in April 2009, the piezometers were installed during a period where rainfall was
negligible for the seven days preceding the installation. Approximately 0.42 inches of rain where
recorded approximately 10 days prior to the piezometer installation. April 2009 rainfall data is included in
Appendix C.

4. Conclusion

The Rohner Creek Flood Control and Habitat Improvement Project wetland delineation was performed in
January, February and March 2013. The survey took place in a highly developed and urbanized area of
Fortuna California. As a result of human modifications, the wetlands within the survey area were also
noticeably disturbed by encroachment of non-native invasive vegetation.

The investigation evaluated if jurisdictional wetlands exist within the PSB. The wetland delineation
determined that there are four types of wetlands which total approximately 14.4 acres are present within
the PSB based on wetland-type vegetation, hydric soils and wetland hydrology per the USACE definition
of three parameters. Locations of the wetlands observed within the PSB are shown on Figures 3.1
through 3.7. The OHWM of Rohner Creek was delineated and shown on Figures 3.1, 3.2, 3.4, 3.6 and
3.7.
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

City/County: ’\’E;(W Sampling Date: \l 31 I \3
LP

Project/Site:

Applicant/Owner: = (4] NS State: Sampling Point:

Investigator(s): UM) J Section, Township, Range:

Landform (hillslopeq terrace, gfc.): Local relief (concave, convex, none): Slope (%):
Subregion (LRR}): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ___7g No________ (If no, explain in Remarks.)

Are Vegetation A Soil ________, or Hydrology significantly disturbed?)j Are “Normal Circumstances” present? Yes 2 _/_\No -
Are Vegetation ___, Soil______, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF.FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No ><
Hydric Soil Present? Yes No X Is the Sampled Area ><
Wetland Hydrology Present? within a Wetland? Yes No

Rlemarks m\ss N W V\/u/\«qu W bﬁd

\

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species ‘
1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant : 2
3. Species Across All Strata: (B)
4
Percent of Dominant Species
= Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: )
; Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
3' OBL species x1=
4' FACW species x2=
5' FAC species x3=
' FACU species x4=
= Total Cover .
Herh Stratum (Plot size: ) UPL species x5=
OGCG  CAAA N AACA Column Totals: (A) (B)

]
2. A% oY o AAsW\ aidoa o

Bras
37%0/\/\ AA(;_\CA/LQUQ cf . jg
- O

Prevalence Index = B/A =
Hydrophytlc Vegetation Indicators:

___ 1-Rapid Test for Hydrophytic Vegetation
LN \{ /)JAAM\ alle

2 - Dominance Test is >50%

Om TA0  \ G 3 - Prevalence Index is 3.0'

z*cHtH*

(H)

5

6

7 N 4 - Morphological Adaptations' (Provide supporting
8. data in Remarks or on a separate sheet)
9

1

1

5 - Wetland Non-Vascular Plants’

___ Problematic Hydrophytic Vegetation' (Explain)

- o

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
_Lm= Total Cover

Woody Vine Stratum (Plot size: )

1. Hydrophytic
2. . Vegetation X
P
= Total Cover resent? Yes No
% Bare Ground in Herb Stratum

Remarks: ]

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0
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SOIL

Sampling Point: UP’ j—-

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' _Loc? Texture Remarks
O-\3 \04¢ %= \en _ — — loomn >4

\2- &

lo1e?ly &0 2.5444

40 O M allogel

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

%Location: PL=Pore Lining, M=Matrix.

___ Histosol (A1)

___ Histic Epipedon (A2)

___ Black Histic (A3)

___ Hydrogen Sulfide (A4)

__ Depleted Below Dark Surface (A11)
___ Thick Dark Surface (A12)

___ Sandy Mucky Mineral (S1)

___ Sandy Gleyed Matrix (S4)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___ 2cm Muck (A10)

__ Red Parent Material (TF2)

. Very Shallow Dark Surface (TF12)

__ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,

Restrictive Layer (if present):
Type:

Depth (inches):

unless disturbed or problematic.
Hydric Soil Present? Yes No x

N DoeS ok

‘5‘\

+ cad GCQQ , sloges uphal
\ %O‘Leé«caﬁ’ﬁ\

L

Towde
IC Bnshax chiomo

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)
Sparsely Vegetated Concave Surface (B8)

__ Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A, and 4B)

___ SaltCrust (B11)

___ Aquatic Invertebrates (B13)

__ Hydrogen Sulfide Odor (C1)

___ Oxidized Rhizospheres along Living Root

__ Presence of Reduced Iron (C4)

___ Recent Iron Reduction in Tilled Soils (C6)

___ Stunted or Stressed Plants (D1) (LRR A)

___ Other (Explain in Remarks)

___ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)

_ Saturation Visible on Aerial Imagery (C9)

___ Geomorphic Position (D2)

__ Shallow Aquitard (D3)

__ FAC-Neutral Test (D5)

__ Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

5 (C3)

Field Observations:

Surface Water Present? Yes No
Water Table Present? Yes No
Saturation Present? Yes No

(includes capillary fringe)

Depth (inches): ___

Depth (inches): Z lz

Depth (inches): Wetla

o X

nd Hydrology Present? Yes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: 1(-0\1’\,%“ ON Cr —CQ/LL City/County: —‘/,N:(‘\\)Y\Q‘_\ Sampling Date: \! 3 |l \Qd
Applicant/Owner: (/‘ \"\4-/’ Qf F;_h'(“ ncA State: Of)r Sampling Point: VP2

Investigator(s): » L/L/ Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%): Z‘
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes _X‘ No__ (If no, explain in Remarks.)

Are Vegetation _____, Soil_______, or Hydrology significantly disturbed? N Are “Normal Circumstances” present? Yes X No

Are Vegetation_____, Soil _______, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No \/‘: — ’
Hydric Soil Present? Yes No =< _ Is-the Sampled Area >,
Wetland Hydrology Present? Yes No -\ ol CUIIER LU ESE L)
Remarks:
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species ]
1. That Are OBL, FACW, or FAC: (A)

2 Total Number of Dominant : Z
3. Species Across All Strata: (B)
4.
Percent of Dominant Species 50
= Total Cover

That Are OBL, FACW, or FAC: (A/B)

Sapling/Shrub Stratum (Plot size: )
] Prevalence index worksheet:
2' Total % Cover of: Multiply by:
3' OBL species x1=
4' FACW species x2=
5' FAC species x3=

' FACU species x4 =

= Total Cover i

Herb Stratum (Plot size: ) UPL species x5=
1. Yoo N, O Column Totals: (A) (B)

AT AT AV AT

)

Prevalence Index =B/A =

(N4

3"\%(&\11 hWin (., ) c

Hydrophytic Vegetation Indicators:

L
\ \gf ”]g

R}._Aﬁﬂ [N QC \ % ___ 1 - Rapid Test for Hydrophytic Vegetation
5. 'P\ pANBIA it a WA AN Qd ___ 2 -Dominance Test is >50%
6. \ ) b L ﬁ 7 | __ 3-Prevalence Index is £3.0'
7. _w/ — =" | __ 4-Morphological Adaptations' (Provide supporting
8. data in Remarks or on a separate sheet)
9. ___ 5 -Wetland Non-Vascular Plants'
10. ___ Problematic Hydrophytic Vegetation' (Explain)
11. "Indicators of hydric soil and wetland hydrology must
/UU be present, unless disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plot size: )
1. Hydrophytic %
2. Vegetation )(
. Present? Yes No N
) = Total Cover \
% Bare Ground in Herb Stratum ~
emarks: £ (
o1 2 /g}

US Army Corps of Engineers Western Mountains, Valleys, and Coast ~ Version 2.0



SOiL

Sampling Point: ‘ ! S é

Profile Description: {Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Type' _ Loc® Texture Remarks

—— o

Color {moist %
\OMR 3]~ \OO

O-5

— b loena

2 2.5 aa 22T

M

R
3-8 4,594, 9K SN Y[2- 2 12

M _u

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

?Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
___ Histosol (A1) ___ Sandy Redox (S5)

___ Histic Epipedon (A2)

Black Histic (A3)

__ Hydrogen Sulfide (A4)

__ Depleted Below Dark Surface (A11)
___ Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

___ Sandy Gleyed Matrix (S4)

___ Stripped Matrix (S6)
Loamy Mucky Mineral (F1) (except MLRA 1)

Loamy Gleyed Matrix (F2)

___ Depleted Matrix (F3)

Redox Dark Surface {F6)

___ Depleted Dark Surface (F7)

Redox Depressions (F8)

Indicators for Problematic Hydric Soils™:
__ 2cm Muck (A10)

___ Red Parent Material (TF2)

___ Very Shaliow Dark Surface (TF12)

___ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present? Yes

unless disturbed or problematic.
No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)
__ Sparsely Vegetaled Concave Surface (B8)

Primary Indicators {(minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

___ Water-Stained Leaves (B9) (except

MLRA 1, 2, 4A, and 4B)
___ Sait Crust (B11)
___ Agquatic Invertebrates (B13)
___ Hydrogen Sulfide Odor (C1)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)

___ Other (Explain in Remarks)

Oxidized Rhizospheres along Living Roots (C3)

__ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomoaorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:
Surface Water Present? Yes N
Water Table Present?

Saluration Present?
(includes capillary fringe)

Depth (inches):

P
Yes No g Depth (inches). = 12
Yes No gé

Depth (inches):

No_X.

Wetland Hydrology Present? Yes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: R(\»\W O(&)& %(B}uﬂa P Sampling Date: \l ?)\ l\B
Applicant/Owner: N W Sampling Point:l IQ;'Q

1.
Slope (%): Ji

City/County:

State:

Investigator(s): Section, Township, Range:

Local relief (concave, convex, none): \\\/\.Z [6.N Vil

Landform (hillslopd, terracg, etc.):

Subregion (LRR): Lat:

Long: Datum:

Soil Map Unit Name:

NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes _L\No
, Soil
, Soil

Are Vegetation , or Hydrology significantly disturbed?} ANJ

Are Vegetation . or Hydrology

Are “Normal Circumstances” present? Yes

(If no, explain in Remarks.)

D NV

naturally problematic? /\j (If needed, explain any answers in Remarks.)

[
{ SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

2. 'H(&. erl
sthe. oane
‘*\M\ C/(AS}}LAS (Q_, ¢
s ANnn BLOA (G e\

%m<€ ufn N

»

TP eNoO

‘ Q( 2= Total Cover

Woody Vine Stratum (Plot size: )

Hydrophytic Vegetation Present? Yes No
Hydric Soil Present? Yes g% No Is.the Sampled Area ><'
Wetland Hydrology Present? Yes No X within & Wetland Yes No
Remarks:
VEGETATION - Use scientific names of plants.
Absclute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species {
1. That Are OBL, FACW, or FAC: (A)
2. Total Number of Dominant {
3. Species Across All Strata: (B)
4

Percent of Dominant Species OZ)

= Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: )
] - Prevalence Index worksheet:
2' Total % Cover of; Multiply by:
3' OBL species x1=
4’ FACW species CS x2= 1O
5' FAC species 1O x3=_2. I ()
’ FACU species £y x4= )
= Total Cover UPL . =1 5
Herb Stratum (Plot size: ) species X9E
] S LCORNS, < conmnTotats: __ A0 & __ 280 @)
-—

Prevalence Index = B/A = 6e l

Hydrophytic Vegetatlon Indicators:
__1-Rapid Test for Hydrophytic Vegetation
Xi' Dominance Test is >50%

__ 3-Prevalence Index is €3.0°

___ 4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

___ 5-Wwetland Non-Vascular Plants'
__ Problematic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

S

1. Hydrophytic
2. Vegetation
= Total Cover Present? YesV No
% Bare Ground in Herb Stratum
Remarks:

W‘Q%MQWW&MWW okl

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0




SOIL

Sampling Point: U p 3

Depth

Profile Description: {Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Matrix Redox Features
inches Calor {(moist % Color {(moist) % Type' _ Loc’ Texture Remarks
ol o3l 20 B9z 36 o M Sitlodee

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

?Location: PL=Pore Lining, M=Matrix.

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

___ Sandy Gleyed Matrix (S4)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Indicators for Problematic Hydric Soils>:
___ 2 cm Muck (A10)

Red Parent Material (TF2)

. Very Shailow Dark Surface (TF12)

___ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type

Depth (inches):

Hydric Soil Present? Yes >< No

LY

Cov

MQ,

(\:)(Aa

o .LeA -Q@.M
BRI AR

“{%r/@m ¢ }

L)I Ifl Mf\m

e Lot o

HYDROLOGY

chave <

Wetland Hydrology Indicators:

Primary Indicators {minimum of one required; check all that apply)

Secondary ‘Indicators (2 or more required)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)
___ Sparsely Vegetated Concave Surface (B8)

___ Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A, and 4B)

Salt Crust (B11)

Aquatic Invertebrates (B13)

Hydrogen Sulfide Odor (C1)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

Oxidized Rhizospheres along Living Roots (C3)

___ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neulral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes No

(includes capillary fringe)

_Ncé

Depth (inches):

Depth (inches): E ‘Eg

Depth (inches): Wetla

No 2

nd Hydrology Present? Yes

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: %W C(-CQ/K City/County: %(‘\\7 NOA - Sampling Date:a l?) ‘ 3
Applicant/Owner: C/\'\'\/\ O-Q \’O’(‘&\)V\O\J State: ;& Sampling Point:£ 29 a

Investigator(s): Section, Township, Range:

Landform (hiIIsIope,tc.): Local relief (concave, convex, none): \'\\/\..QM_ Slope (%): 2.
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes L No (If no, explain in Remarks.)

Are Vegetation ______, Soil_______, or Hydrology significantly disturbed? [\j Are “Normal Circumstances” present? Yes No

Are Vegetation ____, Soil _______, or Hydrology naturally problematic? N (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS —~ Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Z

Hydric Soil Present? Yes 2%~ No Is the Sampled Area ><
Wetland Hydrology Present? Yes No_ > within a Wetland? Yes No
Remarks:

VEGETATION — Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species l
1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant Z
3. Species Across All Strata: (B)
4 Percent of Dominant Species
= Total Cover That Are OBL, FACW, or FAC: (A/B)

Sapling/Shrub Stratum (Plot size: )
] Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
3' OBL species x1=
4' FACW species x2=
5‘ FAC species x3=

’ FACU species X4=

= Total Cover ]
Herb Stratum Plot size: UPL species x5=
1 \k :t 7 ' dﬁk {:H 2 Column Totals: A (B)
2 o< 4 Ay %
%./)/A an 1D

olcus la, 1O
| chum chilense S

4.
5.
6.
7. ___ 4 - Morphological Adaptations' (Provide supporting
8.
9.
1
1

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
___ 1-Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%

3 - Prevalence Index is <3.0'

w

kt <H<#

data in Remarks or on a separate sheet)

5 - Wetland Non-Vascular Plants'

0. ___ Problematic Hydrophytic Vegetation‘ (Explain)
1. 'Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plot size: )

1. i Hydrophytic

2. Vegetation X
= Total Cover Present? Yes No
% Bare Ground in Herb Stratum

U5 s sumg dakn os UPY. LePf IS min
Folow fGQk\ Louyondlun 0L Oracml + S ms _s;mg@mL
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SOIL Sampling Point: UPE L

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

inches Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
DE 2z Jé?% — = = S leaee
T-1% 2.s¥dfz 48 =T 2— B M al&_kzm + Z% (0‘((13/zM )

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™
___ Histosol (A1) ___ Sandy Redox (S5) ___ 2cm Muck (A10)
___ Histic Epipedon (A2) ___ Stripped Matrix (S6) __ Red Parent Material (TF2)
___ Black Histic (A3) ___ Loamy Mucky Mineral (F1) (except MLRA 1) ___ Very Shallow Dark Surface (TF12)
___ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
__ Depleted Below Dark Surface (A11) Depleted Matrix (F3)
___ Thick Dark Surface (A12) __ Redox Dark Surface (F6) *Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) __ Depleted Dark Surface (F7) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) ___ Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes% No
Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
___ Surface Water (A1) ___ Water-Stained Leaves (B9) (except ___ Water-Stained Leaves (B9) (MLRA 1, 2,
___ High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A, and 4B)
___ Saturation (A3) ___ Salt Crust (B11) ___ Drainage Patterns (B10)

___ Water Marks (B1) __ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) ___ Hydrogen Sulfide Odor (C1) ___ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) ___ Geomorphic Position (D2)

__ Agal Mat or Crust (B4) __ Presence of Reduced Iron (C4) __ Shallow Aquitard (D3)

___ lron Deposits (B5) ___ Recent Iron Reduction in Tilled Soils (C6) ___ FAC-Neutral Test (D5)

___ Surface Soil Cracks (B6) ___ Stunted or Stressed Plants (D1) (LRR A) __ Raised Ant Mounds (D6) (LRR A)

___ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations: I
Surface Water Present? Yes No Z Depth (inches): 7 l g

Water Table Present? Yes No Depth (inches):
no 0

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarksg sent ,j, we a0 1~ Fotdoed., SKLL no W o
Ojgu r%w‘ g \ redoc ofe Vvemnant O -Q'ow\
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region

Project/Site: KO ‘\W OV‘@Z/\;‘ City/County: %‘A\T\\O\. Sampling Date: 2 ) \%
Applicant/Owner: Q& J!'l/\ C)'C’ %‘(“'\)Y\—Q\ State: c’b( Sampling Point: u 6

Investigator(s): Section, Township, Range:

Landform (hiIIsIop, etc.): Local relief (concave, convex, none): t _L A Q (A A Slope (%): 7—-—
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes E& No
significantly disturbed? N Are “Normal Circumstances” present? Yes A No

naturally problematic? N (If needed, explain any answers in Remarks.)

(If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology

Are Vegetation , Soil . or Hydrology

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No_ >

Hydric Soil Present? ves X No Is the Sampled Area x
Wetland Hydrology Present? Yes No X within a Wetland? Yes No
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species ‘
1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant 2
3. Species Across All Strata: (B)
4 Percent of Dominant Species CS 0
= Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: )
] - Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
3' OBL species x1=
4' FACW species Xx2=
5' FAC species x3=
' FACU species x4=
= Total Cover UPL speci 5
Herb Stratum (Plot size: ) cles xo=
YV A T @ 7 FACU, | coum Tots: ® ®

J
2. Ve,S\'u t& AN i @'—CL- Prevalence Index =B/A =
3. .[\-‘z. ‘(OS‘&\ S 5’L R O - Hydrophytic Vegetation Indicators:

,&)
4. PO‘{& an, . ﬁ ——— _ | __ 1-Rapid Test for Hydrophytic Vegetation
5. *PJM?"Z! éo JZA % — T | __ 2-Dominance Testis >50%

]

! }
6 KU\,"Y\ 2% eC " | __ 3-Prevalence Index is $3.0'
7. ___ 4- Morphological Adaptations' (Provide supporting
8. data in Remarks or on a separate sheet)
9. ___ 5-Wetland Non-Vascular Plants’
10. ___ Problematic Hydrophytic Vegetation' (Explain)
11. 'indicators of hydric soil and wetland hydrology must
_’ZZ)_ e be present, unless disturbed or problematic.
= Total Cover

Woody Vine Stratum (Plot size: )
1. Hydrophytic
2. Vegetation X

T = Total Cover Present? Yes No

% Bare Ground in Herb Stratum

?&;arks “3'\7" 6\@7/(5 W dCCMQO' Sud heads, VL“TIP"QX/W"’/
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SOIL Sampling Point: v P S
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

finches) Color moi t CoIcr(monst) Textura Remarks
06 2%z ®e LI %a@ [0 also 10% 10403

L-1%¥ 2.5 %5 a0 .\,

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Sandy Redox (S5) ___ 2cm Muck (A10)
__ Histic Epipedon (A2) ___ Stripped Matrix (S6) __ Red Parent Material (TF2)
___ Biack Histic (A3) __ Loamy Mucky Mineral (F1) (except MLRA 1) ___ Very Shallow Dark Surface (TF12)
__ Hydrogen Suifide (A4) Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
__ Depieted Beiow Dark Surface (A11) Z Depleted Matrix (F3)
___ Thick Dark Surface (A12) __ Redox Dark Surface (F6) *Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) ___ Redox Depressions (F8) uniess disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes )( No
Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary indicators (minimum of one reguired; check ali that apply) Secondary indicators (2 or more required)
__ Surface Water (A1) __ Water-Stained Leaves (B9) (except __ Water-Stained Leaves (B9) (MLRA 1, 2,
___ High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A, and 4B)
___ Saturation (A3) __ SaltCrust (B11) ___ Drainage Patterns (B10)
__ Water Marks (B1) __ Aquatic invertebrates (B13) ___ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Hydrogen Suifide Odor (C1) ___ Saturation Visible on Aerial imagery (C9)
__ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) ___ Geomorphic Position (D2)
___ Algal Mat or Crust (B4) ___ Presence of Reduced iron (C4) __ Shallow Aquitard (D3)
___ ron Deposits (B5) __ Recent Iron Reduction in Tilled Soils (C6) ___ FAC-Neutral Test (D5)
__ Surface Soil Cracks (B6) ___ Stunted or Stressed Piants (D1) (LRR A) __ Raised Ant Mounds (D6) (LRR A)
___ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

___ Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No Depth (inches): _Z ‘
es 0 §

Water Table Present? Depth (inches): ___ X
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No
(includes capillary fringe) N

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

gt f"\( aper \S min, Mo sctyrabign OF Seepasl
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: ‘QL\’\W C/r-(_ﬁ.\'/\ City/County: ‘g)('\\JY\C\ Sampling Date: \ ‘ "

Applicant/Owner: State: Sampling Point U\ T\ - \A
Investigator(s): L/L/W Section, Township, Range:

Landform (hillslope, terrace, etc.): lre)\l (UCE Local relief (concave, convex, none): l \ ‘\Q_CV\F Slope (%): 2=
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on Jhe site typical for this time of year? Yes _K No_______ (If no, expiain in Remarks.)

Are Vegetation _\I_ Sail __AL or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes _X\ No__
Are Vegetation _M Soil _M or Hydrology _M naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetalion Present? No ﬁ
Hydric Soil Present? Is the Sampled Area x
No

Wetland Hydrology Present? within aiWetland? Yes =

ine aldered due v‘o M’(Jz}\ Jd outod/
l@m«m SeecwsS, 2 RKALs not gt e ..

VEGETATION — Use gcnentiflc names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species ,
1. That Are OBL, FACW,orFAC: =~ (A)
2 Total Number of Dominant )
3. Species Across All Strata: (B)
4
Percent of Dominant Species
= Total Cover That Are OBL, FACW, or FAC: / 0 [ (A/B)

Sapling/Shrub Stratum (Piot size: )
] - Prevalence Index worksheet:
2' Total % Cover of: Muitiply bv

' OBL species x1=
3. l Z ) " 'ZD_
4 FACW species x2=
5' FAC species ?O x3= Zq O

= Total Cover FACU species X 4=

Herb Stratum (Plot size: ) - UPL species x5=

1. 1 lolown \J‘W SQ. = N Column Totals: ) (A) 3 8)
Yoa__ann 50 Wi 4

[O N

JO - N

5 W

3
0

3

Prevalence index = B/A =
Hydrophytic Vegetation lndicators.

=)
Anun =2 g
D \p s RCNS Al ong S~ s Z\.2 - Dominance Test is >50%

2.
3.
4.
5.
6. __ 3-Prevalence Index is 3.0’ >B,D
7.
8.
9.
1
1

2le

1 - Rapid Test for Hydrophytic Vegetation

0

___ 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

5 - Wetland Non-Vascular Plants’

0. ___ Problematic Hydrophytic Vegetation' (Explain)
1. 'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
= Total Cover :
Woody Vine Stratum (Plot size: )
1. Hydrophytic
2. Vegetation x
?
= Total Cover Present Yes No
% Bare Ground in Herb Stratum

Remarks:

US Army Corps of Engineers ) Western Mountains, Valieys, and Coast — Version 2.0



SOIL

Sampling Point: D \Tl - M

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

RS EIN

10

<

YOouRr3s 1D A

Depth Matrix Redox Features

(inches) Color (mois Color (moist) % Type' Loc’ Texture Remarks
0-% e R32 O O - — o g~

-, MR 22 o> < C_ YA | paun~

V

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

%Location: PL=Pore Lining, M=Matrix.

__ Histosol (A1)

Histic Epipedon (A2)
Biack Histic (A3)
Hydrogen Sulfide (A4)

Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
___ Sandy Gieyed Matrix (S4)

Depieted Below Dark Surface (A11)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___ Sandy Redox (S5)

___ Stripped Matrix (S6)

Loamy Mucky Minerai (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

X_Depleted Matrix (F3)

__ Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__ Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

__ 2cm Muck (A10)

___ Red Parent Material (TF2)

___ Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

“Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present? Yes 1)< No

Remarks:

HYDROLOGY

L

Wetland Hydrology Indicators:
Primary Indicators (minimum of one

r;quired: check ali that appiy)

Secondary Indicators (2 or more required)

___ Surface Water (A1)

___ High Water Table (A2)
Saturation (A3)

___ Water Marks (B1)

___ Sediment Deposits (B2)
___ Drift Deposits (B3)

___ Aigal Mat or Crust (B4)
___ Iron Deposits (B5)

___ Surface Soil Cracks (B6)

Inundation Visibie on Aerial Imagery (B7)
___ Sparsely Vegetated Concave Surface (B8)

__ Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A, and 4B)

__ Salt Crust (B11)

__ Agquatic invertebrates (B13)

___ Hydrogen Suifide Odor (C1)

___ Oxidized Rhizospheres along Living Roots (C3)

___ Presence of Reduced iron (C4)

___ Recent iron Reduction in Tilled Soils (C6)
___ Stunted or Stressed Piants (D1) (LRR A)
__ Other (Explain in Remarks)

___ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

___ Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:
Surface Water Present?
Water Table Present?

Saturation Present?
(includes capiliary fringe)

Yes
Yes

]
No D_(l Depth (inches): 7‘8'

No Depth (inches):
No Depth (inches):

Wetland Hydrology Present? Yes

o X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: c m/
@9% ag‘(m% "tk &kw&a% ) e \{Ne%ﬁw
45 ”Q&M\a o8 frodaus §
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%
WETLAND DETERMINATION DATA FORM - Western Mountattins, Valleys, and Coast Region

Project/Site: '"p 0\”‘(\”( (/-\.‘-{ M : City/County:.‘:U‘(“"\)\Qg/ Sampling Date: \> \,T\"\U

Applicant/Owner: ' State: Sampling Point: 31 >
Investigator(s): LJ \.k) Section, Township, Range:

Landform (hilisiope, terrace, etc.): Local relief (concave, convex, none): Slope (%}): J
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes A No (If no, explain in Remarks.)

Are Vegetation _& Soil N_ , or Hydrology N significantly disturbed? Are “Normai Circumstances” present? Yes M No_
Are Vegetation _& Soil N_ or Hydrology E naturally problematic? (if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes <. No

Hydric Soil Present? Yes 2~ No Is the Sampled Area X
Wetland Hydrology Present? Yes No within a Wetland? Yes No
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species

1. That Are OBL, FACW, or FAC: (A)

2 Total Number of Dominant l

3. Species Across All Strata: (B)

4 ;Z )

Percent of Dominant Species /
—_=Total Cover That Are OBL, FACW, or FAC: (A/B)
§§pl‘gng/Shrub Str ig[F (Plot size: )
! 2 N ‘EEE i Prevalence Index worksheet:
1 W - l e A Total % Cover of; Multiply by:
('] s -

2 Ao INGCUS :

3 OBL species x1=

4' FACW species x2=

5 FAC species x3=
' _ FACU species X4=

2 = Total Cover ]

Herb Stratum (Piot size: UPL species x5=
1CPACUS 00 A rOSRS, % (' [,/ Column Totals: ®) ®
2. Fgian Se w . Prevalence Index =B/A =

3 /rU/V\ (/("'S A SM < , 0 Hydrophytic Vegetation Indicators:

__1-Rapid Test for Hydrophytic Vegetation
&2 - Dominance Test is >50%

llll\r%

&
o dnlcin S Yanotus IS f%

: KanuiNCulls jepens
Oho— ’

6. - __ 3-Prevalence index is <3.0°'
7. ___ 4 - Morphological Adaptations’ (Provide supporting
8. data in Remarks or on a separate sheet)
9. __ 5-Wetland Non-Vascular Plants'
10. __ Problematic Hydrophytic Vegetation' (Explain)
11. L ‘indicators of hydric soil and wetland hydrology must
' be present, unless disturbed or problematic.
Total Cover

Woody Vine Stratum (Plot size: )
1. Hydrophytic
2. ; Vegetation X

= Total Cover Present? Yes No
% Bare Ground in Herb Stratum

Remarks: i

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



SOIL Sampling Point:i 2{ I I"V

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

inches Color (mqist) % Color (mois Tvpe Loc? Texture Remarks
oML ST 70 0123/ 22 cz%lgam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

3

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils”:
___ Histosol (A1) ___ Sandy Redox (S5) __ 2cm Muck (A10)
___ Histic Epipedon (A2) ___ Stripped Matrix (S6) __ Red Parent Material (TF2)
___ Biack Histic (A3) ___ Loamy Mucky Mineral (F1) (except MLRA 1) ___ Very Shailow Dark Surface (TF12)
__ Hydrogen Suifide (A4) Loamy Gieyed Matrix (F2) ___ Other (Expiain in Remarks)
__ Depleted Below Dark Surface (A1) D<-Depleted Matrix (F3)
___ Thick Dark Surface (A12) __ Redox Dark Surface (F6) *Indicators of hydrophytic vegetation and
__ Sandy Mucky Mineral (S1) __ Depleted Dark Surface (F7) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) __ Redox Depressions (F8) uniess disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes K No
Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
___ Surface Water (A1) __ Water-Stained Leaves (B9) (except ___ Water-Stained Leaves (B9) (MLRA 1, 2,
___ High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A, and 4B)
___ Saturation (A3) __ SaltCrust (B11) ___ Drainage Patterns (B10)
___ Water Marks (B1) __ Aquatic invertebrates (B13) ___ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) ___ Hydrogen Sulfide Odor (C1) ___ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) ___ Geomorphic Position (D2)
__ Algal Mat or Crust (B4) ___ Presence of Reduced Iron (C4) ___ Shallow Aquitard (D3)
___ Iron Deposits (B5) ___ Recent Iron Reduction in Tilled Soils (C6) __ FAC-Neutral Test (D5)
__ Surface Soil Cracks (B6) __ Stunted or Stressed Plants (D1) (LRR A) ___ Raised Ant Mounds (D6) (LRR A)
___ Inundation Visible on Aerial imagery (B7) ___ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)
___ Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present? Yes No K Depth (inches):
Water Table Present? Yes X No___ Depth (inches): 2-\
Saturation Present? Yes ~X< No___ Depth (inches): o) Wetland Hydrology Present? Yes % No
(includes capiliary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region

Project/Site: @D\!\W CXQﬂk City/County: g‘(s\\\.) O Sampling Date: 3> 1‘3
Applicant/Owner: (‘-‘;‘\’U\ O@ ﬁ‘(’\"\’ NO- State: ( A Sampling Point:wl E I ’U\

Investigator(s): 7 L Section, Township, Range: _

Landform (hillslope, . etc.): Local relief (concave, convex, none): s SMM Slope (%): fL
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes _A No____ (if no, explain in Remarks.)

Are Vegetation____ , Soil_______, or Hydrology significantly disturbed? M/ Are “Normal Circumstances” present? Yes _K_ No_
Are Vegetation _____, Soil_______, or Hydrology naturally problematic? N (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes __ No x
Hydric Soil Present? Yes X No . Is the Sampled Area \/
Wetland Hydrology Present? No X within a Wetland? Yes No X

Rengds Aes not- N\Q.@r PI—%@(%

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant %
3. Species Across All Strata: = (B)
4 Percent of Dominant Species @
. =Totai Cover That Are OBL, FACW, or FAC: f (AB)
Sapling/Shrub Stratum (Plotsize: ) —
] Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
,3' OBL species x1=
4' FACW species X2=
5' FAC species x3=
' FACU species X4=
= Total Cover .
Herb Stratum (Plot size: ) UPL species x5=
1 Q‘J}UC G ar, L" 0 ‘\lb Column Totals: (A) =)
20 ‘(-D‘ 10N D ram =L . Prevalence Index = B/A=
3. _\ Hydrophytic Vegetation Indicators:
4. [N ___1-Rapid Test for Hydrophytic Vegetation
5 2- Domlnance Test is >50%
6. __3- Prevalence Index is <3.0' >- 5
7 ___ 4 - Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9. ___ 5-Wetland Non-Vascular Piants'
10. ___ Problematic Hydrophytic Vegetation' (Explain)
11. 'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plotsize: ___ )
1. Hydrophytic
2 . Vegetation >(
= Total Cover Present? Yes No <
% Bare Ground in Herb Stratum

Remarks: [ |

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



SOIL

Sampling Pointw l [ g i-u

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
inche Color (moist % Color (moist) % Type' Loc? Texture Remarks
bf% 25940 o \0fRJY[z _Ho_ ¢ W clanloan~.

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___ Histosol (A1) Sandy Redox (S5)

___ Histic Epipedon (A2) Stripped Matrix (S6)

__ Biack Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1)
Hydrogen Suifide (A4) Loamy Gleyed Matrix (F2)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7)

___ Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

__ 2.cm Muck (A10)

___ Red Parent Material (TF2)

___ Very Shallow Dark Surface (TF12)
___ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present? YesX No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary indicators (minimum of one required; check ali that apply) .

Secondary indicators (2 or more required)

Surface Water (A1) __ Water-Stained Leaves (B9) (except
High Water Table (A2) MLRA 1, 2, 4A, and 4B)
Saturation (A3) __ Sait Crust (B11)

Water Marks (B1) __ Aquatic Invertebrates (B13)
Sediment Deposits (B2) ___ Hydrogen Suifide Odor (C1)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (BS)

Surface Soil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)
___ Sparsely Vegetated Concave Surface (B8)

__ Presence of Reduced Iron (C4)

__ Recent Iron Reduction in Tilied Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

___ Oxidized Rhizospheres along Living Roots (C3)

__ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial imagery (C9)

Geomorphic Pasition (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:
Yes No )( Depth (inches):

l z [
Yes No _><  Depth (inches): /

Yes No Depth (inches):

Surface Water Present?
Water Table Present?

Saturation Present?
(includes capillary fringe)

Wetland Hydrology Present? Yes

N o><

Y

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0



WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region
Project/Site: EO\’\ Y\ QAC CV'QJE t City/County: rﬂ\’h V\Ck____ Sampling Date: 2! 13 ‘\3

Applicant/Owner: C \'J(V'\ O“ﬁ W '\'UJLM State: Sampling Point: A} ! -
investigator(s): L/L’U\) v Section, Township, Range: -

Landform (hitlsfope, etc.): Local relief (concave, convex, none): l { {\QO\/ Slope (%): ¢ 2
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ‘& No
significantly disturbed? N Are “Normal Circumstances” present? Yes & No

naturaily problematic? (If needed, explain any answers in Remarks.)

(If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydroph&ic Vegetation Present? Yes X No ﬁ
Hydric Soil Present? Yes No Is the Sampled Area ><
Wetland Hydrology Present? oM within a Wetland? Yes No

remerks W Aexs \fk()‘\’ W\ﬂ)c 0T foc el

VEGETATION - Use scientific names of plants.
Absolute Dominant indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species '

1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant (

3. Species Across All Strata: (B)
4

Percent of Dominant Species I OO
= Total Cover That Are OBL, FACW, or FAC: (A/B)

Sapling/Shrub Stratum (Plot size: )
£ b Sy um  (Plot siz Prevalence Index worksheet:

1.

Total % Cover of: Multiply by:

OBL species x1=
FACW species X2=

i FAC species 70 x3= Z"’to
FACU species z-o X4= S/O

= Total Cover i
Herb Stratum (Plot size: ) UPL species x5=

7. 1 ‘ £ H) CO~ O\C. %O \ZP ‘QAC_, Column Totals: / OO (A) 6 2 (B)
2. p (‘M/J\'WC«() \f'k- (4 PIO N F\PC’W Preval Index = B/A= 3: 2’
3. l '8 \'FD‘ w ?N. [ O A% W—\A Hydrophyti(e:r:f:getation Indicators:

__ 1 -Rapid Test for Hydrophytic Vegetation
_¥'2- Dominance Test is >50%

__ 3-Prevalence Index is <3.0' 7 3 O

___ 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

__ 5-Wetland Non-Vascular Plants’
___ Problematic Hydrophytic Vegetation' (Explain)

S

230 @ N 0N

= O

- 'Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.
= Total Cover
Woody Vine Stratum <Plot size: )
1. Hydrophytic

2. / Vegetation \>(
Present? Yes No
= Total Cover N
% Bare Ground in Herb Stratum Z
Remarks: \
Vol <ton d@\& heydvo Lesg PAC species
o A&\ oY wﬂr «%«

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0




SOIL Sampling Point: Ql 1 ! - M

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

inches Color (moist) Color (moijst) _Type' Loc® Texture Remarks
0 Z o9 Lo oiediz [0 & *a Sity B loeae

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “| ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
___ Histosol (A1) __ Sandy Redox (S5) __ 2cm Muck (A10)
__ Histic Epipedon (A2) ___ Stripped Matrix (S6) ___ Red Parent Material (TF2)
__ Biack Histic (A3) ___ Loamy Mucky Minerai (F1) (except MLRA 1) ___ Very Shallow Dark Surface (TF12)
___ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Other (Explain in Remarks)
___ Depieted Below Dark Surface (A11)  ___ Depleted Matrix (F3)
__ Thick Dark Surface (A12) ___ Redox Dark Surface (F6) “Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,
__ Sandy Gleyed Matrix (S4) ___ Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes & No
Remarks: ~

HYDROLOGY

Wetland Hydrology Indicators:
Primary indicators (minimum of one reguired; check all that apply) Secondary Indicators (2 or more required)
___ Surface Water (A1) ___ Water-Stained Leaves (B9) (except __ Water-Stained Leaves (B9) (MLRA 1, 2,
___ High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A, and 4B)
___ Saturation (A3) ___ Sait Crust (B11) ___ Drainage Patterns (B10)
__ Water Marks (B1) __ Agquatic Invertebrates (B13) ___ Dry-Season Water Tabie (C2)
___ Sediment Deposits (B2) __ Hydrogen Sulfide Odor (C1) ___ Saturation Visible on Aerial imagery (C9)
__ Drift Deposits (B3) __ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)
__ Aigal Mat or Crust (B4) __ Presence of Reduced iron (C4) ___ Shaliow Aquitard (D3)
___ lIron Deposits (B5) __ Recent Iron Reduction in Tilled Soils (C6) ___ FAC-Neutral Test (D5)
__ Surface Soil Cracks (B6) ___ Stunted or Stressed Pilants (D1) (LRR A) __ Raised Ant Mounds (D6) (LRR A)
___ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

__ Sparsely Vegetated Concave Surface (B8)
Field Observations:

Surface Water Present? Yes_____ No x Depth (inches): k lg

Water Table Present? Yes No Depth (inches):

Saturation Present? Yes No x Depth (inches): !; g Wetland Hydrology Present? Yes No><
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

i G Yo \nour, %a‘,o\,@s v, sehureled o 1Y
i m e%\t/\ . 0 i )2

A2 e O @le,éd OB} poers, AN AC
(IA/\Q%\OTZ)\T\:{’\ r%ﬂ(mw Contirmed  wn ¥ racd (onco,
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region

Project/Site: %\(\V\QJC ﬂ \DQ,QK City/County: ﬁ( \'U‘\O\ - Sampling Date: < \3 13
Applicant/Owner: aﬁ{/\ O‘g -F‘—D“(HM State: £_ H— Sampling Point: W) &T\ -
A

Investigator(s): Section, Township, Range:

Landform (hillsiope, tc.): Local relief (concave, convex, none): ) IN 2 CeC Slope (%): _,L_

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Avre climatic / hydrologic conditions on the site typical for this time of year? Yes é No
significantly disturbed?N Are “Normal Circumstances” present? Yes _>_<__ No

naturally problematic? /\J (If needed, explain any answers in Remarks.)

(If no, explain in Remarks.)

Are Vegetation . Soil , or Hydrology

Are Vegetation . Soil , or Hydrology

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes )< No
Hydric Soil Present? ves_><  No I5 the Sampled Area x
Wetland Hydrology Present? ves_ > No within a Wetland? Yes No

Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species l
1, That Are OBL, FACW, or FAC: )
2 Total Number of Dominant /
3. Species Across All Strata: (B)
4 Percent of Dominant Species / @
= Total Cover That Are OBL, FACW, or FAC: (A/B)
Saplina/Shrub Stratum (Plot size: )
) — Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
,.’43' OBL species x1=
4' FACW species Xx2=
5' FAC species x3=
) FACU species x4=
= Total Cover )
Herb Stratum (Plot size: ) UPL species x5=

1. Ve g; JCe. ol 7—5 \f A | Column Totals: (A (8
2.\ D%S oo ‘(’M’Q ! ~\ ,o U ?AC{ Prevalence Index = B/A=

3. EC%ELCWQS pyotens\sSs ;/)_L(L % _\#\_C Hydrophytic Vegetation Indicators:
4, VA—G\ Os'f\ S ?ﬁ (4147 yasN 5 ﬂc- ___ 1 - Rapid Test for Hydrophytic Vegetation
. J X 2 - Dominance Test is >50%
3 - Prevalence Index is <3.0°

4 - Morphological Adaptations' (Provide supporting
data in Remartks or on a separate sheet)

5 - Wetland Non-Vascular Plants’

___ Problematic Hydrophytic Vegetation' (Explain)

T2 0 ®NOo O

= O

'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
Z( JD = Total Cover

Woody Vine Stratum (Plot size: }

1. Hydrophytic
2 Vegetation ><
Present? Yes No

= Total Cover

% Bare Ground in Herb Stratum

Wowed so 1@ Sead hoadls  shil confide~dt on s
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SOIL Sampiing Point: [AJ [ | - -bk)

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist Color (moist % Type' Texture Remarks
1% 2,59 60 &O\{\'C'\ 2 4o C M_ S| fuj cla :\OM

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’:

___ Histosol (A1) ___ Sandy Redox (S5) ___ 2cm Muck (A10)

___ Histic Epipedon (A2) ___ Stripped Matrix (S6) ___ Red Parent Material (TF2)

___ Black Histic (A3) __ Loamy Mucky Minerai (F1) (except MLRA 1) ___ Very Shallow Dark Surface (TF12)

__ Hydrogen Suifide (A4) Loamy Gleyed Matrix (F2) ___ Ofther (Explain in Remarks)

___ Depleted Below Dark Surface (A11) X Depleted Matrix (F3)

___ Thick Dark Surface (A12) ___ Redox Dark Surface (F6) *Indicators of hydrophytic vegetation and

__ Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,

___ Sandy Gleyed Matrix (54) __ Redox Depressions (F8) uniess disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches): Hydric Soil Present? Yes K No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary indicators (2 or more reguired)
___ Surface Water (A1) ___ Water-Stained Leaves (B9) (except ___ Water-Stained Leaves (B9) (MLRA 1, 2,
High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A, and 4B)

Z(Saturatlon (A3) ___ Salt Crust (B11) __ Drainage Patterns (B10)

___ Water Marks (B1) __ Aquatic invertebrates (B13) ___ Dry-Season Water Table (C2)

___ Sediment Deposits (B2) . Hyd;den Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)

___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

___ Algal Mat or Crust (B4) ___ Presence of Reduced Iron (C4) ___ Shallow Aquitard (D3)

___ lIron Deposits (B5) __ Recent Iron Reduction in Tilled Soils (C6) __ FAC-Neutral Test (D5)

___ Surface Soil Cracks (B6) __ Stunted or Stressed Plants (D1) (LRR A) ___ Raised Ant Mounds (D6) (LRR A)
Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) __ Frost-Heave Hummocks (D7)

___ Sparsely Vegetated Concave Surface (B8) v

Field Observations: "

Surface Water Present? Yes__ No & Depth (inches): ) —b

Water Table Present? Yes___ No & Depth (inches):

Saturation Present? Yes L_ No__ Depth (inches): é 't b Wetland Hydrology Present? Yes X\ No

(includes capillary fringe)

&
Describe Recorded Data (stream gauge, monitoring well, aerial photos prevnouj inspections), if available:

Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: _\‘_ [0] \/'\1 Ly~ C(@Q}L City/County: %M& Sampling Date: _5

Applicant/Owner: State: C,A' Sampling Point: L
Investigator(s): Section, Township, Range: _
Landform (hillslop@etc.): Local relief (concave, convex, none): f& S ¥ Sg ZQ&A Slope (%): 2
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes _L No___ (if no, explain in Remarks.)
Are Vegetation___, Soil _______, or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No__
Are Vegetation _____, Soil ___, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes No )C
Hydric Soil Present? Yes - 2X _ No Is the Sampled Area
Wetland Hydrology Present? Yes No )( within a Wetland? Yes_ ___ No %\
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species
1. That Are OBL, FACW, or FAC:

A

Total Number of Dominant

2.
3. Species Across All Strata: 2 (B)
4. D

Percent of Dominant Species 6

= Total Cover That Are OBL, FACW, or FAC (A/B)
Sapling/Shrub Stratum (Plot size: )
] - Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
3' OBL species x1=
4' FACW species X2=
5' FAC species x3=
' FACU species X4=
= Totgl Cover .
Herb Stratum (Plot size: ) " UPL species x5=
7. \/\’W\ o ‘\"/\LA OC\ O Column Totals: (A) (B)
2. )/ (E\‘\ 1S CAYMC, = % Prevalence index = B/A =
3. (NS )"6\" ol Hydrophytic Vegetation Indicators:
4. @S\'\)(’ 0~ OU' . : L{D Y M ___ 1-Rapid Test for Hydrophytic Vegetation
5. : ___ 2 -Dominance Test is >50%
8. 3 - Prevalence Index is 3.0’
7. ___ 4 - Morphological Adaptations' (Provide supporting
8. data in Remarks or on a separate sheet)
9. __ 5-Wetland Non-Vascular Plants’
10. ___ Problematic Hydrophytic Vegetation' (Explain)
11. - 'Indicators of hydric soil and wetland hydrology must
/UU be present, unless disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plot size: )
1. Hydrophytic
2. Vegetation
= Total Cover Present? Yes No
% Bare Ground in Herb Stratum

Remarks: /

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



SOIL

T2

Sampling Point:\) ‘D 1’

Profile Description: {Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' _ Loc’ Texture Remarks
) ( — =

0-0" ‘o4 3 100 M L dpann

h-18"

03z 90 1096 10 ¢ ™ .

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

%Location: PL=Pore Lining, M=Matrix.

__ Histosol (A1)

___ Histic Epipedon (A2)

___ Biack Histic (A3)

___ Hydrogen Suifide (A4)

___ Depleted Below Dark Surface (A11)
___ Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

___ Sandy Gleyed Matrix (S4)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
___ Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)

Z Redox Dark Surface (F6)
___ Depleted Dark Surface (F7)
___ Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

__ 2.cm Muck (A10)

___ Red Parent Material (TF2)

___ Very Shailow Dark Surface (TF12)

___ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
uniess disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present? Yes >( No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)
___ Surface Water (A1)
___ High Water Table (A2)
___ Saturation (A3)

__ Water Marks (B1)

MLRA 1, 2, 4A, and 4B)
___ Salt Crust (B11)
___ Agquatic Invertebrates (B13)

___ Water-Stained Leaves (B9) (except

Secondary indicators (2 or more required)

___ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Sediment Deposits (B2)

___ Drift Deposits (B3)

___ Algal Mat or Crust (B4)

___ Iron Deposits (B5)

___ Surface Soil Cracks (B6)

__ Inundation Visible on Aerial Imagery (B7)
___ Sparsely Vegetated Concave Surface (B8)

___ Hydrogen Sulfide Odor (C1)

___ Oxidized Rhizospheres along Living Roots (C3)
__ Presence of Reduced Iron (C4)

__ Recent iron Reduction in Tilled Soils (C6)

__ Stunted or Stressed Plants (D1) (LRR A)

___ Other (Explain in Remarks)

Saturation Visible on Aerial imagery (C9)
__ Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water Table Present? Yes No Depth (inches): X
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

P L
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region

Project/Site: ;2{ PANA s Q Neg9 T ciycouny: {@(A(\)T\K Sampling ater > 9’ 3
Applicant/Owner: State: Sampling Point:\) .’LS.:L_‘N_V

Investigator(s}‘ N Section, Township, Range:
Landform (hilllec,): Local relief (concave, convex, none):\ \-W Slope (%): _L_
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes L No______ (If no, explain in Remarks.)
Are Vegetation ___, Soil ______, or Hydrology significantly disturbed? u Are “Normal Circumstances” present? Yes No B<
Are Vegetation ______, Soil______, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach siEe map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes %:_ No____
Hydric Soil Present? Yes No Is the Sampled Area Y
Wetland Hydrology Present? ves_2><_ No within a Wetland? Yes 4 No

Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species (—L
1. That Are OBL, FACW, or FAC:

(A
2. Total Number of Dominant 3

3. Species Across All Strata: B)
4

Percent of Dominant Species
— = Total Cover That Are OBL, FACW, or FAC: (A/B)

Prevalence Index worksheet:
Total % Cover of: Muitiply by:
OBL species x1=
FACW species x2=
FAC species x3=
FACU species X4=

Sapling/Shrub Stratum (Plot size: )
1.

o D

__ = Total Cover

Herh Stratum (Plot size: UPL species x5=
hl \\ m(’ \«&(; AAMA Od . . éO Z m Column Totals: (A) (B)

\ e . COYN.

%ﬁ%ﬂ%ﬁ AT

(4 (/A

—AJ— ———1 . Prevalence index = BIA =

Hydrophytic Vegetation Indicators:
1 - Rapid Test for Hydrophytic Vegetation

-

7™ 2 - Dominance Test is >50%

el v
___ 3-Prevalence Index is 3.0’

4 - Morphoiogical Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

5- Wetland Non-Vascular Plants'

___ Problematic Hydrophytic Vegetation' (Explain)

-“‘.‘OP".\'@."‘-:“.‘”N-‘

- O

'indicators of hydric soil and wetland hydrology must
be present, uniess disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plot size: )

1. Hydrophytic
2. Vegetation ><
Present? Yes No

5 = Total Cover \
% Bare Ground in Herb Stratum
Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



Sampling Point: l Zi ‘Tl‘w

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Colg % Color (moist) % Type' Loc’ Texture Remarks

—

f émoist;

I®)

A

‘Cﬂ) - , - - - Sv
10Nz gp \oNRYfg 10 ) <

4l
& oourr

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

?| gcation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___ Histosol (A1) ___ Sandy Redox (S5)

___ Histic Epipedon (A2) ___ Stripped Matrix (S6)

___ Black Histic (A3) __ Loamy Mucky Mineral (F1) (except MLRA 1)
___ Hydrogen Suifide (A4) ___ Loamy Gleyed Matrix (F2)

__ Depleted Below Dark Surface (A11) Depleted Matrix (F3)

___ Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7)

___ Sandy Gleyed Matrix (S4) __ Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
2 em Muck (A10)

___ Red Parent Material (TF2)

___ Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present? Yes >< No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary indicators (2 or more required)

___ Surface Water (A1) __ Water-Stained Leaves (B9) (except

___ High Water Table (A2) MLRA 1, 2, 4A, and 4B)

___ Saturation (A3) ___ Sait Crust (B11)

___ Water Marks (B1) ___ Agquatic Invertebrates (B13)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)

___ Drift Deposits (B3) Oxidized Rhizospheres along Living Root
___ Aigal Mat or Crust (B4) Presence of Reduced Iron (C4)

Iron Deposits (B5) __ Recent Iron Reduction in Tilled Soils (C6)
___ Surface Soil Cracks (B6) ___ Stunted or Stressed Plants (D1) (LRR A)
___ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks)

___ Sparsely Vegetated Concave Surface (B8)

__ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

__ FAC-Neutral Test (D5)

___ Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

s (C3)

Field Observations:
Yes No >< Depth (inches):

Yes _25._ No

Yes No Depth (inches):

Surface Water Present?
Water Table Present?

Saturation Present?
(includes capillary fringe)

Depth (inches):
Wetla

nd Hydrology Present? Yes \>< No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region
Project/Site: | \ v C(QQ_K City/County: \/b{—\\) (\C/\ Sampling Date: U\(ﬂ-a (A
Applicant/Owner: State: Sampling Ponnt'% l i ; IS

Investigator(s): P Section, Township, Range: r
Landform (hillslope, @tc.): Local relief (concave, convex, none): \\ NS /ur‘ Slope (%): _ & _
Subregion (LRR}): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes L No______ (Ifno, explain in Remarks.)

Are Vegetation _____, Soil __, or Hydrology significantly disturbed?% Are “Normal Circumstances” present? Yes —Xv No__
Are Vegetation ______, Soil__, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes _ o No X

Hydric Soil Present? Yes x No Is the Sampled Area %
Wetland Hydrology Present? Yes No \(\ within a Wetland? Yes No -
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator { Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover  Species? _Status Number of Dominant Species (l
1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant 2
3. Species Across All Strata: (B)
4
Percent of Dominant Species
— = Total Cover That Are OBL, FACW, or FAC: (A/B)

Sapling/Shrub Stratum (Plot size: )
1.

Prevalence Index worksheet:

Total % Cover of: Muitiply by:
2 OBL species x1=
3 FACW species x2=
4 FAC species x3=
> FACU species x4=

= Total Cover .
Herb Stratum (Plot size: UPL species x5=
D‘/~( Column Totals: (A) B)
¢, ﬁn\ S S0
3. ﬁmv\ (A c. r'((\

% : Prevalence index = B/A =
Hydrophytic Vegetation Indicators:
_Z‘ZZ i m 1 - Rapid Test for Hydrophytic Vegetation
___ 2-Dominance Test is >50%
3 - Prevalence Index is £3.0'

4 - Morphological Adaptations' (Provide supporting

data in Remarks or on a separate sheet)
5 - Wetland Non-Vascular Plants’

___ Problematic Hydrophytic Vegetation' (Explain)

= i R i

- O

'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

™,

\ O( = Total Cover

Woody Vine Stratum (Plot size: )

1. Hydrophytic

2. Vegetation ><
E = Total Cover Present? Yes No

% Bare Ground in Herb Stratum __

Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



SOIL

T2-U

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (monst Color (moist) % Tvpe1 Loc® Texture Remarks
o&Ln 1 (OY }00 - - — Sl oanmn

I

EENc

lo%%,h S MBS T ™

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

?Location: PL=Pore Lining, M=Matrix.

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Depieted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

__. Sandy Gleyed Matrix (S4)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) |

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

___ Depleted Matrix (F3)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

__ 2cm Muck (A10)

___ Red Parent Material (TF2)

__. Very Shailow Dark Surface (TF12)
__ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and

ndicators for Problematic Hydric Soils®:

wetland hydrology must be present,
uniess disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hyd

ric Soil Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

___ Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Sqil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)
___. Sparsely Vegetated Concave Surface (B8)

Primary indicators (minimum of one required; check all that apply)

. Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A, and 4B)
___ Sait Crust (B11)
___ Agquatic Invertebrates (B13)
___ Hydrogen Sulfide Odor (C1)
__ Oxidized Rhizospheres along Living Roots (C3)
___ Presence of Reduced Iron (C4)
___ Recent Iron Reduction in Tilled Soils (C6)
___ Stunted or Stressed Plants (D1) (LRR A)
__ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

__. Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes _>< No_____
Saturation Present? Yes

includes capillary fringe)

No X Depth (inches):

_X_ Depth (inches):

2

Depth (inches):

Wetland Hydrology Present? Yes

o X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

T2~

e g

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0



ND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

ey (rm,\’\

Project/Site: City/County:

Sampling Date: 3 Q’ 13

Applicant/Owner:

R\JA‘\J(\O\,

1

State: Sampling Point \T -

Investigator(s):

Landform (hilislope, terrace, etc.):

Subregio\n (LRR):

Lat:

Section, Township, Range:

Local relief (concave, convex, none):

Slope (%): Z.

Datum:

Long:

Soil Map Unit Name:

NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

Are Vegetation , Soil , or Hydrology significantly disturbed?

Are Vegetation , Soil , or Hydrology naturally problematic?

No

Are “Normal Circumstances” present? Yes

(If no, explain in Remarks.)
No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes ‘éj No
Hydric Soil Present? Yes . No Is the Sampled Area S(
Wetland Hydrology Present? Yes >< No within a Wetland? Yes N No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Piot size: ) % Cover _Species? _Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2. Total Number of Daminant 2.
3. Species Across All Strata: (B)
4
Percent of Dominant Species 1 00
= Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: )
] Prevalence Index worksheet:
2' Total % Cover of: Multiply by:
3' OBL species x1=
4' FACW species x2=
5' FAC species x3=
’ FACU species X4=
= Total Cover UPL ) 5
Herb Siratum {(Plot size: ) specles Xo=
2 ol i = P 2 A —| coumnTos: @ ®
2. -iQ L Prevalence index =B/A=
3. 3 % Hydrophytic Vegetation Indicators:
4. A<, W_ 1 - Rapid Test for Hydrophytic Vegetation
5. _i Y Al 2 - Dominance Test is >50%
6. __ 3-Prevalence Index is $3.0°
7. __ 4 - Morphological Adaptations’ (Provide supporting
8. data in Remarks or on a separate sheet)
9. —_ 5-Wetland Non-Vascular Plants’
10. ___ Problematic Hydrophytic Vegetation1 (Explain)
11, "Indicators of hydric soil and wetland hydrology must
be present, uniess disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plot size: )
1. Hydrophytic
2. Vegetation
?
ﬁ/\ = Total Cover Present? Yes < No
% Bare Ground in Herb Stratum »
Remarks: 4

US Army Corps of Engineers

Western Mountains, Valleys. and Coast - Version 2.0



SOIL

Sampling Point:l)a 1 Z é = W

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
incheg), Color (moist), % Color (moist) % Type' Loc® Texture Remarks
DU /2 = — — = S\ H Jotam_

QL_

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
___ Histosol (A1) ___ Sandy Redox (S5)
Histic Epipedon (A2) ___ Stripped Matrix (S6)
Black Histic (A3) ___ Loamy Mucky Minerai (F1) (except MLRA 1)
Hydrogen Suifide (Ad) __ Loamy Gleyed Matrix (F2)
Depleted Below Dark Surface (A11) Depleted Matrix (F3)
XBedox Dark Surface (F6)

Thick Dark Surface (A12)
Sandy Mucky Mineral (S1) __ Depleted Dark Surface (F7)
___ Redox Depressions (F8)

__ Sandy Gleyed Matrix (S4)

Indicators for Problematic Hydric Soils®:

__ 2.cm Muck (A10)

__ Red Parent Material (TF2)

__ Very Shallow Dark Surface (TF12)
__ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
uniess disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? YesX No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1) __ Water-Stained Leaves (B9) (except
High Water Table (A2) MLRA 1, 2, 4A, and 4B)
Saturation (A3) __ SailtCrust (B11)

__ Water Marks (B1) ___ Agquatic invertebrates (B13)

___ Sediment Deposits (B2) Hydrogen Suifide Odor (C1)

__ Drift Deposits (B3)

___ Algal Mat or Crust (B4)

___ lron Deposits (B5)

___ Surface Soil Cracks (B6)

___ Inundation Visible on Aerial imagery (B7)
__ Sparsely Vegetated Concave Surface (B8)

Presence of Reduced iron (C4)

 Stunted or Stressed Plants (D1) (LRR A)
___ Other (Expiain in Remarks)

__ Oxidized Rhizospheres along Living Roots (C3)

Recent iron Reduction in Tilled Soils (C6)

__ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial imagery (C9)

___ Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations: 1!
Surface Water Present? Yes No Depth (inches): Q -6
Water Table Present? Ye No Depth (inches):

Saturation Present?
(includes capillary fringe)

No Depth (inches):

s
Yes _A

Wetland Hydrology Present? Yes >(\

No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region {DRAFT)

Project/Site: Kooneyr Crend. ""\fﬁté Conird at‘sl\?%)unty ?ﬁ’f‘\% \KWJ‘PM‘M&M{?‘L Sampling Dale: O“fézoi 2@@&
(e

Applicant/Owner: C‘%’”\ O{: K‘_ OORINO . Slale.(ﬂ& Sampling Point:
Investigator(s): MQJ : - Seclion, Township, Range: .
Landform (hillslope, terrace, elc.): £ Lo MQ_}”’\ Local relief (concave, convex, none): __ T bl Slope (%): <30/!0
Subregion (LRR): Lal: . Long: Datum; -
Soil Map Unil Name: NWI classification:
Are climatic/ hydrologlc conditions on the sile typical for this time of year? Yes _\L No (If no, explain in Remarks.)
Are Vegetation JSall ___ or Hydrology __ significantly disturbed? Are "Normal Circumstances” present? Yes _44 No_
Are Vegelation _____ , Soil______, or Hydroiogy naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydr?phyfic Vegetation Present? Yes No :{ - Is the Sampled Area
mgijt:l’y::zlegn;’;resem? :: :2 o ” within a Wetland? - ves No /
Remarks:

Lol G OO @V@‘%f’fk’*ﬁ oo iy’

VEGETATION
Absociute Dominant Indicator | Dominance Test worksheet:

Tree Stratum  (Use scienlific names.) % Cover Specles? Status | umber of Dominant Species ¥ Z
1. : That Are OBL, FACW, or FAC: (A)
2. ] | Total Number of Dominant
3. . /y/ i Species Across All Sirata: i } (B)
4 Percent of Dominant Species

TolalCover: - That Are OBL, FACW, or FAC: ('/" - (NB)
Sapling/Shrub Stratum
1, Prevaience Index worksheet:
2. e , Total % Cover of; Multiply by:
3. ﬁ / : OBL species x1=
a, J : ' FACW species x2=
5. ’ FAC species x3=

Tolal Cover: . FACU species x4=
Herb Stratum UPL species x&=
1. e boiven v oS 20% N EAEMEL o Totals: (A) _ (B)
2. Belus e venes 0% _ Y N\

3. Pﬂf‘uﬁn&ﬁ ﬁﬂw”&@ﬁ f‘\“’ﬂ‘.’& L E% Y e e prevalence Index = BiA =

4. e, S0 7 N =f1) | Hydrophytic Vegetation Indicators:
5. Tho, radie s L, 108% 0 v LS T 2CDominance Tesl is >50%
6. ) ___ Prevalence Index is 3.0'
7. ___ Morphological Adaptations’ (Provide supporting
8 data in Remarks or on a separate sheet)
. ___ Welland Non-Vascular Plants’
Total Cover: : . . ., )
Woody Vine Stratum __ Problematic Hydrophytic Vegetation' (Expiain)
1 N 'Indicators of hydric soil and wetland hydrology must
' = be present.
2. > . P
TotalCover, __ Hydrophytic
: _ Vegetation \/
% Bare Ground in Herb Stratum Present? Yes No
Remarks:

US Army Corps of Engineers Westem Mountains, Valleyé and Coast — DRAFT Version 9-15-2008



et M
so Relner Oreale Frood Conbrol 53 ﬁus Hi20{ e somping Pt 1 P

Profile Descriptlon: (Describe to the depth needed to document the- Indlcator or conﬂrm the absence of Indicators.)

Depth Matrix Redox Features
(inches) Color {muisl Color {maist) % Type' _Loc? Texture Remarks
Ot ey ¥y & - T 7 Acow
lo-™ oMz MD @ T T NGeom VGE Ve avan@il,
g3 )

Type: C= Cencenlration, D=Depletion, RM=Reduced Malrix.  Locatlon: PL=Pore Lining, RC=Root Channel, M=Malrix.

Hydric Soil Indlcators: (Applicable to all LRRs, unless otherwlse noted.) ’ Indicators for Problematic Hydrlc Solls™:
__ Histosol (A1) __ Sandy Redox (S5) _ 2em Muck (A10)
___ Histic Epipedon (A2) ___ Slripped Matrix (S6) — Red Parent Material-(TF2)
___ Black Histic (A3) —_. Loamy Mucky Mineral (F1) (except MLRA 1) — Other (Explain in Remarks)
___ Hydrogen Sulfide (A4) — Loamy Gleyed Matrix (F2)
— Depleted Beiow Dark Surface (A11)  __ Depleted Malrix (F3)
__ Thick Dark Surface {A12) —_ Redox Dark Surface (F6) .
— Sandy Mucky Mineral (S1) —_ Depleted Dark Surface (F7) *Indlcators of hydraophylic vegelation and
— Sandy Gleyed Matrix (S4) ___ Redox Depressions (F8) wetland hydrology must be present.
Restrictlve Layer (if present):
Type:
Depth (inches): ‘Hydrlc Soil Present?  Yes No v/
Remarks:
HYDROLOGY
Wetiand Bydrology Indicators: Secondary Indicalors (2 or more required)
Primary indicators {any ong indicator js sufficienl) — Water-Stained Leaves (B9) (NW coast)’
__. Surface Water (A1) — Waler-Stained Leaves (B9) (except NW coast) ___ Sparsely Vegetaled Concave Surface (B8)

___ High Waler Table (A2)
___ Saturation (A3)

Salt Crust (B11)
Aquatic inveriebrates (B13)

Drainage Patterns (B10) _
___ Dry-Season Waler Table (_02)

__ Water Marks (B1) —_ Hydrogen Sulfide Odor (C1) __ Saturation Visible on Aerial Imagery (C9)
__ Sediment Deposits (B2) —_ Oxidized Rhizospheres along Living Roots (C3) __. Geomorphic Position (D2) -

___ Drifl Deposits (Bf!) —_ Presence of Reduced Iron (C4) — Shaiiow Aquitard (D3)

___ Algal Mat or Crust (B4) __ Recent Iron Reduction in Tilled Soiis (C6) — Frost-Heave Hummocks (D4)

__ Iron Deposits (B5) — Slunted or Stressed Piants (D1) (LRR A) ___ FAC-Neutral Test (D5)

__. Surface Soil Cracks (B8)
—— Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)  Raised Ant Mounds (D8) (LRR A)

Field Observatlons:

Surface Water Present? Yes No Lf Depth (inches):

Waler Table Present? Yes %"  No_____ Depth (Inches): Y .
Saturation Present? Yes ___ No_s" Depth (inches): Wetiand Hydrology Present? Yes No A"
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerlal photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Weslern Mountains, Valleys and Coas! - DRAFT Version 9-15-2006



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys and Coast Region (DRAFT)
Studuy
Project/Site: Q.O,ﬁﬁe—‘\’ Cyesl. 1ﬂﬁmd C‘:fﬁﬁ 4 ST Cltyleounty ?m%mm ,f‘ %%Um‘m"é% Sampling Date: ovliod Zﬁ":‘}%

Applicant/Owner: C \'\'\,\ of L?“("Y\)Y‘\QM State: __{ & Sampling Point: WZ.
Investigator(s): A g Section, Township, Range:

Landform (hillslope, terrace, elc.): ‘:\ o &dﬂﬁf 1 Local relief (concave, convex, none): Slope (%): _’zf_iib
Subregion (LRR): . Lat: Long: Datum:

Soil Map Unit Name: . NWI classification:

Are climatic / hydrologic 'canditions on the sile typical for this ime of year? Yes______ No (M no, explain in Remnarks.)

Are Vegetation ____, Soil ______, or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes _*u__/: No__
Are Vegetation , Soil ____, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, imponant-features, etc.

Hydrophylic Vegetation Present? Yes No \é Is the Sampled Area
Hydric Soil Present? ‘(es N within a Wetland? Yes No \/
Wetland Hydrology Preseni? Yes No
Remarks:
VEGETATION
. Absolule Dominant Indicator | Dominance Test worksheet:
Tree Stratum  (Use scientific names.) % Cover. Species? _Status Number of Dominant Species 3
1. ’ Thal Are OBL, FACW, or FAC: _ ] (A)
2. '/'/ o Total Number of Dominant .
3. ,/W _ Species Across All Strala: - ! (B)
4. Percent of Dominant Species .
Tolal Cover | That Are OBL, FACW, or FAC; e/ (AB)
Sapling/Shrub Stratum .
1. - Prevalence Index worksheet:
2 /1 . Tolal % Cover of: Multipiv by;
3. / ' OBL species _x1=
a. / = : FACW species x2=
5 ) FAC species x3=
TotatCover. ___ FACU species X 4=
Herb Stratum UPL species  _ x5=
1. Poace p1o OB Lo, 1S Y BT | onmn Totmis ) ()
2. Ronunuiys ZO0NS \S% _Y FACW
3 \eMMs oerenini® ' 1094 N N Prevalence Index = B/A =
4. 3% C{\;.Q\.\.}W"‘- ref T 2% N Fi Hydrophytic Vegetation Indicators:
5 N ___ Dominance Test is >50%
6 __ Prevalence Index is 53.0°
7. — Morphological Adaptations' (Provide supporiing
data in Remarks or on a separate sheet)
8. _— Wetland Non-Vascular Plants’
Woody Vine Stralum Tot_al - — Problematic Hydrophytic Vegetation® (Explain)
1 7 . bIndlcatorst of hydric soil and welland hydrology must
N /a.../ ) e presen
Total Cover: cgd::t?g:c
% Bare Ground inHerb Stratum ___~~~~ Pregsent? Yes X. No J
Remarks:
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SO Rehnes Credie Flood Contvdl Stude, 04120 /7004 MAS, Samping i 1¥ 2

Profile Description: (Describe to the depth needed to document the Indjtator or confirm the absence of Indlcators.)

Depth Matrix Redox Features
(inches) Color (moist) %, Color (moist) % Ty.ge' Loc? Texture Remarks
O-+  LONE A4 \ 51D ) i -

¥

Ave n Sad IRTAAG,

ng :Qg fﬁ.lﬁ
- | Lo ‘:_O\NZ. Bf PAERT &) . QS — - - @, (}},w LOan™ SMNE \i-ow“.m?\af}
" =)

'Type: C=Concentration, D=Depletion, RM=Reduced Malrix.  XLocation: PL=Pore Lining, RC=Root Channel, M=Matrix.

Hydric Soil Indlcators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problemattc Hydric Soils’;
___ Histosol (A1) __ Sandy Redox (S5) —_ 2cm Muck {A10)

__ Histic Epipedon (A2) — Stripped Malrix (S6) — Red Parent Material-(TF2)

__ Biack Histic (A3) — Loamy Mucky Mineral (F1) (except MLRA 1) — Other (Explain in Remarks)

___ Hydrogen Sulfide (A4) __ Loamy Gleyed Malrix (F2)

—_ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Depleted Malrix (F3)
Redox Dark Surface (F6)

’

—— Sandy Mucky Mineral (S1) ___ Depleted Dark Surface (F7) “Indicators of hydrophylic vegetation and
—_ Sandy Gleyed Matrix (S4) ___ Redox Depressions (F8) welland hydrology must be present.
Restrictlve Layer (Jf present):

Type:

Depth (inches): ; Hydric Soit Present? Yes No /
Remarks: .

HYDROLOGY

Wetland Hydrology Indicators: Secendary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient) — Water-Slained Leaves (B9) (NW coast)’
— Surtace Water (A1) —_ Water-Slained Leaves (B9) (except NW coast) __ Sparsely Vegelated Concave Surface (B8)
___ High Water Table (A2) ___ SaltCrust (B11) — Dralnage Patlerns (B10)

___ Saturation (A3) —_ Aqguatic Inveriebrates (B13) — Dry-Season Waler Table (C2)

__ Water Marks (B1) — Hydrogen Sulfide Odor (G1) ___ Saluration Visible on Aeriél imagery (C9)
__ Sediment Deposils (B2) — Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

___ Drift Deposits (B3) __ Presence of Reduced lron (C4) — Shallow Aquitard (D3)

__ Algal Mat or Crust (B4) — Recent Iron Reduction in Tilled Solls (C6) __ Frost-Heave Hummocks (D4)

__ lron Deposits (BS) —_ Stunled or Stressed Plants (D1) (LRR A) __ FAC-Neutral Test (D5)

__ Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks) Raised Anl Mounds (DB) (LRR A)

Field Observatlons:

Surface Water Present? Yes__ No ____\/_ Depth (inches):

Waler Table Present? Yes __ No Depth (inches): v/
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No
includes capillary fringe)

Describe Recorded Data (siream gauge, moniloring weli, aerial photos, previous inspections), if available:

Remarks:

Q(‘c.u:\;i\rk‘:;'
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys and Coast Region (DRAFT)

Pojecusie: Faner Creste. Floed (ot t’%@cﬁnw Eextuna /Bunededsamping pate: G 120F ZCT0
Applicant/Owner: C\m Clg F&X’W State: Sampling Point: ‘rp%__
Investigator(s): MQ)Q Seclion, Township, Range:

Landform (hillslope, lemace, elc.): Q\M\QQ{&H ) Local refief (concave, convex, none): M}f S]Qpe.(‘yo); i&ﬁfm
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classificalion:

Are climatic / hydrologic condilions on the site typical for this time of year? Yes No {f no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumslances” present? Yes No

—_—

Are Vegetation , Soil , or Hydrology _ naturally problemalic?

(if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydr.ophy?ic Vegetalion Present? Yes No \/ Is the Sampled Area
Hydric Soil Present? Yes No s within a Wetland? Ves No A //
Wetiand Hydrology Present? Yes No
Remarks: ’
VEGETATION
Absolule Dominant indicator | Doeminance Test workshest-
Tree Stratum  (Use scientific names.) % Cover Species? _Status Number of Daminant Species 3
1. That Are OBL, FACW, or FAC: (A)
2. Ed i Total Number of Dominant Yy
3. /W Species Across All Strata: (B)
4. Percent of Dominant Species -’/‘L:)/ c/ i
Total Cover: That Are OBL, FACW, or FAC: Y _ (AB)
Sapling/Shrub Stralum ;
" Prevalence Index worksheet;
2. i Total % Cover of: Multiply by:
3. U// OBL species x1=
4. / FACW species X2=
5 - FAC species Xx3=
Total Cover: FACU species X4 =
Herb Stratum aep ' UPL species x5=
1, Tr\ Eativen 2N % N FACIF Column Totals: (A) B)
Q.,a,\nuhcu!\)‘b POt CcdiuS L. 15%a Y MA—
a, @" SIS Devermnt & - 109% N AW Prevalence index = B/A =
P Y By e N | M Hydrophytic Vegetation Indicators:
5 K __ Dominance Test is >50%
6. __ Prevalence Index is <3.0°
7 Morphologtcal Adaptations’ {Provide supporting
data in Remarks or on a separate sheet)
8 . . Wetland Non-Vascular Plants’
Total Cover: . . . .
Woody Vine Stratum —_ Probiematic Hydrophytic Vegetation' (Explain)
4 ‘lndlcators of hydric soil and wetland hydrology must
’ be present.
2.
Total Cover: Hydrophytic
Vegetation \/
% Bare Ground in Herb Stratum Present? Yes \K Na
Remarks:

US Army Corps of Engineers Weslern Mountains, Valleys and Coast — DRAFT Version 9-15-2006



SOIL 7 mhviney Crente-Floed (il Skod i O 2072000 RS, Samping Poin: T

Profile Description: (Describe to the depth needed to document the indicator or conflrm the absence of Indicators.)

Depth Matrix Redox Fealures

inches) Color (molsi) % Color {moist) % Type' _Locc  _ Texture Remarks
H=% _ _WMEZ| oo i} w7 AeaM

e 2897 ion O - =~ \Gucom

"Type: C=Conceniration, D=Depletion, RM=Reduced Malrix.  ZLocation: PL=Pore Lining, RC=Root Channel, M=Malrix.

Hydrlc Soll Indicators: (Applicable to ali LRRs, unless otherwise noted,) Indicators for Problematlc Hydrlc Soils®;
___ Histosol (A1) __ Sandy Redox (S5) —_ 2cm Muck (A10)
___ Histic Epipedon (A2) ___ Stripped Matrix (S6) —. Red Parent Material-(TF2)
__ Biack Histic (A3) : — Loamy Mucky Minerai (F1) (except MLRA 1) — Other (Explain in Remarks)
__. Hydrogen Sulfide (A4) — Loamy Gleyed Matrix (F2)
— Depleted Below Dark Surface (A11) ___ Depleted Malrix (F3)
__ Thick Dark Surface (A12) ___ Redox Dark Surface (F6) .
__ Sandy Mucky Minerai (S1) __ Depleled Dark Surface (F7) *Indicators of hydraphylic vegetation and
__ Sandy Gleyed Matrix (S4) ___ Redox Depressions (F8) welland hydrology must be present.
Restrictlve Layer (if present): '
Type:
Depth (inches): : ‘Hydrlc Soil Present?  Yes No v~
Remarks: ’
HYDROLOGY
Wetland Hydrology indicators: i econdary Indicators (2 of more required
Primary Indicators (any one indlcator is sufficient) —— Water-Stained Leaves (B9) (NW coast)’

Suriace Water (A1) — Water-Stained Leaves (B9) (except NW coast)
Hlgh Water Table (A2) ) ___ Salt Crust (B11) )
Saturation (A3) Aquatic Inveriebrates (B13) Dry-Season Water Table (G2)

Waler Marks (B1) Hydrogen Sulfide Odor (C1) — Saluration Visible on Aerial imagery (C9)
Sediment Deposils (B2) Oxidlzed Rhizospheres along Living Roots (C3) ___ Geomorphic Posilion (D2)

Drift Deposlis (B3) ___ Shallow Aquitard (D3)

Sparsely Vegetaled Concave Surface (B8)
Drainage Patterns (B10)

— Presence of Reduced Iron (C4)

__ Algal Mat or Crust (B4) — Recentiron Reduction in Tilled Solls (C6) __ Frost-Heave Hummocks (D4)

__ Iron Deposits (BS) — Slunted or Stressed Plants (D1) (LRR A) —_ FAC-Neutrai Test (D5)

— Surface Soil Cracks (B6) ___ Other (Expiain in Remarks) — Raised Ant Mounds (D6) (LRR A)

—_. Inundatlon Visible on Aerial Imagery (B7)

Fleld Observatlons:

Surface Water Present? Yes____ No v/ Depth (inches):

Water Table Present? Yes____ No ¥ ___ Depth (inches):

Saluration Present? Yes No \// Depth (inches): Wetland Hydrology Present? Yes No o
includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial pholos, previous inspecllons), if available:

Remarks:

US Army Corps of Engineers Weslern Mountains, Valleys and Coas!t - DRAFT Version 9-15-2006



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys and Coast Region (DRAFT)

) 'y - ‘5’%%\“ M 5 ¢ !
Projecy/Site: ﬁa“?shh{’_ﬁ( Cyen\ ﬂm oo Citylc)g"untyz Qﬁ("mr/ HTUMW‘«Q%% Sampling Date: Q“ﬁé’ ?@f&ﬂ@‘v&

o ) '."m: Y .
Applican/Owner. Clﬁ (=) CC P ‘%hji"\{)’%.*. State: % Sampling Point: P4
Investigator(s): M%ou Section, Township, Range: '
Landform (hillslope, terrace, elc.): £ O'{Jd QJ?Q‘{ 1 Local relief (concave, convex, none): __ {3 {NE L Slope (%): - %Q;Q

Subregion (LRR): Lat: Long: Datum:

NWI classification:

Sail Map Unit Name:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes %// No
Are Vegetation , Soil , or Hydrology naturally probiematic? (i needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No / is the Sampled Area
. . 2
Hydric Soil Presen!? ves No Ve within a Wetland? Yes No A
Wetland Hydrology Preseni? Yes No _s. :
Remarks:
VEGETATION
) Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stralum  (Use scienlific names.) % Cover Species? _Stalus Number of Dominant Species / 3
1. That. Are OBL, FACW, or FAC: 2! (A)
2. )7__// Total Number of Dominant :
3. — : Species Across All Strata: k (B)
4. Percent of Dominant Species )
Total Cover. _____ That Are OBL, FACW, or FAC: {o (A/B)
Sapling/Sh tratum o
1. : Prevalence Index worksheet:
2. Fa) _ Total % Cover of: Multiply by:
<3 {/ / OBL specieé . xi=
4. /’\«.// FACW species x2=
5. ; FAC species x-3=
Total Cover: FACU species x4=
Herb Stratum o ) UPL species  _ x5=
1. r%"?*“ ] D’Q‘f {\;’\ﬂ§‘“‘f_~, %‘Sﬁ;’(_y ~ N Column Totals: : (A) (B)
2 _Trikotions repehs 2%~ EpCiAl _
3 oo Ezq"m A B by Loffis M R Prevalence Index = BJA =
4 N2 aormwnoubn s C@uend @,’S*Efcg b T B 2| Hydrophytic Vegetation Indicators:
5 __ Dominance Test is >50%
6 ___ Prevalenca Index is £3.0'
7 __ Morphological Adaptations' (Provide suppering
BA data in Remarks or on a separate sheet)
) ___ Wetland Non-Vascular Plants'
Total Cover: . ; . . -
Woody Vine Stratum ) ___ Problematic Hydrophytic Vegetation' (Explain)
4 ) /”' ) "Indicators of hydric soil and wetland hydrology must
: be present,
2. ol - S
Total Cover. Hydrophytic /d?/
Vegetation ‘&/ i
% Bare Ground inHerb Stratum __~ Present? Yes X No

Remarks:

US Amy Corps of Engineers Weslem Mountains, Valleys and Coast - DRAFT Version 9-15-2006
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o A’n r 4 k.‘.,‘.,,,i: ok 1 sk B PG e . . 3

SO @ o Cretlc Frend Coantyol Sradu o 2008 B S Somping Poiot: LT
Profile Description; (Describe to the depth needed to document the indicatoFor conflrm the absence of Indicators.)

Depth Matrix

Redox Features

{inches} Color {moist) % Color {moist) %. Type' Loc? Texiure Remarks
Ot LoYR Y st o - - . SiltLoasa ;
1o-1%_ Love 2/2, 167 Fsl o — RitLlaang /'-‘cwgpécmrs T be, \fw'a&(\_f‘}'o

Dlows Vet due S ., ot veduc ﬁ;“:: Condlbhnens

T pe: C=Concentralion, D=Depielion, RM=Reduced Malrix. *Location: PL=Pore Lining, RC=Root Channel, M=Matrix.

___ Hislosol (A1)

__ Histic Eplpedon (A2)

__ Black Histic (A3)

___ Hydrogen Sulfide (A4)

— Depleted Below Dark Surface (A11)
__ Thick Dark Surface (A12)

—— Sandy Mucky Mineral (S1)

— Sandy Gleyed Malrix (S4)

Hydric Soil Indicators: (Applicable to al] LRRs, unless otherwise noted.)

__ Sandy Redox (S5)
—_ Stripped Matrix (S6)
__ Loamy Gleyed Matrix (F2)
—__ Depleted Matrix {F3)

—_ Redox Dark Surface (F6)
— Depleted Dark Surface (F7)
Redox Depressions (F8)

Loamy Mucky Mineral (F1) (except MLRA 1)

Indlcators for Problematic Hydric Sojls;
—_ 2cm Muck (A10)

_. Red Parent Malerial-(TF2)

—— Other (Explain in Remarks)

*indicators of hydrophylic vegetation and
weliand hydrology must be present.

Restrictive Layer (if present):
Type:

Depth (inches): Hydrlc Soil Present?  Yes No N P"_‘/
Remarks: g
HYDROLOGY

Wetland Hydrology Indicators:

Surface Water (A1)

High Waler Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposils (B2)
Drift Deposits {B3)

Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)

Primary Indicalors {any one indicator is sufficient)

Secondary indicators (2 or more required)

___ Salt Crust (B11)
—_ Aquatic invertebrates (B13)
Hydrogen Suifide Odor (C1)

— Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced iron (C4)

—_ Recent Iron Reduction in Tllled Soils (C6)
— Stunted or Stressed Planls (D1) (LRR A)

Other (Explain in Remarks)

Inundation Visible on Aerial Imagery (B7)

Water-Stained Leaves (B9) (except NW coast)

Walter-Stained Leaves (B9) (NW coast)’
Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Waler Table (C2)

Saturalion Visible on Aerial Imagery (C9)
Geomorphic Positlon (D2) -

— Shallow Aquitard (D3)

__ Frost-Heave Hummocks (D4)

FAC-Neutral Teslt (D5)

Raised Ant Mounds (D6) (LRR A)

Fleld Observations:

{includes capillary fringe)

Surface Waler Present? Yes
Water Table Present? Yes
Saturation Present? Yes

____No V/ Depth (inches):
No 7

Depth (inches):

No Depth (inches):

v

Wetland Hydrology Present? Yes

Describe Recorded Data (stream gauge, meniloring well, aerial pholos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Weslern Mountains, Valleys and Coast - DRAFT Version 9-15-2006



EXPLORATION HOLE LOG
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PROJ. NAME: R (v Coredic Plaed Cintye

PROJECT NO. 01 05 Y -3 o~ | ool [ 3°°)

METHOD OF DRILL: € ycapader ~ Srudu, | LOCATION: FQ\“’TUMHV?
SAMPLER: L PAD OD: D |LOGGED BY: Biesre. MDenall

TF

BORING DIAMETER. sl Y NOE€

TOTAL DEPTH OF HOLE: 7/

DRILUNG CO: Civy Tomuna Pollie Wetks
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EXPLORATION HOLE LOG N

PROJ. NAME: [ a\ninex Crreeld. Plee Gantd] PROJECT NO. OIOSY -09at3 ~ienl |5
METHOD OF DRILL: &xcostees” S| LOCATION: Fertuns g 0
SAMPLER: SIALY OD:____ID: LOGGED BY: Sume. _pchonaly | 1V &
BORING DIAMETER: \ Do\ 0O ¢ TOTAL DEPTH OF HOLE: 1,57
DRILLUNG CO: Uiy Fortuna fuble Work s e 5.8
SOIL DESCRIPTION £ |
- COMMENTS 5 WELL
DESCRIPTION & REMARKS COLOR MOIST. | STRUCTURE . fa) DIAGRAM L o)
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" EXPLORATION HOLE LOG )

PROJ. NAME: Qeinner™ Creo\. Flerd (habgd | PROJECT NO. (H0SH -0q003~ ([TO([F°°
METHOD OF DRILL: % ewockts~ DYUdA - | LOCATION: #—aﬁumﬁim TP 2
SAMPLER: SMID OD:__ID.__ " |LOGGED BY:. Skwe M vurk)
BORING DIAMETERE ™Rl \~e TOTAL DEPTH OF HOLE: 7 !
DRILUNG CO: B Porroms Vobolic \Werles Gwe s
SOIL DESCRIPTION £
e COMMENTS I WELL
DESCRIPTION & REMARKS COLOR- MOIST. STRUCTURE . (&) DIAGRAM
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EXPLORATION HOLE LOG

\

PROJ. NaME:RLonne s Creo M oon Conbed PROJECT NO. OVOSY ~0900> -1 orsf | 5
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[¥)
SOIL DESCRIPTION =
_ COMMENTS & WELL
DESCRIPTION & REMARKS COLOR MOIST. STRUCTURE ra) DIAGRAM
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EXPLORATION HOLE LOG
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Appendix C -
Rainfall Data
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CLIMATOLOGICAL SUMMARY

HEAT
DEG
LOW TIME DAYS

31.0 2:3%am 25
32.4 2:58am 22
36.2 11:50pm 17
33.8 3:05am 21
38.5 1:41am 19
35.5 7:4%am 22
43.5 1:58am 17
46.7 10:33pm 15
37.9 9:47pm 20
34.4 7:42am 26
34.4 9:29pm 5
28.8 7:2%am 28
25.0 6:5%am 31
25.8 5:55am 29
27.6 6:21am 26
27.9 7:11lam 26
27.5 7:47am 27
27.8 8:28am 28
29.3 3:56am 24
30.3 6:52am 21
34.9 7:05am 18
39.2 2:47am 11
48.9 10:37pm 1
47 .6 7:23am 14
47.7 2:41lam 13
36.9 11:58pm 20
35.3 2:05am 23
41.5 1:25am 20
40.8 7:53am 19
44 .6 5:53am 17
36.5 11:00pm 19

COOL
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1/2013
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MEAN
DAY TEMP
1 40.4
2 43.1
3 48.3
4 44.2
5 45.7
6 43.2
7 48.0
8 49.6
9 44.9
10 39.3
11 40.0
1z 36.6
13 33.7
14 36.0
15 38.5
16 39.0
17 38.4
18 37.4
19 41.1
20 44.0
21 47.2
22 53.9
Z23 54.0
24 51.3
25 51.6
26 45.4
27 42.0
28 45.0
29 46.2
30 47.9
31 46.1
TOT 43.9
HEAT BASE:
COCL RBASE:
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SPEED
HI TIME
17 4:08am
23 1l:44pm
27 3:35am
15 5:28am
20 7:27am
11 1:16pm
16 5:32am
14 8:2%pm
20 3:43pm
16 5:52pm
11 3:45pm
1z 3:06pm
13 2:52pm
10 3:54pm
11 7:2%am
8 8:57pm
7 2:36pm
8 Z2:1lam
8 7:40am
11 11:00am
18 Z:4T7am
21 9:17am
27 10:25am
8 6:05am
12 11l:14pm
14 1:57pm
12 1:16pm
14 4:44pm
17 12:35pm
11 12:55pm
1 4:28pm
27 1/3/13

BAROM HUM

30.26 84
30.16 7
30.20 66
30.24 87
30.17 87
30.22 92
30.30 92
30.24 5
30.09 92
30.20 92
30.25 92
30.25 84
30.29 83
30.40 82
30.45 83
30.37 89
30.24 94
30.21 94
30.23 84
30.21 g0
30.13 71
29.98 51
29.95 7

30.16 95
30.14 97
30.10 91
30.23 88
30.34 92
30.48 92
30.44 88
30.31 88
30.23 86
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MONTHLY CLIMATOLOGICAL SUMMARY FOR 2/2013
HEAT COOL
MEAN DEG DEG WIND
DAY TEMP HIGH TIME LOW TIME DAYS DAYS RAIN AVG
1 48.2 69.1 1:11pm 35.8 5:01lam 17 0 0.01 2
2 47.1 58.4 Z2:20pm  34.6 7:43am 18 0 0.01 1
3 48.6 51.4 2:30pm  46.7 8:12am 16 ( 0.00 0
4 47.1 52.5 2:37pm  42.5 1:41lam 18 0 0.00 1
5 48.5 56.6 3:34pm  43.6 9:00pm 16 0 0.07 3
6 47.6 57.5 2:37pm  39.1 Z2:48am 17 0 0.02 5
7 44.0 50.4 11:03am 39.¢6 7:53am 21 0 0.78 3
8 42.6 51.1 3:22pm  33.2 7:01lam 22 0 0.01 2
9 43.7 52.8 l:46pm 35.2 8:1Zam 21 0 0.00 3
1 43.9 56.9 1:51pm  32.7 7:23am 21 0 0.00 1
11 45.5 54.2 1:35pm 36.0 11:16épm 19 0 0.00 1
12 45.4 58.4 1:41pm 34.1 7:30am 20 0 0.01 2
13 49.3 55.0 1:04pm 45.5 7:36am 16 0 0.00 1
14 49.7 60.1 11:30am 39.3 11:20pm 15 0 0.00 1
15 50.1 72.8 12:33pm 35.0 4:38am 16 1 0.00 1
16 44.1 50.1 3:19pm  36.6 4:34am 21 0 0.01 2
17 46.1 53.6 1:01lpm 35.9 7:43am 19 0 0.00 2
18 45.0 50.5 11:23am 37.5 9:06pm 20 0 0.03 1
19 42.0 47.6 3:54pm  37.2 8:00am 23 0 0.56 2
20 43.4 52.2 3:24pm  30.9 7:43am 22 0 0.02 2
21 44.2 51.9 12:54pm 35.2 11:58pm 21 0 0.03 3
22 44.2 56.3 2:19pm  32.1 5:27am 21 0 0.23 2
23 43.9 51.0 1:0lpm  37.0 4:54am 21 0 0.05 3
24 41.7 54.2 2:50pm  29.7 7:02am 23 0 0.00 1
25 45.5 53.9 1:42pm  35.5 11:59pm 20 0 0.01 4
26 40.5 54.4 3:21pm 29.1 5:35am 25 0 0.01 1
27 47.2 60.4 11:3%am 31.0 4:09%am 18 0 0.19 2
28 54.2 63.1 1:52pm  50.2 12:00am 11 0 0.09 3
TOT 45.8 72.8 2/15/13 29.1 2/26/13 538 102.14 2

HEAT BASE: 65.0
COOL BASE: 65.0

file-///C-/Users/acower/ AnnData/l acal/Temn/Uow/FITGPYXHH htm

SPEED
HI TIME
11 3:24am
10 3:28pm
g 5:02pm
10 2:43pm
18 10:02am
19 7:Z26am
18 10:12am
21 3:41pm
18 1:58pm
13 8:37am
15 12:42pm
22 2:3%pm
12 1:00pm
13 1:06pm
14 10:17am
12 1:03pm
18 3:2Z4pm
15 10:53pm
2 3:05am
20 12:11lpm
22 1:24pm
16 8:36pm
24 5:10pm
13 12:12pm
21 2:31pm
16 7:40am
22 8:30am
14 1:48am
24 2/23/13

MEAN MEAN
BAROM HUM
30.19 19
30.27 86
30.27 86
30.15 89
30.13 87
30.16 79
30.07 89
30.12 84
30.16 73
30.16 86
30.2¢ 85
30.39 87
30.41 87
30.31 5
30.24 77
30.27 91
30.15 79
30.03 81
29.85 86
30.1 81
30.26 82
30.28 85
30.37 83
30.36 80
30.37 79
30.32 81
30.36 81
30.46 92
30.23 84

/1670113
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MEAN
DAY TEMP
1 50.8
2 4.2
3 48.4
4 47.2
5 46.4
6 44.6
7 45.4
3 46.6
9 48.4
10 47.5
11 47.9
12 49.5
13 49.8
14 49.2
15 49.0
16 50.0
17 48.2
18 45.0
19 48.4
T0T 47.9

HEAT BASE:
COOL BASE:

3/13/13
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I MEAN MEAN
BAROCM HUM
30.42 93
30.25 96
30.15 92
30.08 85
29.83 77
29.88 89
29.98 79
30.04 85
30.34 83
30.40 84
30.32 90
30.23 90
30.20 90
30.21 89
30.23 90
30.24 88
30.25 79
30.18 85
30.07 85
30.18 87
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MEAN
DAY TEMP
1 52.4
2 50.5
3 47.4
4 47.6
5 52.0
6 59.2
7 53.0
8 54.5
9 49.5
10 48.9
11 53.3
12 56.4
13 51.3
14 45.8
15 48.5
16 50.1
17 54.2
18 52.8
19 57.2
20 58.6
21 58.8
22 51.5
23 51.4
24 51.0
25 50.6
26 51.1
27 50.0
28 50.2
29 50.4
30 50.1
TOT 51.9
HEAT BASE:
COOL BASE:
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HI TIME

22 1:52am
23 2:35pm
29 4:24pm
16 3:43pm
17 2:42pm
18 4:26am
16 4:48pm
24 9:01lam
22 6:46am
23 5:01pm
13 5:31pm
17 2:54pm
31 2:34pm
36 4:26pm
26 3:01pm
19 2:02pm
20 12:21pm
25 3:27pm
18 3:21pm
12 3:09pm
12 2:06pm
19 5:59pm
25 6:04pm
26 1:24pm
29 5:16pm
29 5:44pm
24 2:58pm
22 3:24pm
22 4:21pm
17 11:59pm
36 4/14/09

MEAN MEAN
BAROM HUM
30.15 77
30.03 88
30.13 75
30.07 74
30.05 70
29.99 62
29.85 77
29.96 78
29.93 89
29.96 83
30.12 85
30.28 84
30.25 76
30.12 77
30.19 74
30.31 78
30.31 79
30.22 87
30.14 79
30.06 80
29.96 81
29.93 87
30.00 72
30.06 74
30.20 76
30.16 74
30.04 77
30.10 77
30.18 72
30.14 78
30.10 78
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Plant Species Observed

Scientific Name Common Name Native
Acer circinatum vine maple X
Acacia ssp. acacia Moderate
Adiantum jordanii maiden hair fern X
Aesculus californica California buckeye X
Agrostis stolonifera Creeping bentgrass

Alnus rubra red alder X
Alopecurus pratensis meadow foxtail

Anthoxanthum odoratum Sweet vernal grass

Athyrium filix-femina ssp.

cyclosorum Western lady fern X
Baccharis pilularis coyote brush X
Bellis perennis English lawn daisy

Briza maxima big quaking grass Moderate
Briza minor little quaking grass Moderate
Buddleja davidii butterfly bush Moderate
Calocedrus decurrens incense cedar X
Calystegia silvatica bindweed

Carduus tenuiflorus slender flower thistle

Cirsium arvense Canada thistle High
Cirsium vulgare bull thistle High
Conium maculatum poison hemlock Moderate
Cornus sericea ssp. sericea redosier dogwood X
Cortaderia sp. pampas grass High
Cotoneaster franchetii orange cotoneaster High
Cotoneaster pannosus silverleaf cotoneaster High
Crocosmia xcrocosmiiflora crocosmia Moderate
Cyperus eragrostis tall flatsedge X
Dactylis glomerata orchard grass

Daucus carota Queen Anne’s Lace

Delairea odorata Cape ivy High
Delphinium hesperium ssp.

hesperium delphinium X
Dipsacus fullonum Fuller’'s teasel Moderate
Dipsacus sativus Fuller's teasel Moderate
Dryopteris expansa common wood fern X
Equisetum telmateia ssp. braunii giant horsetail X
Eschscholzia californica California poppy X
Epilobium watsonii fringed willowherb X
Festuca arundinacea tall fescue Watch
Festuca perennis Italian rye grass

Foeniculum vulgare fennel High
Gaultheria shallon salal X
Geranium molle woodland geranium

Hedra helix English ivy High
Helminthotheca echioides bristly ox-tongue

Hesperocyparis macrocarpa Monterey cypress *

8410233 City of Fortuna
Rohner Creek Wetland Delineation
March 2013 GHD


http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=54
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=111
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=253
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1031
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1165
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1166
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=9047
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2118
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2151
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2317
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2390
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=9623
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2649
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2649
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2738
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2824
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3026
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3512
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11691
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3603
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3755
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3800
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=10921
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11190

Hirschfeldia incana

wild mustard

Holodiscus discolor oceanspray X
Holcus lanatus velvet grass Moderate
llex aquifolium English holly High
Juncus sp. juncus
Juncus effusus common rush X
Lathyrus latifolius sweet pea X
Lemna minor duckweed X
Lonicera involucrata var. ledebourii | twinberry honeysuckle X
Lonicera sp. vine honeysuckle

broadleaf birdsfoot
Lotus corniculatus trefoil
Maianthemum dilataum Pacific may lily X
Malus fusca Oregon crab apple X
Mara sp. wild cucumber X
Mentha pulegium pennyroyal
Mimulus guttatus monkey flower X
Morella californica wax myrtle X
Oemleria cerasiformis 0so0 berry
Oenanthe sarmentosa water parsley X
Oxalis oregna redwood sorrel X
Parentucellia viscosa yellow glandweed
Pelargonium vitifolium grapeleaf geranium
Phyllostackys sp. bamboo
Pinus radiata Monterey pine *
Plantago lanceolata English plantain
Poa annua annual bluegrass
Polystichum munitum western swordfern X
Populus trichocarpa Black cottonwood X
Prunus emarginata bitter cherry X
Quercus sp. black oak? X
Raphanus sativus wild radish
Ranunculus repens creeping buttercup
Ribes menziesii Gooseberry X
Rosa nutka nootka rose X
Rosa rubiginosa rosa eglanteria X
Rubus armeniacus Himalayan blackberry High
Rubus spectabilis salmonberry X
Rubus ursinus California blackberry X
Rumex acetosella common sheep sorrel
Rumex crispus curly dock
Salix sp. willow X
Sambucus racemosa red elderberry X
Scrophularia californica figwort X
Sequoia sempervirens redwood X
Stachys ajoides hedge nettle X
Stachys chamissonis coast hedge nettle X
Symphyotrichum chilense Pacific aster X
Tellima grandiflora fringe cups X

8410233 City of Fortuna
Rohner Creek Wetland Delineation

March 2013
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=4196
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=4201
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=4613
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=5012
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=5012
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=5031
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=5879
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6062
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6618
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6793
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11946
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=7131
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11057
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=7203

Taraxacum officinale common dandelion
Tragopogon porrifolius salsify

Trifolium sp. clover

Trifolium pratense red clover

Typha latifolia broadleaf cattail X
Urtica dioica stinging nettle X
Veronica scutellata skullcap speedwell X
Vetch sp. vetch

Zantedeschia aethiopica calla lily

* outside of region

Plants in bold indicate an non-native plant with the following ratings:

High = Humboldt Weed Management Area Strategic Management Weed List High Priority for
control, education, outreach, prevention, and mapping.

Moderate= Humboldt Weed Management Area Strategic Management Weed List Moderate
Priority for control, education, outreach, prevention, and mapping.

All other bold plants are naturalized or are being monitored for invasive determination

8410233 City of Fortuna
Rohner Creek Wetland Delineation

March 2013
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=8178
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=8254
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Michael Love & Associates
Hydrologic Solutions

PO Box 4477 « Arcata, CA 95518« (707) 476-8938

Technical Memorandum

Date:  February 28, 2013
To: Kevin Carter, Engineering Technician, City of Fortuna

From: Michael Love P.E., Principal Engineer
Antonio Llanos P.E., Project Engineer
Nanette Nickerson E.I'T, Staff Engineer

Subject: Fish Passage Conditions for Rohner Creek at 12" Street and Main Street Crossings

PURPOSE

The purpose of this memorandum is to summarize the results of a fish passage assessment for
existing conditions at the 12" Street and Main Street stream crossings on Rohner Creek in Fortuna
California. In addition to the fish passage assessment, potential options for improving fish passage
conditions at each crossing are provided. This memorandum is intended to assist the City in
determining if fish passage improvements should be pursued at either or both of the crossings.

B ACKGROUND

Rohner Creek is a tributary to the lower Eel River and flows through the City of Fortuna, California.
The total drainage area for Rohner Creek is approximately 4.6 square miles at its confluence. The
12" Street stream crossing and Main Street stream crossing are located approximately 2,500 feet and
6,000 feet upstream of the confluence with the Eel River, respectively (Figure 1).

Rohner Creek supports coho salmon, steelhead trout and coastal cutthroat trout. Current fisheries
usage of the stream is predominately by steelhead trout, although the lower portions of the stream
are suspected of providing non-natal rearing habitat close to the Eel River estuary for coho salmon.
Both coho salmon and steelhead trout are Federally listed threatened species. Additionally, coho
salmon are listed under the California Endangered Species Act (CESA).

The current study, titled Rohner Creek Flood Control and Riparian Habitat Restoration Project Alternatives
Abnalysis, is being conducted by the City of Fortuna and GHD Inc. (GHD). The study area includes
the 12" Street and Main Street stream crossings. As part of this effort Michael Love & Associates,
Inc. (MLA), through a subagreement with GHD, has been tasked with conducting a fish passage
assessment of the two crossings and providing recommendations for fish passage improvements, as
needed.

FIELD ASSESSMENT

The fish passage assessment followed the methods outlined in Part IX of the California Salmonid
Stream Habitat Restoration Manual (CDFG, 2003) MLLA completed a Fish Passage Inventory Data Sheet
at each site to provide information for the fish passage assessment. Survey data provided by GHD
was used to supplement the data sheet.
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Figure 1. Location of Rohner Creek and the 12th Street and Main Street stream crossings within the City of
Fortuna, California.

HYDROLOGY AND FISH PASSAGE FLOWS

The upper portion of the Rohner Creek watershed is characterized as generally forested until
reaching the Main Street crossing. From Main Street to its confluence with the Eel River, the stream
is in a mostly urbanized reach and appears to have been straightened and realigned in places. Urban
impacts to the stream include hastened stormwater runoff response and increase in magnitudes of
flow associated with impervious surfaces. The stream through this reach is characterized by an
incised channel with armored banks, a bed largely composed of hardpan clay, and numerous
structures encroaching into the stream corridor. Although impacted, the stream is shaded by a
relatively dense riparian canopy.

Peak Flows

The crossings at 12" Street and Main Street have a drainage area of 4.3 and 3.9 square miles,
respectively. The peak flows for the Rohner Creek were developed by GHD (Table 1) as part of an
eatlier study for the City of Fortuna (GHD, 2011).

Table 1. Estimated peak flows in Rohner Creek at each road-stream
crossing (based on calibrated HEC-HMS flows from GHD, 2012).

Recurrence Interval Flow

Location 10-Year 50-Year 100-Year

12" Street

. . 586 cfs 1,149 cfs 1,301 cfs
(Dinsmore Drive)

Main Street 414 cfs 852 cfs 971 cfs

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
Michael 1ove & Associates, Ine.
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Fish Passage Flows

The low and high fish passage design flows define the range of streamflows for which a structure
should provide hydraulic conditions suitable for upstream passage. Design flows differ for each life
stage of the target fish species. Both National Marine Fisheries Service (NMFES, 2001) and
California Department of Fish and Wildlife (formerly California Department of Fish and Game)
(CDFG, 2002) have prescribed fish passage design flows for juvenile, adult resident, and adult
anadromous salmonids. The two agencies have design flows and passage criteria that are
functionally equivalent. A stream crossing that provides adequate passage conditions at all flows
between the lower and upper fish passage flows is considered “100% passable”. Most culverts are
not 100% passable for one or more life stages, thus falling into the temporal, partial (barrier to some
lifestages), or complete barrier categories.

The fish passage flows are defined in terms of exceedance flows obtained from an annual flow
duration curve. The exceedance value expresses the percent of time within an average water year
that streamflows are above a certain threshold (Table 2). For example, flows within the stream are
greater than the 50% exceedance flow on average, half of the time during the course of a year.

Exceedance flows for 12th Street and Main Street crossings were calculated using a regional flow
duration curve developed for Humboldt County as part of the Caltrans District 1 fish passage
assessment (Lang, 2005). Results are provided in Table 3 and in Attachment 1.

Table 2. CDFG (2003) and NMFS (2001) criteria for determining fish passage design flows.

Salmonid Lifestage Low Passage Flow High Passage Flow

Juvenile 95% Exceedance Flow 10% Exceedance Flow
or 1 cfs (greater of the two)

Adult Resident 90% Exceedance Flow 5% Exceedance Flow
or 2 cfs (greater of the two)

Adult Anadromous 50% Exceedance Flow 1% Exceedance Flow
or 3 cfs (greater of the two)

Table 3. High and low passage flows for adult, resident, and juvenile
salmonids computed using Caltrans District 1 fish passage assessment
regional flow duration curve (Lang, 2005) and (PRISM, 2007).

Salmonid Lifestage 12" Street Main Street
Low Fish Passage Flow
Adult Anadromous 3 cfs 3 cfs
Adult Resident 2 cfs 2 cfs
Juvenile 1cfs 1cfs

High Fish Passage Flow

Adult Anadromous 95 cfs 86 cfs
Adult Resident 40 cfs 36 cfs
Juvenile 22 cfs 20 cfs

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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FISH PASSAGE ASSESSMENT CRITERIA

Red-Gray-Green Filter

The fish passage assessment protocol (CDFG, 2003) uses the Green-Gray-Red Filter to determine if
passage conditions through a road-stream crossing are inadequate (red), adequate (green), or
indeterminate (gray) for all salmonid lifestages. Gray crossings require an in-depth hydraulic
assessment to determine the extent of the migration barrier. The Green-Gray-Red Filter is provided
in Attachment 2, and considers the active channel width, slope of the culvert, residual drop at the
outlet, extent of backwatering through the culvert, and whether or not the culvert has been
retrofitted with baffles or weirs.

Fish Passage Assessment Criteria

Culverts that are categorized as Gray are analyzed hydraulically to assess fish passage conditions for
each salmonid lifestage. The evaluation criteria, which differ from design criteria, are listed in Table
4. These include minimum water depth, maximum swim speeds and corresponding time to
exhaustion, and the speed a fish can leap from the water.

Turbulence should be considered when assessing fish passage in baffled culverts. The criterion
known as the Energy Dissipation Factor (EDF) is the rate energy is dissipated within the water
column, and is a measure of turbulence in fish passage design and analysis. High levels of
turbulence can create a barrier caused by disorientation and reduced swimming efficiency. The
maximum recommended EDF for baffles for adult anadromous salmonids is 5.0 ft-Ibs/s/ft’
(CDFG, 2009). No EDF threshold is provided for the other salmonid lifestages.

Table 4. CDFW prescribed water depth and swim speed criteria for assessing fish passage at stream crossings.

Prolonged Swimmin Burst Swimmin
Minimum & & & Maximum
Water Maximum Time to Maximum Time to Leap
Salmonid Lifestage Depth Swim Speed | Exhaustion | Swim Speed | Exhaustion Speed
Adult Anadromous 0.8 ft 6.0 ft/sec 30 min 10.0 ft/sec 5.0 sec 15.0 ft/sec
Adult Resident 0.5 ft 4.0 ft/sec 30 min 5.0 ft/sec 5.0 sec 6.0 ft/sec
Juvenile 0.3 ft 1.5 ft/sec 30 min 3.0 ft/sec 5.0 sec 4.0 ft/sec

12™ STREET CULVERT

Existing Site Conditions
The existing structure at the 12" Street crossing is a triple bay concrete box culvert. Each bay is 76
feet long, has a 10-feet span and 6-foot rise, and a bottom slope of 1.1% (Figure 2). There is a
concrete inlet apron that slopes into the culvert at a 4.4%. The culvert outlet steps down 1.0 feet
onto the outlet apron, which is flat but perched approximately 2 feet above the downstream

channel. The culvert inlet and outlet consist of tapered and flared wingwalls. The culvert aprons and

middle bay have been retrofitted with baffles and flow splitting sills in an effort to improve fish
passage. The outlet apron has been retrofit with an outlet weir and training walls to concentrate
flow. The overall structure is 126 feet long, including both aprons.

The middle bay is separated into two channels by a 2-foot tall sidewall, which runs the entire length
of the culvert and most of the upstream apron (Figure 3). The sidewall serves to enclose a 5.5 foot

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
Michael 1ove & Associates, Ine.
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wide baffled channel that extends from the culvert outlet to the upstream end of the inlet apron.
The sidewall contains flow within the baffled section at low flows and acts as an overflow weir at
high flows.

The baffled channel contains offset-style (Washington) baffles. These baffles commonly trap debris
at this site (Figure 4), which can result in a total barrier to fish passage until the debris is removed
and can reduce the culvert’s hydraulic capacity. These baffle types are no longer recommended by
CDFW due to these reasons and the relatively poor hydraulic conditions they create for passage of
juvenile salmonids (CDFG, 2009).

Two skewed inlet sills are located across the left and right culvert bays at a 36 and 22 degree angle,
and direct streamflow into the baffled channel in the middle bay. The crest of these inlet sills are
tapered with the lowest points adjacent to the baffled channel.

The culvert outlet is perched nearly 1.0 feet above the outlet apron, creating a drop onto the apron.
The outlet apron is 30 feet long and perched above the tailwater pool, likely due to channel incision
that has occurred since construction of the culvert. A short notched weir at the downstream end of
the apron concentrates flow to improve leaping conditions and increase depth on the apron (Figure

5).
12" Street Fish Passage Assessment

Green-Gray-Red Filter

The Rohner Creek 12" Street culvert was evaluated using the CDFW Green-Gray-Red Filter in
Attachment 2. The residual outlet drop at the end of the culvert (measured from the edge of the
apron to the downstream tailwater control) is approximately 1.9 feet; slightly less than the 2.0 feet
maximum. The overall culvert slope is 2%. These values place the 12" Street culvert on the line
between Gray and Red. However, because it has been retrofitted with baffles for fish passage, the
culvert is considered GRAY by the CDFW filter and should receive an in-depth hydraulic
assessment to determine passage conditions for each salmonid lifestage.

Fish Passage Model Development for 12" Street Culvert Retrofit

Fish passage was evaluated for juvenile, adult resident, and adult anadromous salmonids following
procedures outlined in CDFG (2002) and using the open channel flow model, HEC-RAS (USACE,
2010). The developed model included the baffled channel, outlet apron, and downstream tailwater
pool. Model geometry was derived from survey data provided by GHD.

Baffle and Concrete Roughness

Baffles are installed in culverts to increase roughness, reduce velocity and increase depth to improve
passage conditions. They create complex and turbulent conditions that are not standard to most
hydraulic models. Offset baffle hydraulics in the 12" Street culvert were simulated by increasing the
Manning’s roughness coefficient (#) in the baffled channel. The coefficient, which varies with depth
of flow, was calculated using an empirical equation developed by Lang (2008) for angled baftles.
Although these baffles are shaped and arranged differently than offset baffles, they are assumed to
create similar hydraulic roughness. For the range of water depths evaluated within the baffled
culvert, the Manning’s coefficient varied from 0.0682 to 0.2033. For the unbaffled concrete outlet
apron, a Manning’s coefficient of 0.015 was used.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Figure 2. Profile of existing 12" Street culvert, inlet and outlet aprons, and adjacent channel.

Tapered Inlet Sills

Baffle
Sidewall

Baffled
Channel

Figure 3. 12th Street Culvert inlet showing baffle retrofits. The skewed
and tapered inlet sills concentrate low flows into the baffled channel.

Figure 4. Debris accumulation in the baffled portion Figure 5. Outlet apron and outlet weir at 12" Street
of the middle bay culvert at the 12" Street crossing. culvert.
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Inlet Sills and Side Wall

The skewed and tapered inlet sills that direct lower flows into the baffled channel were included in
the model as “lateral weirs”. The 2-foot tall side wall running down the inlet apron and middle
culvert was also modeled as a lateral weitr. Flow over the lateral weirs left the baffled channel and
was routed onto the outlet apron.

Leaping and Swimming Calculations

The fish passage assessment protocol from CDFG (2002) is based on using the FishXing software
(USES, 2012), which performs fish leaping and swimming calculations for standard culverts. Due to
the complexity of the 12" Street culvert, HEC-RAS is utilized instead of FishXing. To complete the
fish passage assessment, the HEC-RAS results were exported to a spreadsheet and used in
combination with the assessment criteria (Table 4) to perform the fish swimming and leaping
calculations.

Fish Passage Results
The passage assessment focused on conditions at each fish passage flow (Table 3) at the following
locations:

e Water surface drop from the outlet apron into the tailwater pool
e Across the outlet apron

e Flow transition from the baffled channel onto the outlet apron
e Through the baffled channel

This assessment found the existing crossing at 12" Street fails to meet fish passage assessment
criteria at most flows for the juvenile and adult resident salmonids. As illustrated by the water
surface profiles from HEC-RAS (Figure 6), the primary passage constraints are the excessive water
surface drop at the outlet apron and drawdown in the water surface at the transition from the
baffled channel to outlet apron, which creates shallow depths and high water velocities. At lower
flows, lack of depth on the outlet apron also limits passage. Water surface profiles for each fish
passage flow and tables of model output at each station are included in Attachment 3.

Outlet Drop and Depth Conditions

The water surface drop from the outlet apron to the downstream channel ranges from 2.0 to 2.6 feet
at fish passage flows (Table 7). The drawdown in the water surface at the transition from the baffled
channel to the outlet apron creates a water surface drop ranging from 0.5 to 1.5 feet.

Water depth criterion is 0.8, 0.5, and 0.3-feet for adult anadromous, adult resident, and juvenile
salmonids, respectively. Water depths within the middle of the baffled channel were adequate for
fish passage at each evaluated flow (Table 5). However, there was insufficient depth on the steeper
sloping baffled inlet apron. Also, depths on the outlet apron were relatively shallow and considered
a barrier at the evaluated low passage flows for each salmonid lifestage. Additionally, the transition
from the baffled channel to unbaffled apron was found to be shallower than predicated by the
model at low flows (Figure 7).

Water Velocities

Water velocities predicted by the model are shown in Table 6. Water velocities within the baffled
channel sections are relatively low at all flows, and within the swimming capabilities of the various
salmonid lifestages. However, water velocities are substantially higher at the downstream end of the
culvert, where the water surface draws down as it approaches the outlet apron.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Figure 6. Water surface profiles through the baffled channel in the middle bay of the 12th Street crossing at
high passage flow for adult anadromous salmonids (94.5 cfs) and juvenile salmonids (21.5 cfs).

Turbulence

Turbulence is evaluated for adult anadromous salmonid passage using the Energy Dissipation Factor
(EDF). At the high passage design flow of 94.5 cfs, EDF exceeds the recommended threshold of 5
fe-lb/s/ft’ in the transition from the baffled channel to the outlet apron. Turbulence in this area
may create a barrier to all fish at the higher fish passage flows.

Summary of Fish Passage Findings
The fish leaping and swimming calculations were conducted using the hydraulic results for each fish
passage flow (Attachment 4). Results from the assessment are provided in Table 7.

The 12" Street crossing fails to meet passage assessment criteria for juvenile and adult resident
salmonids at all passage flows due to combinations of excessive leap heights, insufficient water

depths and excessive velocities. For these lifestages, the 12" Street crossing is considered
0% Passable.

Figure 7. Downstream end of the baffled channel at low-flows. Flow
transitions onto the outlet apron creating shallow flow and high velocities.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Water Surface Drop (ft) Water Depth (ft)
Flow in Outlet Apron Baffle Channel
Baffled to Tailwater to Outlet Baffled Inlet Outlet
Salmonid Lifestage | Culvert (cfs) Pool Apron Culvert' Apron’ Apron®
ﬁ " Adult Anadromous 23.1 2.0 1.4 2.3 2.2 2.1
£, 8| Adult Resident 15.2 2.4 1.5 2.1 1.8 1.6
RN
T Juvenile 10.9 2.6 1.4 1.8 1.5 1.5
@ | Adult Anadromous 2.9 2.5 0.8 0.9 0.5 0.7
(C
; E Adult Resident 2.0 2.3 0.7 0.7 0.4 0.6
o - .
= Juvenile 1.0 2.2 0.5 0.5 0.1 0.4
! Station 320.85 — midway down the middle culvert.
? Station 356 — midway down the steep section of the upstream apron.
® Station 244.1 - 2 feet upstream from the outlet apron edge.
Table 6. Velocity conditions during fish passage flows for the 12" street culvert.
Elowin Water Velocity (cfs)
Streamflow Baffled Outlet Culvert Baffled Upstream
Salmonid Lifestage (cfs) Channel (cfs) | Apron Outlet? Culvert®  Baffled Apron®
§ " Adult Anadromous 94.5 23.1 2.0 3.9 1.8 2.6
<, 8| Adult Resident 39.2 15.2 1.1 4.5 1.3 1.6
R -
I Juvenile 21.5 10.9 0.7 4.1 1.1 1.3
ﬁ | Adult Anadromous 3.0 2.9 0.2 2.7 0.6 0.9
; _g Adult Resident 2.0 2.0 0.2 2.4 0.5 0.9
o - .
~ Juvenile 1.0 1.0 0.1 1.9 0.4 1.2
! Station 244.1 — 2 feet upstream from the outlet apron edge.
? Station 272.17 — downstream edge of the middle culvert.
® Station 320.85 — midway down the middle culvert.
* Station 356 — midway down the steep section of the upstream apron.
Table 7. Fish passage conditions and barrier types.
Successful Swim
Streamflow Leap onto through
Salmonid Lifestage (cfs) Outlet Apron Crossing Barrier Type
§ ,,| Adult Anadromous 94.5 Yes Yes None!
: _g Adult Resident 39.2 No No Leap
20w
T Juvenile 21.5 No No Leap, Drop, Velocity
ﬁ " Adult Anadromous 3.0 Yes No Depth
; E Adult Resident 2.0 No No Leap, Depth
o - .
- Juvenile 1.0 No No Leap, Depth
1.

Potential turbulence barrier at transition from baffled channel to outlet apron.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Insufficient depth is present for adult anadromous salmonids at the low passage flow of 3 cfs.
Adequate depth is provided at flows above approximately 6.5 cfs. At the high passage flow for adult
anadromous salmonids fish passage assessment criteria are satisfied, although EDF (measure of
turbulence) in the transition between the baffled channel and outlet apron may be excessive.
Neglecting turbulence, the 12" Street crossing is defined as 96% passable for adult salmonids.

While the baffle retrofit within the middle bay provides suitable conditions under some modeled
scenarios, the transitions into and out of the fishway represent significant impediments to fish
migration. Additional passage problems arise when debris becomes trapped in the baffles, creating a
total barrier to all fish until it can be removed. Based on repeated visits to the site, debris clogging
within the baffles appears to be a common problem, creating extended periods when fish passage is
not provided (Figure 4).

Preliminary Hydraulic Capacity Analysis for 12" Street

A preliminary hydraulic capacity assessment was conducted to understand the effect of the current
baffles and sills on culvert capacity and help guide scoping of potential fish passage improvements at
the 12" Street crossing. This assessment used the 100-year peak flow of 1,301 cfs, as provided by
GHD, 2011 (Table 1).

Methods

HY-8, a numerical model for culvert hydraulics, was used to conduct the hydraulic capacity
assessment. The model was developed by US Federal Highway Administration specifically for use in
culvert capacity analyses.

The tapered inlet sills were accounted for in the model by raising the invert elevations of the left and
right culverts to a height equal to the average height of the corresponding sill. The unbaffled culverts
were assigned a Manning’s roughness coefficient of 0.013.

The model assumes that the baffles span the entire width of the middle culvert, rather than being
confined to the baffled channel. A Manning’s roughness coefficient for the baffles was obtained
using the equation developed by Lang (2008), as previously described.

Results

Results of the HY-8 model for the 12® Street crossing provide a basis for comparison between
capacity for the current culvert configuration and for the culvert before the baffles were added. For
the 100-year return period flow of 1,301 cfs, the model predicts a headwater elevation of 43.6-feet
when assuming no baffles or sills, and 46.4-feet assuming baffles within the middle culvert (Table 7).
This indicates the presence of baffles and inlet sills increases the headwater elevation by 2.8 feet at
the 100-year return period flow. Although the baffles and sills cause a substantial increase in the
headwater elevation, water levels appear to remain below the roadway elevation, which is
approximately 48.0 feet. The HY-8 hydraulic capacity results are provided in Attachment 5.

Table 8: Summary of initial flood flow capacity assessment of the 12" street
Culvert on Rohner Creek.

Culvert Headwater Elevation

Without With Existing
100-year Flow Baffles and Sills Baffles and Sills
1,301 cfs 43.6 ft 46.4 ft

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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MAIN STREET CULVERT

Existing Site Conditions

The concrete box culvert at Main Street was assessed for fish passage conditions. Visual inspection
of the culvert at the Main Street crossing showed that the bottom of the entire 147-foot length of
culvert is composed of natural streambed material made up primarily of gravel and fines. It is
unknown if this crossing is a box culvert with an embedded bottom or if it is an open bottom
structure.

The crossing is made up of two separate sections (Figure 8). The original crossing under Main Street
(formally Highway 101) and an additional section added downstream of Main Street. The upstream
section is 79 feet long and has a rise of approximately 10.5 feet and a span of 12.0 feet. The
downstream section is 68 feet long and has a rise of 9.0 feet and a span of 13.0 feet near the outlet.

The streambed slope through the Main Street crossing is relatively flat in the upstream section.
There is a break in slope at the transition from the original culvert to the added-on section, where
the channel breaks into a 3% sloping riffle (Figure 9). The channel bed within the culvert is
relatively uniform, allowing low-flow to spread-out across the entire width of the culvert. This
results in shallow depths and a lack of small pools relative to the adjacent natural channel.

Main Street Culvert Fish Passage Assessment

Determining fish passage conditions for the Main Street culvert is somewhat simplified due to the
presence of a continuous streambed throughout. The Green-Gray-Red Filter from CDFG, (2003)
(Attachment 2) was used to conduct the initial fish passage assessment. The crossing was evaluated
using the Natural Channel Conditions Option within the filter. The average active channel width,
obtained from measurements taken both upstream and downstream of the Main Street culvert,
ranged between 11 feet and 13 feet. The average width was approximately 12 feet. Because there is
streambed substrate throughout the culvert bottom and the culvert is as wide as the average active
channel, the Main Street crossing is categorized as Green. This means the crossing is considered
adequate for passage of all salmonid lifestages.

While the crossing meets the assessment requirements, it would not be considered a stream simulation
crossing as defined in CDFW (CDFG, 2009). The lack of bed complexity and streambanks could
make passage difficult for juveniles at high flows and adults at low flow. Additional passage
considerations may also be given to terrestrial species that would migrate up or downstream through
the crossing rather than over Main Street if continuous dry streambanks were present within the
crossing. Adding channel banks within the culvert, which provide additional roughness and
hydraulic diversity along the channel edges, could improve conditions substantially.

Hydraulic Capacity of Main Street Crossing

Previous studies suggest that the Main Street culvert has adequate capacity to convey the 100-year
peak flow without overtopping the road or inundating adjacent properties. The current effort,
Rohner Creek Flood Control and Riparian Habitat Restoration Project Alternatives Analysis, will assess the
crossing capacity in more detail as part of evaluating current flood conditions along Rohner Creek.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Figure 8. Inside the culvert at Main Street looking upstream from the downstream segment of the crossing.
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Figure 9. Channel pprofile through the existing Main Street culvert and adjacent channel.
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OPTIONS FOR IMPROVING FISH PASSAGE CONDITIONS AT 12™ STREET CROSSING

Based on the passage assessment, the following options are considered viable for improving fish
passage conditions at the 12 Street crossing.

Option 1: Stream Simulation Crossing Replacement

Stream simulation is the preferred option by resource agencies for stream crossings. Stream
simulation crossings provide a channel that mimics the morphology of the adjacent natural channel.
This ensures passage conditions within the crossing are no more challenging to migrating fish than
those found in the adjacent channel. The channel bed within the crossing is designed to have a
slope and width similar to the adjacent channel, and typically includes streambanks formed of rock
to create hydraulic diversity along the channel margins (Figure 10).

Stream simulation requires construction of a new crossing structure that is either embedded or has
an open bottom. Stream simulation crossings are generally single span structures sized wider than
geomorphic bankfull channel width, and have capacity to convey the 100-year peak flow without
submerging the inlet soffit. Bankfull width near the 12" Street crossing is between 18- and 20-feet.
The crossing span may need to be greater to accommodate the peak design flow.

Figure 10. Example of a recently constructed stream simulation arch culvert on Soldier Creek, Trinity County.

Advantages
e Stream simulation provides full passage for salmonids and most other aquatic and terrestrial
organisms.

¢ A new crossing would be designed to convey the 100-year peak flow without submerging the
culvert inlet. This may lower upstream floodwater surface elevations.

e A new structure with a full span crossing would greatly reduce the risk of debris plugging and
associated maintenance.

Disadvantages
e A full replacement would be complex and costly to construct given site conditions.

e There would be temporary impacts to neighboring houses and driveways.
e Traffic control and utility relocation would be required during construction.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Option 2: Culvert Retrofit with Rock Weirs and Angled Baffles

The primary impediments to passage at the 12" Street culvert is the drop at the outlet apron, the
adverse hydraulics at the transition from the baffled channel to the outlet apron, and the frequent
clogging with debris caused by the offset baffles. Passage conditions for fish and debris could be
dramatically improved through proper design of a culvert retrofit using a combination of rock weirs,
culvert baffles and lowering of the existing inlet apron (Figure 11).

The outlet drop could be reduced to 0.5 feet by raising the downstream channel using a series of
rock weirs or rock chutes. Raising the downstream tailwater could be accomplished with a series of
8 to 10 rock weirs, each spaced 14 feet apart. Drops between weir crests would be limited to 0.5
feet to provide juvenile salmonid passage. Alternatively, a series of rock chutes and pools could be
constructed. Fither type of profile control option would extend as much as 140 feet downstream of
the outlet apron.

Four concrete sills (or short weirs) spaced 7 feet apart with 0.5 foot drops from crest to crest could
be constructed to span the outlet apron. These sills would create improved fish passage hydraulics
on the downstream edge of the apron. They would increase depth on the outlet apron and provide
a gradual hydraulic transition at the baffled culvert outlet by raising the water surface on the apron.

The existing offset baffles and sidewall could be removed and replaced with full spanning angled
baffles, which do not have the same tendency to clog with debris. Angled baffles are tapered and
installed skewed to the sidewall and with the low-side oriented upstream along the culvert wall. This
creates hydraulic conditions that shunt the flow and debris towards one side of the culvert and
creating suitable passage conditions for fish along the other side. The upstream face of the baffles
can be sloped to further improve debris passage. Height and spacing of the baffles would be
designed to provide suitable passage conditions for all salmonid lifestages at passage flows while
minimizing impacts on culvert capacity at flood flows.

Improving the culvert inlet conditions can be achieved by cutting and reforming a 10-foot wide
section of the inlet apron at a lower elevation and aligned with the middle bay. The lowered apron
would have zero slope (currently 4.4%) and be placed at the elevation of the culvert inlet invert.
The lowered apron would convey low flows into the middle culvert without the need for sills across
the other two bays of the culvert, thus removing the reduction in their capacity.

Advantages
e Relatively inexpensive with a smaller footprint than some other options.

e Construction would have minimal impact to traffic and neighboring properties.

e Limiting extend of the profile control in the downstream channel (compared to Option 3)
reduces risk of rock shifting that can create passage problems.

e FEliminating the sills across the inlet will increase culvert capacity and lower the 100-year water
level at the culvert inlet.

e Using angled baffles rather than offset baffles is expected to reduce maintenance efforts.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
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Figure 11. Conceptual layout for Option 2 fish passage improvements for the 12" street crossing.
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Disadvantages

e Profile control would raise downstream water levels, potentially impacting adjacent properties.

e Angled baffles in the culvert presents an increased risk of catching debris compared to a no-
baffle option.

e Baffles will reduce capacity of the middle culvert, compared to a no-baffled option.

e Lack of a turbulence (EDF) threshold for juvenile salmonids creates uncertainty about passage
efficiency for angled baffles.

e Rock grade control downstream of crossing has the potential to shift or settle, which can
degrade passage conditions and may require repair.

Option 3: Full Backwater Option

The third options for improving passage conditions at the 12th Street crossing is to backwater the
entire culvert and remove the baffles and related structures, combined with cutting and reforming a
section of the inlet apron.

Full backwater of the crossing would be done by raising the tailwater to an elevation that backwaters
the entire culvert. The backwater would need to create suitable depth and velocities through the
entire culvert at fish passage flows. Rather than attempting to backwater the existing inlet apron, it
should be cut and reformed at a lower elevation, as is proposed in Option 2.

The backwatering can be accomplished using profile control constructed of rock weirs. A series of
13 to 15 rock weirs spaced 14 feet apart with 0.5 ft drops would be required to backwater through
the culvert inlet and meet juvenile passage criteria. Alternatively, the profile control could be
constructed as a series of rock chutes and pools. Both would require in channel construction to
extend 180 feet or more downstream of the crossing.

Advantages
e Less costly than full replacement, but still high cost due to extensive channel work and large
quantity of rock required to raise channel bed.

e Removing baffles would reduce risk of catching debris, and is less likely to block juvenile
passage with turbulence within the culvert.

e May be designed to restore culvert capacity to the pre-baffled condition.

Disadvantages

e Profile control would raise downstream water levels, potentially impacting adjacent properties.

e The extent of the rock grade control feature increases risk of rock shifting that could reduce fish
passage conditions.

e TFxcessive shifting of rock combined with large number of structures increases the risk of
cascade failures of the profile control structures.

e Raising the tailwater could backwater drainage pipes that discharge onto apron, but would likely
not be an issue.
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Figure 12. Conceptual layout for Option 3 fish passage improvements for the 12" Street crossing.
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OPTIONS FOR IMPROVING FISH PASSAGE CONDITIONS AT MAIN STREET CROSSING

The Main Street crossing is categorized as Green (100% passable) using the CDFW filter because it
is as wide as the adjacent active channel and has stream substrate throughout its bottom. However,
the bed in the culvert is relatively flat, providing shallow depths at low flows relative to the adjacent
channel. Additionally, the smooth culvert walls fail to create slower water along the margins, as
found in natural channels. This slow water zone is typically used by upstream migrating juvenile
salmonids at higher flows.

Improvements to the existing crossing could be made relatively simply by constructing rock stream
banks (a.k.a. banklines) within the existing culvert. The banklines would simulate the roughness and
stability of natural banks and create slower water along the margins that juvenile salmonids can
utilize. Banklines can also have the effect of deepening the channel near the center of the culvert,
which would be better suited for passage adult salmonids. Banklines also provide a dry bench that
smaller terrestrial animals commonly utilize as they migrate along the streamside corridor. This can
reduce the need for animals to cross Main Street, which has a relatively high traffic volume. Prior to
installing banklines, the resulting impact to culvert capacity, if any, should be analyzed.

RECOMMENDATIONS

Based on the results of the fish passage assessment, it is recommended that passage improvements
be made to the 12" Street culvert. Given the high cost and impact to neighboring properties
associated with full replacement of this crossing, and because it currently has adequate capacity, it is
recommended that retrofit options be pursued for the 12" Street culvert. Besides the two retrofit
options previously described, there are other combinations that could be considered. These could
be evaluated as part of an overall retrofit design project, with the preferred option selected early in
the process, with input from the fisheries resource agencies.

The Main Street Culvert is classified as suitable for fish passage but could benefit from the
installation of rock banks within the culvert. If channel work is done downstream or upstream of
the crossing as part of a larger project, the City may consider adding the rock banks at that time.

REFERENCES

CDFG 2002. Culvert criteria for fish passage. Appendix A in California Salmonid Stream Habitat Restoration Mannal 3rd
edition. California Department of Fish and Game.

CDFG 2003. Fish passage evaluation at stream crossings. Section IX of the California Salmonid Stream Habitat Restoration
Manual. California Department of Fish and Game.

CDFG. 2009. Part XII Fish Passage Design and Implementation. California Salmonid Stream Habitat Restoration Manual.
California Department of Fish and Game.

FHWA. 2009. HY-8 Culvert Analysis Program Version 7.2. U.S. Department of Transportation, Federal Highway
Administration, Office of Bridge Technology.

GHD. 2011. Robner Creek Flood Control Study Phase 11: Final Report. Prepared for the City of Fortuna.

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
Michael 1ove & Associates, Ine.



February 28, 2013
Page 19 of 19

Lang, M. E. (2008). Influence of Fish Passage Retrofits on Culvert Hydranlic Capacity. California Dept. of Transportation
(CalTrans).

NOAA Fisheries. 2001. Guidelines for salmonid passage at stream crossings. NMEFS SW Region.
PRISM. 2007. Parameter-elevation Regressions on Independent Slopes Model, Oregon State University.
Rantz. 1968. Average Annual Precipitation and Runoff in North Coastal California. USGS Hydrologic Atlas: 298

USACE. 2010. Hydrautic Engineering Center River Analysis System (HEC-RAS) 4.7.0. US Army Corps of Engineers,
Hydraulic Engineering Center.

USFES. 2012. FishXing Software, U.S. Department of Agriculture, U.S. Forest Service.

ATTACHMENTS

Attachment 1: Fish Passage Flow Calculations

Attachment 2: CDFW Red-Gray-Green Filter

Attachment 3: HEC-RAS Model Tables and Water Surface Profiles
Attachment 4: Leaping and Swimming Calculations

Attachment 5: HY-8 Hydraulic Capacity Results

Fish Passage Conditions for Robner Creek at 12" Street and Main Street Stream Crossings
Michael 1ove & Associates, Ine.



Fish Passage Flow Calculations
A = Adult (Anadromous)
J =Juvenile
R = Resident (Non-Anadromous Adult)
% = % of time Flow is Equaled or Exceeded
MET = Mean annual potential Evapotranspiration (in/yr)
AAR = Average Annual Runoff (cfs/miz) =
DA = Drainage Area (miz)
MAP = Mean Annual Precipitation (in)
HP = High Passage
LP = Low Passage

Attachment 1
Fish Passage Flow Calculations

Qave = 0.073618*AAR*DA

Flow duration curves from average annual rainfall for ungaged streams, normalized flow duration curve

(S.E. Rantz, 1968)

Contributing AAR MET
Watershed DA (mi®)  Quu(cfs) (cfs/mi) MAP (in)  (in/yr) Constants (s ¢ gantz, 1968)
Fish Passage Flows for Rhoner Creek at 12th Street Rhoner Creek (RC) 4,589 9.49 28.1 50 32 b 0.4
Classification  %exceedance  Qup (€fS)  Ppyceedance Qe (cfs) RC at 12th Street 4.265 8.82 K 9.1
Adult 1 94.49 50 1.68 RC at Main 3.872 8.01 0.073618
Resident 5 39.17 90 0.18
Juvenile 10 21.53 95 0.09
Median Flow
% (cfs/cfs)
Fish Passage Flows for Rhoner Creek at Main Street Alternate Minimum Flows 1 10.71
Classification  %exceedance  Quip (€fS)  %exceedance Qe (cfS) Classification Qyp (cfs) 5 4.44
Adult 1 85.79 50 1.52 Adult 3 10 2.44
Resident 5 35.56 90 0.16 Resident 2 50 0.19
Juvenile 10 19.54 95 0.08 Juvenile 1 90 0.02
95 0.01
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Attachment 1
Fish Passage Flow Calculations

Calculations used to estimate high and low fish passage flows for the Humboldt County
Region.

The upper fish passage flow limit for adult anadromous salmonids (Qyp) is defined as the
1 % exceedance flow (the flow equaled or exceeded 1 percent of the time) during an
average year. For all adult salmonids, the lower fish passage flow (Qy) equals the 50 %
exceedance flow. Table IX-5 in the manual lists the upper and lower passage flows for all
species and life stages. Between the lower and upper passage flows stream crossings
should allow unimpeded passage.

Humboldt County - Annual Average Daily Discharge used: Q/Qaverage
Percent Time Flow is Median Flow | Percent Time Flow is Median Flow
Equaled or Exceeded (cfs/cfs) Equaled or Exceeded (cfs/cfs) ~
' 1% 10.71 55% 0.14
2% 7.46 60% 0.11
5% 4.44 65% 0.08
10% 2.44 70% 0.06
15% 1.44 75% 0.04
20% 1.01 80% 0.03
25% 0.67 85% 0.02
30% 0.49 90% 0.02
35% 0.38 95% 0.01
40% 0.30 98% 0.01
45% 0.25 99.5% 0.01
50% 0.19

Qnp for adults: Quys=10.71 X Qave  Qnp for juveniles: Qg% = 2.44 X Qave
Qip for adults: Qsp, = 0.19 X Qaye (0r use alternate 3 cfs)
Q,, for juveniles: Q95+, = 0.01 x Qav. (or use alternate 1 cfs) _

where, Que=0.073618 x DA x AAR

AAR =MAP - (0.4 x MET) - 9.1

DA = Drainage Area (mi’)
AAR = Average Annual Runoff (cfs/mi’)
MAP = Mean Annual Precipitation (inches)

MET = Mean annual potential Evapotranspiration (inches)

EXISTING FISH PASSAGE CONDITIONS FOR ROHNER CREEK AT THE 12TH STREET AND MAIN STREET STREAM CROSSINGS
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Attachment 2
CDFW Red-Gray-Green Filter

CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL

Calculate: average active channel width, culvert
slope, and residual depth at inlet and
outlet.

Natural Channel Conditions Option Hydraulic Option

e

No Outlet Drop
Slope < zero

Stream bed
substrate
throughout

Gray - Try
hydraulic
option

o

No Outlet Drop

Residual Inlet
Depth > 0.5’

Inlet Width >
Active Channel
Width

Outlet Drop > 2’

Slope > 2%
and contains NO
baffles/weirs

Culvert contains
baffles or weirs for
fish passage

YES

Outlet Drop < 2° A
Slope < 2% ]

FISH PASSAGE 2 JULY, 2000
SECTION
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Reach

12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street

12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street

River
Station (ft) Profile
414 Adult HP 94.5 cfs
396 Adult HP 94.5 cfs
395
394
363 Adult HP 94.5 cfs
356 Adult HP 94.5 cfs
348.4 Adult HP 94.5 cfs
348
339.216* Adult HP 94.5 cfs
330.033* Adult HP 94.5 cfs
320.85 Adult HP 94.5 cfs
311.114*  Adult HP 94.5 cfs
301.378* Adult HP 94.5 cfs
291.642* Adult HP 94.5 cfs
281.906* Adult HP 94.5 cfs
274.17 Adult HP 94.5 cfs
272.17 Adult HP 94.5 cfs
272.15 Adult HP 94.5 cfs
244.1 Adult HP 94.5 cfs
242.1 Adult HP 94.5 cfs
240 Adult HP 94.5 cfs
215 Adult HP 94.5 cfs
95 Adult HP 94.5 cfs

414 Resident HP 39.2
396 Resident HP 39.2

395

394
363 Resident HP 39.2
356 Resident HP 39.2
348.4 Resident HP 39.2

348
339.216* Resident HP 39.2
330.033* Resident HP 39.2
320.85 Resident HP 39.2
311.114* Resident HP 39.2
301.378* Resident HP 39.2
291.642* Resident HP 39.2
281.906* Resident HP 39.2
274.17 Resident HP 39.2
272.17 Resident HP 39.2
272.15 Resident HP 39.2
244.1 Resident HP 39.2
242.1 Resident HP 39.2
240 Resident HP 39.2
215 Resident HP 39.2
95 Resident HP 39.2

Attachment 3
HEC-RAS Model Tables and Water Surface Profiles

Q Total
(cfs)
94.5
94.5
Lat Struct
Lat Struct
34.29
34.29
34.29
Lat Struct
32.31
26.81
22.83
19.84
17.97
17.17
17.17
17.17
17.17
94.5
94.5
94.5
94.5
94.5
94.5

39.2
39.2
Lat Struct
Lat Struct
16.71
16.71
16.71
Lat Struct
16.51
15.84
15.22
14.69
14.42
14.4
14.4
14.4
14.4
39.2
39.2
39.2
39.2
39.2
39.2

39.2
39.22

39.08
38.94
38.83

38.68
38.49
38.32
38.15
37.98
37.79
37.47
36.95

36.4
36.48
36.48
36.14

34,5
34.28
33.13

38.62
38.62

38.56
38.46
38.4

38.32
38.21

38.1
37.98
37.84
37.65
37.35
36.87
36.15
36.04
36.04
35.85
33.62
33.46
32.19

4.34
4.63

2.07
2.24
2.53

2.47
2.38

23
2.24
217
2.08
1.86
1.44
0.89

1.9
2.08
1.74
3.16
1.91
2.46

3.76
4.03

1.55
1.76
2.1

2.11

2.1
2.08
2.07
2.03
1.94
1.74
1.36
0.64
1.46
1.64
1.45
2.28
1.09
1.52

W.S. Elev  Max Chl Dpth Vel Chnl

2.25
1.15

2.78
2.59
2.35

2.3
2.02

1.8
1.64
1.56
1.59
1.81
2.38
3.85
2.04
1.98
4.85
1.57
3.27
3.35

1.14
0.59

1.81
1.61
1.38

1.38
1.35
1.33
131
1.34
1.42
1.62
212
4.53
1.19
1.12
3.54
1.03
2.59
2,51

Mann Comp Froude # Chl

0.22
0.12

0.34
0.31
0.26

0.26
0.23
0.21
0.19
0.19
0.19
0.23
0.35
0.72
0.29
0.27
1.04
0.18
0.45
0.42

0.12
0.07

0.26
0.21
0.17

0.17
0.16
0.16
0.16
0.17
0.18
0.22
0.32

0.2
0.18

0.15
0.47
0.4
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Reach

12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street

12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street

River
Station (ft) Profile
414 Juv HP 21.5 cfs
396 Juv HP 21.5 cfs
395
394
363 Juv HP 21.5 cfs
356 Juv HP 21.5 cfs
348.4 Juv HP 21.5 cfs
348
339.216* Juv HP 21.5 cfs
330.033* Juv HP 21.5 cfs
320.85 Juv HP 21.5 cfs
311.114* Juv HP 21.5cfs
301.378* Juv HP 21.5 cfs
291.642* Juv HP 21.5 cfs
281.906* Juv HP 21.5 cfs
274.17 Juv HP 21.5 cfs
272.17 Juv HP 21.5 cfs
272.15 Juv HP 21.5 cfs
244.1 Juv HP 21.5 cfs
242.1 Juv HP 21.5 cfs
240 Juv HP 21.5 cfs
215 Juv HP 21.5 cfs
95 Juv HP 21.5 cfs

414 Adult LP 3 cfs
396 Adult LP 3 cfs

395

394
363 Adult LP 3 cfs
356 Adult LP 3 cfs
348.4 Adult LP 3 cfs

348
339.216* Adult LP 3 cfs
330.033* Adult LP 3 cfs
320.85 Adult LP 3 cfs
311.114* Adult LP 3 cfs
301.378* Adult LP 3 cfs
291.642* Adult LP 3 cfs
281.906* Adult LP 3 cfs
274.17 Adult LP 3 cfs
272.17 Adult LP 3 cfs
272.15 Adult LP 3 cfs
244.1 Adult LP 3 cfs
242.1 Adult LP 3 cfs
240 Adult LP 3 cfs
215 Adult LP 3 cfs
95 Adult LP 3 cfs

Attachment 3
HEC-RAS Model Tables and Water Surface Profiles

QTotal W.S.Elev Max Chl Dpth Vel Chnl

(cfs) (ft)
215
21.5
Lat Struct
Lat Struct
10.92
10.92
10.92
Lat Struct
10.92
10.92
10.92
10.92
10.92
10.92
10.92
10.92
10.92
21.5
21.5
21.5
215
21.5
21.5

3
3
Lat Struct
Lat Struct
2.89
2.89
2.89
Lat Struct
2.89
2.89
2.89
2.89
2.89
2.89
2.89
2.89
2.89

w w w www

383
38.3

38.26
38.16
38.11

38.04
37.95
37.86
37.75
37.61
37.43
37.15
36.71
36.04
35.86
35.86
35.71
33.26
33.14
31.78

37.47
37.47

37.44
37.24
37.17

37.1
37.01
36.91

36.8
36.68
36.54
36.35
36.11
35.73
35.14
35.14
34.89
32.68
32.65
31.14

3.44
3.71

1.25
1.46
1.8

1.83
1.84
1.84
1.84

1.8
1.72
1.54

1.2
0.53
1.27
1.46
131
1.92
0.77
111

2.61
2.88

0.43
0.54
0.86

0.89

0.9
0.89
0.89
0.87
0.83
0.74

0.6
0.22
0.55
0.74
0.49
1.34
0.28
0.47

0.71
0.37

1.46
1.27
1.05

1.05
1.06
1.08

11
1.14
1.22
1.39
1.82
4.14
0.79
0.72
3.04
0.73
2.17
2.03

0.15
0.08

1.12
0.91
0.58

0.57
0.58
0.59

0.6
0.63
0.67
0.76
0.97
2.66
0.29
0.22
3.76
0.19
1.13
0.97

Mann Comp Froude # Chl

0.08
0.04

0.23
0.18
0.14

0.14
0.14
0.14
0.14
0.15
0.16

0.2
0.29

0.15
0.12
1.08
0.12
0.48
0.38

0.02
0.01

0.3
0.22
0.11

0.11
0.11
0.11
0.11
0.12
0.13
0.16
0.22

0.07
0.04
1.01
0.04
0.46
0.33

EXISTING FISH PASSAGE CONDITIONS FOR ROHNER CREEK AT THE 12TH STREET AND MAIN STREET STREAM CROSSINGS

2



Reach

12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street

12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street
12th Street

River
Station (ft) Profile
414 Res LP 2 cfs
396 Res LP 2 cfs
395
394
363 Res LP 2 cfs
356 Res LP 2 cfs
348.4 Res LP 2 cfs
348
339.216* ResLP2cfs
330.033* ResLP2cfs
320.85 Res LP 2 cfs
311.114* ResLP 2 cfs
301.378* ResLP2cfs
291.642* ResLP 2cfs
281.906* Res LP 2 cfs
274.17 Res LP 2 cfs
272.17 Res LP 2 cfs
272.15 Res LP 2 cfs
244.1 Res LP 2 cfs
242.1 Res LP 2 cfs
240 Res LP 2 cfs
215 Res LP 2 cfs
95 Res LP 2 cfs

414 Juv LP 1 cfs
396 Juv LP 1 cfs

395

394
363 Juv LP 1 cfs
356 Juv LP 1 cfs
348.4 Juv LP 1 cfs

348
339.216* Juv LP 1cfs
330.033* JuvLP1cfs
320.85 Juv LP 1 cfs
311.114* JuvLP 1cfs
301.378* Juv LP1cfs
291.642* Juv LP 1cfs
281.906* Juv LP 1cfs
274.17 Juv LP 1 cfs
272.17 Juv LP 1 cfs
272.15 Juv LP 1 cfs
244.1 Juv LP 1 cfs
242.1 Juv LP 1 cfs
240 Juv LP 1 cfs
215 Juv LP 1 cfs
95 Juv LP 1 cfs

Attachment 3
HEC-RAS Model Tables and Water Surface Profiles

QTotal W.S.Elev Max Chl Dpth Vel Chnl

(cfs) (ft)
2
2
Lat Struct
Lat Struct
1.99
1.99
1.99
Lat Struct
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99

N NNDNDNNDN

1
1
Lat Struct
Lat Struct
1
1
1
Lat Struct

P R R R RPRRPRRRPRRRERRRRRR

37.36
37.36

37.35
37.06
36.98

36.91
36.82
36.72
36.62
36.51
36.38
36.22

36
35.68
34.97
34.97
34.78
32.63
32.61
31.08

37.27
37.27

37.27
36.84
36.73

36.66
36.57
36.47
36.37
36.27
36.16
36.03
35.86
35.62
34.77
34.77
34.65
32.56
32.55

31

2.5
2.77

0.34
0.36
0.67

0.7
0.71
0.71
0.71

0.7
0.67
0.61

0.5
0.17
0.39
0.57
0.38
1.29
0.24
0.41

2.41
2.68

0.26
0.14
0.42

0.45
0.46
0.46
0.46
0.46
0.45
0.42
0.35
0.11
0.19
0.37
0.25
1.22
0.18
0.33

0.1
0.05

0.99
0.94
0.51

0.5

0.5
0.51
0.52
0.54
0.57
0.64

0.8
2.35
0.29
0.19
3.37
0.14
0.98
0.83

0.06
0.03

0.66
1.17
0.41

0.39
0.39

0.4

0.4
0.41
0.42
0.47
0.57
1.86
0.33
0.14
2.71
0.08
0.77
0.63

Mann Comp Froude # Chl

0.01
0.01

0.3
0.28
0.11

0.11
0.11
0.11
0.11
0.11
0.12
0.14

0.2
1.01
0.08
0.04
1.01
0.03
0.44
0.32

0.01

0.23
0.54
0.11

0.1
0.1
0.1
0.1
0.11
0.11
0.13
0.17

0.15
0.04

0.02
0.42
0.3
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Attachment 3
HEC-RAS Model Tables and Water Surface Profiles

Adult anadromous salmonid high fish passage flow: 94.5 cfs

Rohner 12th Street (E)
407 Legend
WS Adult HP 945 cf
,,,,, T
Crit Adut HP 94.5 cf
28 Ground
36
e i
c
S
©
>
2 i
w
0
2
30 T T T T T T T T T T T T T T T 1
50 100 150 200 250 300 350 400 450
Main Channel Distance (ff)
Resident salmonid high fish passage flow: 39.2 cfs
Rohner 12th Street (E)
407 Legend
WS Resident HP 39.2
,,,,, pinthibase
Crit Resident HP 39.2
28] Ground
26
e i
s
©
>
2 i
w
2
2
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Main Channel Distance (ff)
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Attachment 3
HEC-RAS Model Tables and Water Surface Profiles

Juvenile high fish passage flow: 21.5 cfs

Rohner 12th Street (E)
40i Legend
WS JwHP 215cfs
“Crit IwHP215dfs

284 Ground
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50 100 150 200 250 300 350 400 450
Main Channel Distance (ft)
Adult anadromous salmonid low passage flow: 3 cfs
Rohner 12th Street (E)
AOi Legend
WS Adult LP 3 cfs
" Crit AdutLP 3cfs

28] Ground
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Attachment 3
HEC-RAS Model Tables and Water Surface Profiles

Resident salmonid low fish passage flow: 2 cfs

Rohner 12th Street (E)
407 Legend
WS ResLP2cfs
T
Crit Res LP 2cfs
284 Ground
364
e i
c
S
5
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Juvenile salmonid low fish passage flow: 1 cfs
Rohner 12th Street (E)
407 Legend
WS JwlP1lcfs
o T
Crit JwlLP 1cfs
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Attachment 4

Leaping and Swimming Calculations

Leaping abilities for juvenile, adult resident, and adult anadromous salmonids based on CDFG (2002) leap speeds.

LEAP ANGLE (Degrees)

= Leap 65 70 75 80 85

Length Speed Leap Leap Leap Leap Leap Leap Leap Leap Range| Leap Leap
Salmonid Lifestage (inches) (ft/s) Height (ft) Range (ft)| Height (ft) Range (ft) |Height (ft) Range (ft) |Height (ft) (ft) Height (ft) Range (ft)
Juvenile 2.0 4.0 0.36 0.26 0.38 0.22 0.39 0.17 0.41 0.11 0.41 0.06
Adult Resident 8.0 6.0 1.06 0.71 1.12 0.59 1.17 0.45 1.20 0.31 1.22 0.16
Adult Anadromous 20.0 15.0 4.38 3.38 4.65 2.82 4.87 2.18 5.03 1.48 5.13 0.75

Leaping calculations based on methods outlined in FishXing user manual (FishXing, 2012).

Note:

Leap height and range are measured assuming leap begins when tail leaves water.

Leap height is at top of trajectory
Leap range is at top of trajectory

EXISTING FISH PASSAGE CONDITIONS FOR ROHNER CREEK AT THE 12TH STREET AND MAIN STREET STREAM CROSSINGS
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Attachment 4
Leaping and Swimming Calculations

83 overrand cumurative

From Flow in Water speed Overland Time to Cover  Cumulative
Tailwater Baffled Water Velocity Prolonged speed Burst Dist Prolonged Time to Cover
Pool (ft)  Section (cfs) Depth (ft) (ft/s) (ft/sec) (ft/sec) (s) Dist Burst (s) Swim Mode Barrier Type
Adult Anadromous High Pass Flow - 94.5 cfs Prolonged Swim Speed = 6 ft/s - Exhausted After 30 Minutes
Minimum Water Depth = 0.8 ft Maximum Swim Speed = 10 ft/sec - Exhausted After 5 seconds
123 34 2.1 2.8 3.2 7.2 30.2 0.0 Prolonged None
116 34 2.2 2.6 3.4 7.4 28.0 0.0 Prolonged
108 34 2.5 2.3 3.7 7.7 25.8 0.0 Prolonged
99 32 2.5 2.3 3.7 7.7 23.3 0.0 Prolonged
90 27 2.4 2.0 4.0 8.0 20.8 0.0 Prolonged
81 23 2.3 1.8 4.2 8.2 18.5 0.0 Prolonged
71 20 2.2 1.7 4.4 8.4 16.2 0.0 Prolonged
61 18 2.2 1.6 4.4 8.4 14.0 0.0 Prolonged
52 17 2.1 1.6 4.4 8.4 11.8 0.0 Prolonged
42 17 19 1.8 4.2 8.2 9.5 0.0 Prolonged
34 17 1.4 2.4 3.6 7.6 7.7 0.0 Prolonged
32 17 0.9 3.9 2.1 6.1 7.2 0.0 Prolonged
32 17 2.0 0.4 5.7 9.7 7.1 0.0 Prolonged
23 17 2.0 0.4 5.7 9.7 5.5 0.0 Prolonged
13 17 2.1 0.4 5.7 9.7 3.8 0.0 Prolonged
4 17 2.1 0.3 5.7 9.7 2.2 0.0 Prolonged
95 1.7 4.9 1.2 5.2 1.8 0.0 Prolonged
Tailwater Pool Leaping
Prolonged swim time (min) 0.50
Burst swim time (sec) 0
Resident High Pass Flow - 39.2 cfs Prolonged Swim Speed = 4 ft/s - Exhausted After 30 Minutes
Minimum Water Depth = 0.5 ft Maximum Swim Speed = 5 ft/sec - Exhausted After 5 seconds
123 17 1.6 1.8 2.2 3.2 48.9 0.043 Prolonged
116 17 1.8 1.6 24 3.4 45.7 0.043 Prolonged
108 17 2.1 1.4 2.6 3.6 42.5 0.043 Prolonged
99 17 2.1 1.4 2.6 3.6 39.0 0.043 Prolonged
90 16 2.1 1.4 2.7 3.7 35.5 0.043 Prolonged
81 15 2.1 13 2.7 3.7 32.0 0.043 Prolonged
71 15 2.1 1.3 2.7 3.7 28.4 0.043 Prolonged
61 14 2.0 1.3 2.7 3.7 24.7 0.043 Prolonged
52 14 1.9 1.4 2.6 3.6 21.1 0.043 Prolonged
42 14 1.7 1.6 2.4 34 17.3 0.043 Prolonged
34 14 1.3 2.2 1.8 2.8 14.0 0.043 Prolonged
32 14 0.6 4.5 -0.5 0.5 12.9 0.043 Burst
32 14 1.5 0.4 3.6 4.6 129 0.0 Prolonged
23 14 1.5 0.4 3.6 4.6 10.3 0.0 Prolonged
13 14 1.6 0.4 3.6 4.6 7.7 0.0 Prolonged
4 14 1.7 0.3 3.7 4.7 5.1 0.0 Prolonged
2 39 1.5 3.5 0.5 1.5 4.6 0.0 Prolonged
Tailwater Pool Leaping Leap
Prolonged swim time (min) 0.81
Burst swim time (sec) 0.043
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Attachment 4
Leaping and Swimming Calculations

83 overrand cumurative

From Flow in Water speed Overland Time to Cover  Cumulative
Tailwater Baffled Water Velocity Prolonged speed Burst Dist Prolonged Time to Cover
Pool (ft)  Section (cfs) Depth (ft) (ft/s) (ft/sec) (ft/sec) (s) Dist Burst (s) Swim Mode Barrier Type
Juvenile High Pass Flow - 21.5 cfs Prolonged Swim Speed = 1.5 ft/s - Exhausted After 30 Minutes
Minimum Water Depth = 0.3 ft Maximum Swim Speed = 3 ft/sec - Exhausted After 5 seconds
121 11 13 1.5 0.0 1.5
114 11 15 1.3 0.2 1.7
106 11 1.8 1.1 0.5 2.0
97 11 1.8 11 0.5 2.0
88 11 1.8 1.1 0.4 1.9
79 11 1.8 1.1 0.4 1.9
69 11 1.8 1.1 0.4 1.9
59 11 1.8 11 0.4 1.9
50 11 1.7 1.2 0.3 1.8
40 11 1.5 1.4 0.1 1.6
32 11 1.2 1.9 -0.4 1.1
30 11 0.5 4.1 -2.6 -1.1 26.9 Not Possible Burst Velocity
30 11 1.3 0.4 1.1 2.6 26.9 0.0 Prolonged
21 11 13 0.4 1.1 2.6 18.4 0.0 Prolonged
11 11 14 0.4 11 2.6 10.0 0.0 Prolonged
2 11 1.5 0.3 1.2 2.7 1.6 0.0 Prolonged
Tailwater Pool Leaping Leap
Prolonged swim time (min) 0.45
Burst swim time (sec) 0
Adult Anadromous Low Pass Flow - 3 cfs Prolonged Swim Speed = 6 ft/s - Exhausted After 30 Minutes
Minimum Water Depth = 0.8 ft Maximum Swim Speed = 10 ft/sec - Exhausted After 5 seconds
123 3 0.4 1.1 4.9 8.9 23.3 0.0 Prolonged Depth
116 3 0.5 0.9 5.1 9.1 21.9 0.0 Prolonged Depth
108 3 0.9 0.6 5.4 9.4 204 0.0 Prolonged
99 3 0.9 0.6 5.4 9.4 18.7 0.0 Prolonged
90 3 0.9 0.6 5.4 9.4 17.0 0.0 Prolonged
81 3 0.9 0.6 5.4 9.4 15.3 0.0 Prolonged
71 3 0.9 0.6 5.4 9.4 13.5 0.0 Prolonged
61 3 0.9 0.6 5.4 9.4 11.7 0.0 Prolonged
52 3 0.8 0.7 53 9.3 9.9 0.0 Prolonged
42 3 0.8 0.8 5.2 9.2 8.0 0.0 Prolonged Depth
34 3 0.6 1.0 5.0 9.0 6.6 0.0 Prolonged Depth
32 3 0.2 2.7 3.3 7.3 6.2 0.0 Prolonged Depth
32 3 0.6 0.3 5.7 9.7 6.2 0.0 Prolonged Depth
23 3 0.6 0.3 5.8 9.8 4.5 0.0 Prolonged Depth
13 3 0.7 0.2 5.8 9.8 2.9 0.0 Prolonged Depth
4 3 0.7 0.1 5.9 9.9 13 0.0 Prolonged Depth
2 3 0.5 3.8 2.2 6.2 0.9 0.0 Prolonged Depth
Tailwater Pool Leaping
Prolonged swim time (min) 0.39
Burst swim time (sec) 0
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Attachment 4
Leaping and Swimming Calculations

83 overrand cumurative

From Flow in Water speed Overland Time to Cover  Cumulative
Tailwater Baffled Water Velocity Prolonged speed Burst Dist Prolonged Time to Cover
Pool (ft)  Section (cfs) Depth (ft) (ft/s) (ft/sec) (ft/sec) (s) Dist Burst (s) Swim Mode Barrier Type
Resident Low Pass Flow - 2 cfs Prolonged Swim Speed = 4 ft/s - Exhausted After 30 Minutes
Minimum Water Depth = 0.5 ft Maximum Swim Speed = 5 ft/sec - Exhausted After 5 seconds
123 2 0.3 1.0 3.0 4.0 38.2 0.0 Prolonged Depth
116 2 0.4 0.9 3.1 4.1 35.9 0.0 Prolonged Depth
108 2 0.7 0.5 3.5 4.5 33.4 0.0 Prolonged
99 2 0.7 0.5 3.5 4.5 30.7 0.0 Prolonged
90 2 0.7 0.5 3.5 4.5 28.1 0.0 Prolonged
81 2 0.7 0.5 3.5 4.5 25.5 0.0 Prolonged
71 2 0.7 0.5 3.5 4.5 22.7 0.0 Prolonged
61 2 0.7 0.5 3.5 4.5 19.9 0.0 Prolonged
52 2 0.7 0.6 34 4.4 17.1 0.0 Prolonged
42 2 0.6 0.6 3.4 4.4 14.3 0.0 Prolonged
34 2 0.5 0.8 3.2 4.2 12.0 0.0 Prolonged Depth
32 2 0.2 2.4 1.6 2.6 11.3 0.0 Prolonged Depth
32 2 0.4 0.3 3.7 4.7 11.3 0.0 Prolonged Depth
23 2 0.5 0.2 3.8 4.8 8.8 0.0 Prolonged Depth
13 2 0.5 0.2 3.8 4.8 6.3 0.0 Prolonged
4 2 0.6 0.1 3.9 4.9 3.8 0.0 Prolonged
2 2 0.4 3.4 0.6 1.6 3.3 0.0 Prolonged Depth
Outlet Apron Leaping Leap
Prolonged swim time (min) 0.64
Burst swim time (min) 0
Juvenile Low Pass Flow - 1 cfs Prolonged Swim Speed = 1.5 ft/s - Exhausted After 30 Minutes
Minimum Water Depth = 0.3 ft Maximum Swim Speed = 3 ft/sec - Exhausted After 5 seconds
121 1 0.3 0.7 0.8 2.3 125.5 0.02 Prolonged Depth
114 1 0.1 1.2 0.3 1.8 117.2 0.02 Prolonged Depth
106 1 0.4 0.4 11 2.6 94.2 0.02 Prolonged
97 1 0.5 0.4 1.1 2.6 85.7 0.02 Prolonged
88 1 0.5 0.4 1.1 2.6 77.5 0.02 Prolonged
79 1 0.5 0.4 1.1 2.6 69.2 0.02 Prolonged
69 1 0.5 0.4 11 2.6 60.3 0.02 Prolonged
59 1 0.5 0.4 11 2.6 51.5 0.02 Prolonged
50 1 0.5 0.4 1.1 2.6 42.6 0.02 Prolonged
40 1 0.4 0.5 1.0 2.5 33.5 0.02 Prolonged
32 1 0.4 0.6 0.9 2.4 26.0 0.02 Prolonged
30 1 0.1 1.9 -0.4 1.1 23.9 0.02 Burst Depth
30 1 0.2 0.3 1.2 2.7 23.9 0.0 Prolonged Depth
21 1 0.3 0.2 1.3 2.8 15.9 0.0 Prolonged Depth
11 1 0.3 0.2 13 2.8 8.5 0.0 Prolonged
2 1 0.4 0.1 1.4 2.9 1.4 0.0 Prolonged
Tailwater Pool Leaping Leap
Prolonged swim time (min) 2.09
Burst swim time (sec) 0.02
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Attachment 5
HY-8 Hydraulic Capacity Results

HY-8 Culvert Analysis Report

Project Date: Thursday, February 21, 2013

Project Units: U.S. Customary Units
Outlet Control Option: Profiles
Exit Loss Option: Standard Method

Crossing Notes: Rhoner Creek at 12th Street (With Baffles and Sills)

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 680 cfs
Design Flow: 1300 cfs
Maximum Flow: 1300 cfs
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 1 - Summary of Culvert Flows at Crossing: Rhoner Creek at 12th Street

Headyvater _ Total _Left Culvert Middle Culvert Right Culvert _ Roadway lterations

Elevation (ft) |Discharge (cfs) | Discharge (cfs) [ Discharge (cfs) | Discharge (cfs) [ Discharge (cfs)
42.50 680.00 170.00 318.15 191.82 0.00 6
42.78 742.00 189.09 341.17 211.74 0.00 3
43.06 804.00 207.83 364.83 231.33 0.00 3
43.35 866.00 226.13 389.39 250.56 0.00 3
43.66 928.00 245.22 412.11 270.72 0.00 5
44.05 990.00 267.91 427.28 294.83 0.00 3
44.46 1052.00 290.30 443.00 318.71 0.00 3
44.92 1114.00 313.06 457.81 343.14 0.00 3
45.39 1176.00 335.24 473.77 367.00 0.00 3
45.88 1238.00 356.93 490.67 390.41 0.00 3
46.41 1300.00 378.58 507.64 413.81 0.00 3
47.20 1402.97 408.69 547.88 446.40 0.00 Overtopping
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Attachment 5
HY-8 Hydraulic Capacity Results

Rating Curve Plot for Crossing: Rhoner Creek at 12th Street

Total Rating Curve

Crossing: Rhoner Creek at 12th Street
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Attachment 5
HY-8 Hydraulic Capacity Results

Crossing Front View (Roadway Profile): Rhoner Creek at 12th Street

Crossing Front View

(Not to scale)
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 2 - Culvert Summary Table: Left Culvert

pischarge | Disharge | Bovation | Comvol | convor | Flow | Nomal | crieal | outet | Tavater | o | Velogy
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (ft/s) (ft/s)
680.00 170.00 42.50 3.494 1.225 1-S2n 1117 2.078 1.307 5.916 13.003 5.758
742.00 189.09 42.78 3.776 1.531 5-S2n 1.199 2.231 1.417 6.203 13.348 5.896
804.00 207.83 43.06 4.059 1.842 5-S2n 1.279 2.376 1.521 6.477 13.663 6.024
866.00 226.13 43.35 4.345 2.157 5-S2n 1.349 2514 1.622 6.739 13.939 6.145
928.00 245.22 43.66 4.657 2.922 5-S2n 1.422 2.653 1.726 6.992 14.203 6.259
990.00 267.91 44.05 5.049 3.263 5-S2n 1.508 2.814 1.847 7.239 14.504 6.362
1052.00 290.30 44.46 5.464 3.620 5-S2n 1.594 2.969 1.964 7.555 14.785 6.362
1114.00 313.06 44.92 5.915 4.004 5-S2n 1.673 3.122 2.081 7.895 15.047 6.299
1176.00 335.24 45.39 6.388 4.398 5-S2n 1.751 3.268 2.193 8.111 15.286 6.370
1238.00 356.93 45.88 6.883 4.804 5-S2n 1.827 3.408 2.301 8.319 15.514 6.439
1300.00 378.58 46.41 7.410 5.206 5-S2n 1.903 3.500 2.407 8.519 15.729 6.505

Straight Culvert
Inlet Elevation (invert): 39.00 ft, ~ Outlet Elevation (invert): 37.50 ft

Culvert Length: 76.36 ft,  Culvert Slope: 0.0196
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Attachment 5
HY-8 Hydraulic Capacity Results

Culvert Performance Curve Plot: Left Culvert

Performance Curve
Cubvert: Left Culbvert
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Attachment 5
HY-8 Hydraulic Capacity Results

Water Surface Profile Plot for Culvert: Left Culvert

Crossing - Rhoner Creek at 12th Street, Design Discharge - 1300.0 cfs
Culvert - Left Culvert, Culvert Discharge - 378.6 cfs
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Site Data - Left Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 272.17 ft
Inlet Elevation: 39.00 ft
Outlet Station: 348.52 ft
Outlet Elevation: 37.50 ft
Number of Barrels: 1

Culvert Data Summary - Left Culvert
Barrel Shape: Concrete Box
Barrel Span: 10.00 ft
Barrel Rise: 3.50 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0130
Culvert Type: Straight
Inlet Configuration: Square Edge (90 & 15° flare) Wingwall
Inlet Depression: NONE
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 3 - Culvert Summary Table: Middle Culvert

pischarge | Disharge | Bovation | Comvol | convor | Flow | Nomal | crieal | outet | Tavater | o | Velogy
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (ft/s) (ft/s)
680.00 318.15 42.50 5.300 5.995 2-M2c 6.000 3.156 3.156 5.916 10.081 5.758
742.00 341.17 42.78 5.559 6.276 7-M2c 6.000 3.306 3.306 6.203 10.318 5.896
804.00 364.83 43.06 5.823 6.558 7-M2c 6.000 3.458 3.458 6.477 10.552 6.024
866.00 389.39 43.35 6.098 6.845 7-M2c 6.000 3.611 3.611 6.739 10.783 6.145
928.00 412.11 43.66 6.353 7.157 7-M2t 6.000 3.750 3.862 6.992 10.672 6.259
990.00 427.28 44.05 6.525 7.549 7-M2t 6.000 3.842 4.109 7.239 10.400 6.362
1052.00 443.00 44.46 6.705 7.964 7-M2t 6.000 3.935 4.425 7.555 10.012 6.362
1114.00 457.81 44.92 6.877 8.416 7-M2t 6.000 4.023 4.765 7.895 9.608 6.299
1176.00 473.77 45.39 7.063 8.888 7-M2t 6.000 4.116 4.981 8.111 9.511 6.370
1238.00 490.67 45.88 7.264 9.383 7-M2t 6.000 4.213 5.189 8.319 9.456 6.439
1300.00 507.64 46.41 7.469 9.910 7-M2t 6.000 4.309 5.389 8.519 9.421 6.505

Straight Culvert
Inlet Elevation (invert): 36.50 ft, ~ Outlet Elevation (invert): 35.50 ft

Culvert Length: 76.36 ft,  Culvert Slope: 0.0131
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Attachment 5
HY-8 Hydraulic Capacity Results

Culvert Performance Curve Plot: Middle Culvert

Performance Curve
Cubvert: Middle Cubvert
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Attachment 5
HY-8 Hydraulic Capacity Results

Water Surface Profile Plot for Culvert: Middle Culvert

Crossing - Rhoner Creek at 12th Street, Design Discharge - 1300.0 cfs
Culvert - Middle Culvert, Culvert Discharge - 507.6 cfs
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Site Data - Middle Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 272.17 ft
Inlet Elevation: 36.50 ft
Outlet Station: 348.52 ft
Outlet Elevation: 35.50 ft
Number of Barrels: 1

Culvert Data Summary - Middle Culvert
Barrel Shape: Concrete Box
Barrel Span: 10.00 ft
Barrel Rise: 6.00 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0599
Culvert Type: Straight
Inlet Configuration: Square Edge (90 & 15° flare) Wingwall
Inlet Depression: NONE
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 4 - Culvert Summary Table: Right Culvert

pischarge | Disharge | Bovation | Comvol | convor | Flow | Nomal | crieal | outet | Tavater | o | Velogy
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (ft/s) (ft/s)
680.00 191.82 42.50 3.794 1.743 1-S2n 1.301 2.252 1.516 5.916 12.655 5.758
742.00 211.74 42.78 4.076 2.047 5-S2n 1.392 2.406 1.633 6.203 12.968 5.896
804.00 231.33 43.06 4.359 2.356 5-S2n 1.473 2.552 1.744 6.477 13.263 6.024
866.00 250.56 43.35 4.645 2.669 5-S2n 1.552 2.692 1.852 6.739 13.527 6.145
928.00 270.72 43.66 4.957 3.009 5-S2n 1.635 2.834 1.964 6.992 13.783 6.259
990.00 294.83 44.05 5.350 3.830 5-S2n 1.734 3.000 2.094 7.239 14.080 6.362
1052.00 318.71 44.46 5.763 4.185 5-S2n 1.825 3.160 2.221 7.555 14.348 6.362
1114.00 343.14 44.92 6.216 4.568 5-S2n 1.918 3.319 2.349 7.895 14.607 6.299
1176.00 367.00 45.39 6.688 4.962 5-S2n 2.008 3.471 2471 8.111 14.854 6.370
1238.00 390.41 45.88 7.183 5.368 5-S2n 2.096 3.617 2.590 8.319 15.073 6.439
1300.00 413.81 46.41 7.710 5.792 5-S2n 2.179 3.761 2.706 8.519 15.292 6.505

Straight Culvert
Inlet Elevation (invert): 38.70 ft,  Outlet Elevation (invert): 37.50 ft

Culvert Length: 76.36 ft,  Culvert Slope: 0.0157
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Attachment 5
HY-8 Hydraulic Capacity Results

Culvert Performance Curve Plot: Right Culvert

Performance Curve
Culvert: Right Culvert

Inlet Control Elev Cutlet Control Elev

AT -

J-'_\-\.46_

E=S
[
]

o
e
]

EES
[ %]
|

Headwater Elevation (ft

Foch
R N N T T O T T T N T B

700 800 900 1000 1100 1200 1300 1400
Total Discharge (cfs)

EXISTING FISH PASSAGE CONDITIONS FOR ROHNER CREEK AT THE 12TH STREET AND MAIN STREET STREAM CROSSINGS
12



Attachment 5
HY-8 Hydraulic Capacity Results

Water Surface Profile Plot for Culvert: Right Culvert

Crossing - Rhoner Creek at 12th Street, Design Discharge - 1300.0 cfs
Culvert - Right Culvert, Culvert Discharge - 413.8 cfs
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Site Data - Right Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 272.17 ft
Inlet Elevation: 38.70 ft
Outlet Station: 348.52 ft
Outlet Elevation: 37.50 ft
Number of Barrels: 1

Culvert Data Summary - Right Culvert
Barrel Shape: Concrete Box
Barrel Span: 10.00 ft
Barrel Rise: 3.80 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0130
Culvert Type: Straight
Inlet Configuration: Square Edge (90 & 15° flare) Wingwall
Inlet Depression: NONE

EXISTING FISH PASSAGE CONDITIONS FOR ROHNER CREEK AT THE 12TH STREET AND MAIN STREET STREAM CROSSINGS
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 5 - Downstream Channel Rating Curve (Crossing: Rhoner Creek at 12th Street)

Flow (cfs) Wa':;re\?lzfrt;ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
680.00 38.29 5.92 5.76 3.51 0.48
742.00 38.57 6.20 5.90 3.68 0.49
804.00 38.85 6.48 6.02 3.84 0.49
866.00 39.11 6.74 6.14 3.99 0.49
928.00 39.36 6.99 6.26 4.14 0.49
990.00 39.61 7.24 6.36 4.29 0.49
1052.00 39.92 7.55 6.36 4.48 0.49
1114.00 40.26 7.89 6.30 4.68 0.50
1176.00 40.48 8.11 6.37 4.81 0.50
1238.00 40.69 8.32 6.44 4.93 0.50
1300.00 40.89 8.52 6.51 5.05 0.50

Tailwater Channel Data - Rhoner Creek at 12th Street
Tailwater Channel Option: Irregular Channel
Channel Slope: 0.0095
User Defined Channel Cross-Section:
Coord No. Station (ft) Elevation (ft) Manning's n

1 0.00 46.01 0.0600
2 14.15 39.47 0.0600
3 19.78 36.19 0.0600
4 20.30 34.81 0.0600
5 22.49 34.48 0.0600
6 23.66 32.60 0.0600
7 25.85 32.37 0.0600
8 36.79 32.52 0.0600
9 39.07 33.06 0.0600
10 40.72 35.23 0.0600
11 43.98 39.74 0.0600
12 47.79 40.26 0.0600
13 52.43 42.05 0.0600
14 60.00 46.01 0.0000
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Attachment 5
HY-8 Hydraulic Capacity Results

Tailwater Rating Curve Plot for Crossing: Rhoner Creek at 12th Street

Downstream Channel Rating Curve
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Attachment 5
HY-8 Hydraulic Capacity Results

HY-8 Culvert Analysis Report

Project Date: Thursday, February 21, 2013

Project Units: U.S. Customary Units
Outlet Control Option: Profiles
Exit Loss Option: Standard Method

Crossing Notes: Rhoner Creek at 12th Street (No Baffles and No Sills)

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 995 cfs
Design Flow: 1300 cfs
Maximum Flow: 1300 cfs
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 1 - Summary of Culvert Flows at Crossing: Rhoner Creek at 12th Street

Headyvater _ Total _Left Culvert Middle Culvert Right Culvert _ Roadway lterations

Elevation (ft) |Discharge (cfs) | Discharge (cfs) [ Discharge (cfs) | Discharge (cfs) [ Discharge (cfs)
42.50 995.00 307.20 380.59 307.20 0.00 5
42.61 1025.50 317.42 390.64 317.42 0.00 3
42.72 1056.00 327.66 400.65 327.66 0.00 3
42.83 1086.50 337.88 410.46 337.88 0.00 3
42.95 1117.00 348.30 420.31 348.30 0.00 4
43.06 1147.50 358.69 429.93 358.69 0.00 4
43.17 1178.00 369.11 439.49 369.11 0.00 4
43.28 1208.50 379.68 449.05 379.68 0.00 5
43.38 1239.00 390.22 458.43 390.22 0.00 5
43.49 1269.50 400.82 467.72 400.82 0.00 5
43.60 1300.00 411.79 476.72 411.79 0.00 4
48.20 2374.62 790.07 794.49 790.07 0.00 Overtopping

EXISTING FISH PASSAGE CONDITIONS FOR ROHNER CREEK AT THE 12TH STREET AND MAIN STREET STREAM CROSSINGS
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Attachment 5
HY-8 Hydraulic Capacity Results

Rating Curve Plot for Crossing: Rhoner Creek at 12th Street
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Attachment 5
HY-8 Hydraulic Capacity Results

Crossing Front View (Roadway Profile): Rhoner Creek at 12th Street

Crossing Front View
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 2 - Culvert Summary Table: Left Culvert

pischarge | Disharge | Bovation | Comvol | convor | Flow | Nomal | crieal | outet | Tavater | o | Velogy
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (ft/s) (ft/s)
995.00 307.20 42.50 5.255 5.999 9-A2¢c -1.000 3.083 3.083 7.258 9.964 6.370
1025.50 317.42 42.61 5.371 6.112 9-A2¢c -1.000 3.151 3.151 7.383 10.073 6.410
1056.00 327.66 42.72 5.486 6.224 9-A2c -1.000 3.219 3.219 7.579 10.180 6.356
1086.50 337.88 42.83 5.600 6.334 9-A2c -1.000 3.285 3.285 7.753 10.285 6.320
1117.00 348.30 42.95 5.717 6.446 9-A2¢c -1.000 3.352 3.352 7.905 10.390 6.303
1147.50 358.69 43.06 5.833 6.556 9-A2¢c -1.000 3.419 3.419 8.013 10.492 6.338
1178.00 369.11 43.17 5.949 6.665 9-A2c -1.000 3.485 3.485 8.118 10.593 6.372
1208.50 379.68 43.28 6.067 6.775 9-A2c -1.000 3.551 3.551 8.221 10.693 6.406
1239.00 390.22 43.38 6.185 6.884 9-A2¢c -1.000 3.616 3.616 8.322 10.791 6.440
1269.50 400.82 43.49 6.305 6.992 9-A2¢c -1.000 3.681 3.681 8.421 10.888 6.473
1300.00 411.79 43.60 6.428 7.098 9-A2c -1.000 3.748 3.748 8.519 10.986 6.505

Straight Culvert
Inlet Elevation (invert): 36.50 ft, ~ Outlet Elevation (invert): 37.50 ft

Culvert Length: 76.36 ft,  Culvert Slope: -0.0131
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Attachment 5
HY-8 Hydraulic Capacity Results

Culvert Performance Curve Plot: Left Culvert

Performance Curve
Cubvert: Left Culbvert
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Attachment 5
HY-8 Hydraulic Capacity Results

Water Surface Profile Plot for Culvert: Left Culvert

Crossing - Rhoner Creek at 12th Street, Design Discharge - 1300.0 cfs
Culvert - Left Culvert, Culvert Discharge - 411 8 cfs
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Site Data - Left Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 272.17 ft
Inlet Elevation: 36.50 ft
Outlet Station: 348.52 ft
Outlet Elevation: 37.50 ft
Number of Barrels: 1

Culvert Data Summary - Left Culvert
Barrel Shape: Concrete Box
Barrel Span: 10.00 ft
Barrel Rise: 6.00 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0130
Culvert Type: Straight
Inlet Configuration: Square Edge (90 & 15° flare) Wingwall
Inlet Depression: NONE
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 3 - Culvert Summary Table: Middle Culvert

pischarge | Disharge | Bovation | Comvol | convor | Flow | Nomal | crieal | outet | Tavater | o | Velogy
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (ft/s) (ft/s)
995.00 380.59 42.50 5.999 4.167 1-S2n 2.192 3.556 2.641 7.258 14.412 6.370
1025.50 390.64 42.61 6.112 4.347 5-S2n 2.230 3.619 2.693 7.383 14.506 6.410
1056.00 400.65 42.72 6.224 4.600 5-S2n 2.268 3.680 2.744 7.579 14.600 6.356
1086.50 410.46 42.83 6.335 4.831 5-S2n 2.305 3.740 2.794 7.753 14.692 6.320
1117.00 420.31 42.95 6.446 5.042 5-S2n 2.342 3.800 2.844 7.905 14.779 6.303
1147.50 429.93 43.06 6.556 5.208 5-S2n 2.379 3.858 2.893 8.013 14.861 6.338
1178.00 439.49 43.17 6.665 5.373 5-S2n 2.415 3.915 2.941 8.118 14.943 6.372
1208.50 449.05 43.28 6.775 5.537 5-S2n 2.451 3.971 2.989 8.221 15.024 6.406
1239.00 458.43 43.38 6.884 5.699 5-S2n 2.486 4.026 3.035 8.322 15.104 6.440
1269.50 467.72 43.49 6.992 5.860 5-S2n 2.522 4.080 3.081 8.421 15.183 6.473
1300.00 476.72 43.60 7.098 6.018 5-S2n 2.556 4.133 3.125 8.519 15.254 6.505

Straight Culvert
Inlet Elevation (invert): 36.50 ft, ~ Outlet Elevation (invert): 35.50 ft

Culvert Length: 76.36 ft,  Culvert Slope: 0.0131
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Attachment 5
HY-8 Hydraulic Capacity Results

Culvert Performance Curve Plot: Middle Culvert

Performance Curve
Cubvert: Middle Cubvert
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Attachment 5
HY-8 Hydraulic Capacity Results

Water Surface Profile Plot for Culvert: Middle Culvert

Crossing - Rhoner Creek at 12th Street, Design Discharge - 1300.0 cfs
Culvert - Middle Culvert, Culvert Discharge - 476.7 cfs
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Site Data - Middle Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 272.17 ft
Inlet Elevation: 36.50 ft
Outlet Station: 348.52 ft
Outlet Elevation: 35.50 ft
Number of Barrels: 1

Culvert Data Summary - Middle Culvert
Barrel Shape: Concrete Box
Barrel Span: 10.00 ft
Barrel Rise: 6.00 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0130
Culvert Type: Straight
Inlet Configuration: Square Edge (90 & 15° flare) Wingwall
Inlet Depression: NONE
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 4 - Culvert Summary Table: Right Culvert

pischarge | Disharge | Bovation | Comvol | convor | Flow | Nomal | crieal | outet | Tavater | o | Velogy
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (ft/s) (ft/s)
995.00 307.20 42.50 5.255 5.999 9-A2¢c -1.000 3.083 3.083 7.258 9.964 6.370
1025.50 317.42 42.61 5.371 6.112 9-A2¢c -1.000 3.151 3.151 7.383 10.073 6.410
1056.00 327.66 42.72 5.486 6.224 9-A2c -1.000 3.219 3.219 7.579 10.180 6.356
1086.50 337.88 42.83 5.600 6.334 9-A2c -1.000 3.285 3.285 7.753 10.285 6.320
1117.00 348.30 42.95 5.717 6.446 9-A2¢c -1.000 3.352 3.352 7.905 10.390 6.303
1147.50 358.69 43.06 5.833 6.556 9-A2¢c -1.000 3.419 3.419 8.013 10.492 6.338
1178.00 369.11 43.17 5.949 6.665 9-A2c -1.000 3.485 3.485 8.118 10.593 6.372
1208.50 379.68 43.28 6.067 6.775 9-A2c -1.000 3.551 3.551 8.221 10.693 6.406
1239.00 390.22 43.38 6.185 6.884 9-A2¢c -1.000 3.616 3.616 8.322 10.791 6.440
1269.50 400.82 43.49 6.305 6.992 9-A2¢c -1.000 3.681 3.681 8.421 10.888 6.473
1300.00 411.79 43.60 6.428 7.098 9-A2c -1.000 3.748 3.748 8.519 10.986 6.505

Straight Culvert
Inlet Elevation (invert): 36.50 ft, ~ Outlet Elevation (invert): 37.50 ft

Culvert Length: 76.36 ft,  Culvert Slope: -0.0131
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Attachment 5
HY-8 Hydraulic Capacity Results

Culvert Performance Curve Plot: Right Culvert

Performance Curve
Culvert: Right Culvert
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Attachment 5
HY-8 Hydraulic Capacity Results

Water Surface Profile Plot for Culvert: Right Culvert

Crossing - Rhoner Creek at 12th Street, Design Discharge - 1300.0 cfs
Culvert - Right Culvert, Culvert Discharge - 411.8 cfs
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Site Data - Right Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 272.17 ft
Inlet Elevation: 36.50 ft
Outlet Station: 348.52 ft
Outlet Elevation: 37.50 ft
Number of Barrels: 1

Culvert Data Summary - Right Culvert
Barrel Shape: Concrete Box
Barrel Span: 10.00 ft
Barrel Rise: 6.00 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0130
Culvert Type: Straight
Inlet Configuration: Square Edge (90 & 15° flare) Wingwall
Inlet Depression: NONE
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Attachment 5
HY-8 Hydraulic Capacity Results

Table 5 - Downstream Channel Rating Curve (Crossing: Rhoner Creek at 12th Street)

Flow (cfs) Wa':;re\?lzfrt;ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
995.00 39.63 7.26 6.37 4.30 0.49
1025.50 39.75 7.38 6.41 4.38 0.49
1056.00 39.95 7.58 6.36 4.49 0.49
1086.50 40.12 7.75 6.32 4.60 0.50
1117.00 40.28 7.91 6.30 4.69 0.50
1147.50 40.38 8.01 6.34 4.75 0.50
1178.00 40.49 8.12 6.37 4.81 0.50
1208.50 40.59 8.22 6.41 4.87 0.50
1239.00 40.69 8.32 6.44 4.93 0.50
1269.50 40.79 8.42 6.47 4.99 0.50
1300.00 40.89 8.52 6.51 5.05 0.50

Tailwater Channel Data - Rhoner Creek at 12th Street
Tailwater Channel Option: Irregular Channel
Channel Slope: 0.0095
User Defined Channel Cross-Section:
Coord No. Station (ft) Elevation (ft) Manning's n

1 0.00 46.01 0.0600
2 14.15 39.47 0.0600
3 19.78 36.19 0.0600
4 20.30 34.81 0.0600
5 22.49 34.48 0.0600
6 23.66 32.60 0.0600
7 25.85 32.37 0.0600
8 36.79 32.52 0.0600
9 39.07 33.06 0.0600
10 40.72 35.23 0.0600
11 43.98 39.74 0.0600
12 47.79 40.26 0.0600
13 52.43 42.05 0.0600
14 60.00 46.01 0.0000
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Attachment 5
HY-8 Hydraulic Capacity Results

Tailwater Rating Curve Plot for Crossing: Rhoner Creek at 12th Street
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