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ac
ACHP
ANSI
APAP

Assessment District

BA
BAAQMVD
BASMAA
BMPs

BO
Cal-IPC
CCR
CDFG
CDFW
CDPR
CEQA
CFD

CFR
CHRIS
CIp

cMP
CNDDB
Corps or USACE
CRHR
CWA

cy

dbh
District
DPS

EPA or USEPA
ESA

ESL
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ACRONYMS AND ABBREVIATIONS

acre(s)

Advisory Council on Historic Preservation
American National Standards Institute

Aquatic Pesticide Application Plan

Rutherford Reach Benefit Zone Assessment District
Biological Assessment

Bay Area Air Quality Management District

Bay Area Stormwater Management Agencies Association

Best Management Practices

Biological Opinion

California Invasive Plant Council

California Code of Regulations

California Department of Fish and Game
California Department of Fish and Wildlife
California Department of Pesticide Regulation
California Environmental Quality Act
Community Facilities District

Code of Federal Regulations

California Historical Resources Information System
Capital Improvement Project

corrugated metal pipe

California Natural Diversity Database

U.S. Army Corps of Engineers

California Register of Historical Resources
Clean Water Act

cubic yards

diameter at breast height

Napa County Flood Control and Water Conservation District

Distinct Population Segment
U. S. Environmental Protection Agency
Endangered Species Act

environmental screening level
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F&G Code California Fish and Game Code

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

GIS Geographic Information System

GPS global positioning system

HPTRM high performance turf reinforcement matting

ISA International Society of Arboriculture

ITP incidental take permit

IWR Institute for Water Resources

LAC Landowner Advisory Committee

If linear feet

LWD Large Woody Debris

Manual Stream Maintenance Manual

MBTA Migratory Bird Treaty Act

MLD Most Likely Descendent

MOU Memorandum of Understanding

MS4 Municipal Separate Storm Sewer

NAHC Native American Heritage Commission

NCMAD Napa County Mosquito Abatement District

NCSPPP Napa County Stormwater Pollution Prevention Program

NCSWMP Napa County Storm Water Management Plan

NHPA National Historic Preservation Act of 1966

NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration

NOI Notice of Intent

NPDES National Pollutant Discharge Elimination System

NRCS Natural Resources Conservation Services, a division of the U.S.
Department of Agriculture

NRHP National Register of Historic Places

NWwIC Northwest Information Center

OHWM Ordinary High Water Mark

PA Programmatic Agreement

PAC Private Applicator Certification

PCN Preconstruction Notification Report
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PCR
QAC
QAL
RCD
RGP
RMA
RWQCB or Regional Board
SHPO
SmMP
SWRCB
TCR
TMDL
TRM
USACE
USEPA
USFWS
VRSS
wQo
WDR
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Public Resources Code

Qualified Applicator Certificate
Qualified Applicator License
Resource Conservation District
Regional General Permit

Routine Maintenance Agreement
Regional Water Quality Control Board
State Historic Preservation Officer
Stream Maintenance Program

State Water Resources Control Board

Tribal Cultural Resource

Total Maximum Daily Load (under Clean Water Act)

Turf reinforcement mat

U.S. Army Corps of Engineers

U. S. Environmental Protection Agency
U.S. Fish and Wildlife Service
Vegetated reinforced soil slope

Water Quality Order

Waste Discharge Requirement
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GLOSSARY OF SIGNIFICANT TERMS

Arboriculture

Adaptive management

Aggradation

Alluvial fan

Amphibian

Anadromous fish

Armoring

Aspect

Bank failure

Bank stabilization

Bankfull elevation

Baseflow

Bedform

Best Management Practices
(BMPs)

Brackish water

The art, science, technology and business of tree care. Arboriculture is
practiced by arborists. Arborists are trained to promote tree health,
discern tree problems and take measures to correct them.

Learning from experience by adjusting management practices based
on the feedback received through monitoring.

To build up a land surface or streambed through the natural
deposition of material.

A landscape feature that is formed by the accumulation of sediment
and organic material deposited by flowing water, and formed at the
point where a stream enters a valley or plain or another, larger
stream.

A cold-blooded vertebrate that spends some time on land but must
breed and develop into an adult in water. Frogs, salamanders, and
toads are amphibians.

Fish that are born and rear in freshwater, move to the ocean to grow
and mature, and return to freshwater to reproduce. Salmon,
steelhead, and lamprey eel are examples of anadromous species.

Protective coverings or structures (natural or man-made) used to
dissipate the erosive energy of water.

The horizontal direction to which a slope faces. For example, a slope
which falls down to a deep valley on its western side and a shallower
one on its eastern side has a westerly aspect or is a west-facing slope.

Occurs where a significant portion of the sreambank has failed,
slumped, eroded into the creek below, or has been removed entirely.

The act of preventing erosion or repairing an eroded bank in order to
provide a stable streambank.

The upper level of water that occurs approximately every 2 years
during a high flow event.

Groundwater discharge to the stream; the flow not accounted for by
storm runoff.

A feature of a river or other flowing body of water that is formed by
the movement of sediment and other material due to the flow of
water.

A technique or series of techniques, which is the best known practice
available to be effective in protecting water quality and stream
habitat.

Somewhat salty, especially from being a mixture of fresh and salt
water.
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Channel

Channel reach

Cofferdam

Coir logs

Culvert

Detritus

Dewatering

Downed tree

Drainage basin

Drop inlet

Easement

Ecology

Emergency

Emergent plant

Table of Contents, Acronyms and Abbreviations

A stream or river bed; generally refers to the physical form where
water commonly flows.

See: Stream reach.

A temporary watertight structure that is pumped dry to enclose an
area underwater and allow construction work to be carried out.

Durable biodegradable erosion prevention logs made of fiber from the
husk of coconuts.

A transverse drain, usually a metal pipe, set beneath the road surface
which drains water from the inside of the road to the outside of the
road. Culverts are used to drain ditches, springs, and streams across
the road alignment.

Organic debris formed by the decomposition of plants or animals;
fragments of rock that have been worn away.

The temporary diversion of water away from a work site to protect
water quality and allow progression of work. Diversion is
accomplished with coffer dams, pipes, or other means. Water is
removed from the work site only, and not the entire stream or body
of water.

Trees and large branches that naturally fall into stream channels. Such
debris can promote recruitment of woody in channels to benefit
instream habitat. However, downed trees may threaten flood
conveyance capacity or channel stability.

See: Watershed.

A vertical riser on a culvert inlet, usually of the same diameter as the
culvert, and often slotted to allow water to flow into the culvert as
streamflow rises around the outside. Drop inlets are often used on
stream or ditch relief culverts where sediment or debris would
otherwise threaten to plug a traditional horizontal inlet.

A limited right to make use of a property owned by another, e.g. a
right of way across the property.

The study of the relationships between living organisms and their
interactions with their natural or developed environment.

“A sudden, unexpected occurrence, involving a clear and imminent
danger, demanding immediate action to prevent or mitigate loss of, or
damage to, life, health, property or essential public services.
Emergency includes such occurrences as fire, flood, earthquake, or
other soil or geologic movements, as well as such occurrences as riot,
accident, or sabotage.” (CEQA 15359).

A rooted herbaceous plant species that has parts extending above the
surface of the water.
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Endangered Species

Energy dissipator

Erosion

Erosion protection

Estuary

Filamentous algae

Filter fabric (geotextile)

Floodplain

Geographic information
system (GIS)

Geomorphology
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Any species which is in danger of extinction throughout all or a
significant portion of its range; an official designation of the California
and/or Federal Endangered Species Acts.

A device or material (often rocks) used to reduce the energy of
flowing water, typically used at and below culvert outlets and other
drainage structures to prevent erosion.

The wearing away of land surface primarily by wind or water. Erosion
occurs naturally as a result of weather or runoff, but can be
intensified by clearing, grading, or excavation of the land surface.
Erosion usually refers to processes of surface erosion (rain drop
erosion, rilling, gullying, and ravelling) and not to mass soil movement
(landsliding).

The act of preventing erosion from occurring or repairing an eroded
bank in order to provide a stable streambank that will not require
additional maintenance in the foreseeable future

The wide lower course of a river where the tide flows in, causing fresh
and salt water to mix.

Single algae cells that form long threads, or filaments that intertwine
to form a mat that resembles wet wool.

A synthetic fabric manufactured and designed for use in, among
others, subsurface and surface drainage applications. Filter fabric is
especially useful in maintaining a separation between coarse
aggregate and finer native soil particles.

A nearly level alluvial plain that borders a channel and is occasionally
inundated by floods (unless artificially protected). The landform is
formed by sediment transport and deposition from flows over the
streambank and lateral movement of the stream. The ‘100-year
floodplain’ represents the area potentially inundated for an unusual
but possible flood event with the probability of occurring once every
100 years on the average.

A computer system designed for storing, manipulating, analyzing, and
displaying data in a geographic context, usually as maps.

The study of the physical features of the surface of the earth,
including their form, nature, origin, and development. See also Fluvial
geomorphology.

January 2019

Geotextile See: Filter fabric.
Gravel bars Accumulations of small rocks deposited by moving water.
Groundwater The standing body of water beneath the surface of the ground,
consisting largely of surface water that has seeped down into the
earth.
Hardscape Inanimate, engineered elements of landscaping, such as rock.
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Headwater

Hydraulic roughness

Hydro-seeding (hydraulic
seeding)

Hydrology

Hydromodification

Invasive species
Invertebrate

Large woody debris (LWD)

Limbing
Loppers

Microclimate

Ordinary High Water Mark
(OHWM)

Outfall

Out-migration
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The place from which the water in the river or stream originates.

The amount of frictional resistance water experiences when passing
over land and channel features.

An erosion control technique for applying a slurry of seed, fertilizer
and mulch by hydraulically spraying the mixture on the ground
surface. Hydro-seeding is typically performed on slopes that are too
steep for dry seeding.

The scientific study of the properties, distribution, use, and circulation
of the water on Earth and in the atmosphere in all of its forms.

The "alteration of the hydrologic characteristics of waters, which in
turn could cause degradation of water resources (source: EPA).

Species that show a tendency to spread out of control.
An animal that does not have a backbone, e.g. an insect or worm.

Portions of downed trees, such as large branches and root wads, that
collect in the stream and provide channel structure and habitat for
aquatic animals.

The removal of unwanted branches from a tree.

A large type of scissors used for pruning twigs and small branches.
They are usually operated with two hands.

A microclimate is the climate of a small, specific place within an area
as contrasted with the climate of the entire area. For example, a small
sunny area that is sheltered from harsh winds and frost of the
surrounding region. Such a microclimate provides a different habitat
than its surroundings.

“That line on the shore established by the fluctuations of water and
indicated by physical characteristics such as a clear, natural line
impressed on the bank, shelving, changes in the character of the soil,
destruction of terrestrial vegetation, the presence of litter and debris,
or other appropriate means that consider the characteristics of the
surrounding area.” [33 CFR 328.3(e)]

The location where discharge from a culvert (drainage pipe) occurs.

The life cycle phase of anadromous salmonid fish, where juveniles
move downstream from fresh water to the estuary and then the
ocean for their salt water phase.

Propagule Any of various usually vegetative portions of a plant, such as a bud or
other offshoot, that aid in dispersal of the species and from which a
new individual may develop.

Pruning To cut branches away from a plant to manipulate growth.
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Rearing

Reach

Reconnaissance

Refugia

Riffle

Rip-rap

Riparian

Runoff

Salmonid

Scour

Sediment

Shade tolerance
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The phase of a life cycle for a salmonid fish, where juveniles emerge
from eggs and grow to large enough size to become adults or migrate
to the ocean (for anadromous forms).

See: Stream reach.

A preliminary inspection of an area to obtain geographic,
hydrographic, or similar data prior to a detailed survey.

An isolated place of relative safety from danger and hardship used by
aquatic species, such as fish; the only remaining high quality habitat
within an area.

An area of rocks or a sandbar lying just beneath the surface of the
water.

Large rocks or other suitable material placed on the ground or along
streambanks as an armoring device to prevent or reduce erosion.

The banks and other lands adjacent to lakes, watercourse, estuaries,
and wet areas. Often refers to water-loving vegetation along the
water’s edge.

Rainfall which flows overland across the surface or hillslopes and
along roads and trails.

A species of fish that is a member of the salmon and trout family. Also
see: Anadromous fish.

To clear something out by passing water through it; a place that has
been scoured, especially by water.

Organic or inorganic material that is carried or suspended in water
and that settles out to form deposits in the stream system or receiving
waters.

A plant's abilities to tolerate low light levels.

January 2019

Silt fence A constructed barrier used to contain soil eroded from a construction
site. The barrier is made from filter fabric stretched between fence
posts placed on contour along a slope.

Siltation Fine-grained sediment, especially of mud or clay particles at the
bottom of a river or lake.

Spawning The phase of adult salmonid fish where redds (nests) are made and
eggs are laid in gravels of streams.
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Species of Special Concern

Stream

Streambank

Streambank erosion

Streambank stabilization
Stream channel incision
Stream reach

Swale

Terrace

Threatened Species

Toe-of-slope

Total Maximum Daily Load
(TMDL)
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A designation used by California (CSC) and federal (FSC) agencies to
refer to those species of animals (and sometimes plants) that have
declining population levels, limited ranges, and/or continuing threats
that have made them vulnerable to extinction. They may soon reach
the point where they meet criteria for listing as threatened or
endangered under the State and/or Federal Endangered Species Acts.
No special legal protections are associated with this designation
alone.

A natural waterway that transports water in a perennial, intermittent,
or ephemeral circumstance.

That portion of the channel bank cross-section that controls the
lateral movement of water.

A natural process driven by stream bank characteristics (erodibility)
and hydraulic/gravitational forces. Many land use activities can affect
both of these components and lead to accelerated bank

erosion. Acceleration of this natural process leads to a
disproportionate sediment supply, stream channel instability, land
loss, habitat loss and other adverse effects.

See: Bank stabilization.
The deepening of the channel of a stream by erosion.
A continuous portion of a stream between two designated points.

A depression or low area on a hillslope which rarely carries runoff
except during high rainfall events.

A low-gradient surface formed by fluvial aggradation or erosion when
the stream flowed at a higher elevation in the landscape. The term
implies that the surface is rarely inundated by floods in the current
climate.

Any species which is likely to become an endangered species within
the foreseeable future throughout all or a significant portion of its
range; an official designation under the California and/or Federal
Endangered Species Acts.

The base of an embankment; the base of the streambank where it
meets the channel bed

A process under the federal Clean Water Act that provides a tool for
implementing State water quality standards and is based on the
relationship between pollution sources and instream water quality
conditions.

Tree snags A dead or dying tree that is still standing in place.

Tributary A stream or river that flows into a larger stream, river, or lake.

Turbidity Water that is cloudy or muddy usually due to suspended sediment.
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Understory

Watershed

Wetlands

Winterize
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Lower vegetation in a forest; a layer of small trees and bushes below
the level of the taller trees.

The area or drainage basin contributing water, organic matter,
dissolved nutrients and sediments to a stream or lake.

Areas that are inundated by surface water or ground water with a
frequency sufficient to support, and under normal circumstances do
or would support, a prevalence of vegetative or aquatic life that
require saturated or seasonally saturated soil conditions for growth
and reproduction (Executive Order 11990, signed 1977, U.S. President
Carter).

To perform erosion prevention and erosion control work on a work
site in preparation for winter rains.
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Chapter 1
INTRODUCTION

1.1 District Mission and Program Background

The Napa County Flood Control and Water Conservation District (District) was formed in 1951
with the dual goals of providing flood protection and water conservation to Napa County. More
specifically, the District’s principal objectives are to:

= Provide protection from flood events to life, property, and infrastructure in the District,

= Enhance and construct storm drainage systems and flood control prevention facilities,
and

= Assure that Napa County’s domestic, municipal, industrial, and agricultural water needs
are met.

Since the District’s forming, flood protection and water conservation approaches have evolved,
particularly with regard to an increased focus on the protection of natural resources within the
District’s boundaries. Napa County land use is a mix of rural and urban lands including small cities
and towns and a significant agricultural presence. Large areas of the County are also undeveloped
and natural, with many unaltered stream reaches in the District. Local streams provide habitat for
a range of flora and fauna including certain rare, threatened or endangered species.

In 1996, the District created the Maintenance and Watershed Management Program (Joint Zone
Project No. 96-1) allowing the District to approve a budget annually for watershed maintenance
and management activities in the County. To finance annual budgets, the District assesses County
properties in proportion to the direct benefits received from the watershed maintenance and
management program. A summary of the annual maintenance workplan, budget, and required
funding by assessments is provided in the District’s annual fiscal project report.

The District’s Maintenance and Watershed Management Program enables the District at its
discretion to reduce the potential for flood damage along the riparian corridors on private and
public lands throughout Napa County. The District responds to citizen and government alerts to
potential flooding or erosion problems and conducts annual creek and river surveys to assess and
prioritize potential issues that can be addressed through maintenance. Through its periodic
surveys, the District can also identify illegal dumping activities, stormwater drainage issues, and
other stream-related hazards. The Maintenance and Watershed Management Program funds and
supports:

= Maintenance of approximately 13 miles of District-owned flood control channels and
easements,

= Maintenance of County-owned and other public agency-owned channel reaches by
agreement,
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= Debris and vegetation management for flood hazard reduction and resource protection
throughout the District, particularly within the Napa River and Green Valley Creek and
their tributaries,

= Erosion protection for river and stream banks, and

= Maintenance of two dredge material disposal sites (at Edgerly Island and Imola Avenue)
associated with Napa River dredging conducted by the U.S. Army Corps of Engineers
(USACE).

In 1998, Napa County voters approved Measure A which provides local funding for flood
protection and watershed improvement projects throughout Napa County. This initiative, which
is supporting construction of the award-winning Napa River/Napa Creek Flood Protection Project,
also established Napa County’s commitment to “Living River” principles as the basis for all
watershed and riparian activities. This Manual demonstrates the District’s commitment to sustain
the river, its tributaries and all waterways throughout Napa County as natural living watercourses.
Maintenance will be performed within an adaptive management framework and will reflect a
prescriptive approach designed to preserve natural resources.

The District also conducts maintenance as requested and funded by private landowners. In 2008,
the District adopted a Resolution to form the Rutherford Reach Benefit Zone Assessment District
(Assessment District). The purpose of the Assessment District is to establish and collect fees to
fund maintenance activities within 41 parcels located on both sides of the Rutherford Reach of
the Napa River (4.5 miles of the river located south of St. Helena, from Zinfandel Lane to Oakville
Cross Road.) These landowners participated in the Napa River Rutherford Reach Restoration
Project. River restoration on these parcels was completed in 2014. The District conducts
monitoring and maintenance activities for the project with funds from the Assessment District.
Maintenance activities in the Assessment District are implemented according to the Final
Maintenance Plan for the Napa River Rutherford Reach Restoration Project (Rutherford Reach
Maintenance Plan, Appendix B) developed specifically for the Rutherford Reach restoration
project and are consistent with those described in this Manual.

The District conducts maintenance of the Napa River / Napa Creek Flood Protection Project (Flood
Protection Project), constructed jointly by USACE and the District. The Flood Protection Project
was designed to provide protection for up to a 100-year flood event and enhanced, restored, and
created wildlife and wetland habitat within the Napa River floodplain. The Flood Protection
Project Area covers a 6.9-mile reach of the Napa River from Trancas Street in the city of Napa to
the State Route 29 crossing downstream. The Flood Protection Project includes the South
Wetland Opportunity Area (SWOA), 1,400 acres of land north of Highway 29 and west of the Napa
River (shown as the Flowage Easement Area in Figure 1-7). The SWOA consists of intertidal
marshes and sloughs, open mudflats, seasonal wetlands, and alluvial floodplains. Maintenance
activities associated with the Flood Protection Project are performed in accordance with the Final
Operations, Maintenance, Repair, Replacement, and Rehabilitation Manual for the Napa River /
Napa Creek Flood Protection Project (OMRR&R Manual) (USACE 2018; Appendix M).

In 2010, the District established the Bank Stabilization Cost Share Program, a District-funded
program to assist private property owners with bank erosion repairs on their property.
Landowners must acquire designs and all necessary regulatory permits as well as two or more
bids from contractors in order to be eligible for a cost-share reimbursement from the District.
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When District support is requested by the landowner, the District may offer consultation
regarding bank stabilization design, permitting, and installation of the repair. The program
incentivizes biotechnical solutions by offering a larger percentage cost-share to such projects.
Since establishment, this program has resulted in installation of successful bank stabilization
projects that also provide valuable habitat enhancement throughout the County.

In 2014, the District established the Napa County Flood Control and Water Conservation District
Community Facilities District No. 2014-01 pursuant to the Mello-Roos Community Facilities Act of
1982 to levy a special tax to finance the cost of maintenance services within the Oakville to Oak
Knoll Reach of the Napa River. As of 2018, the Community Facilities District (CFD) is funded by
special taxes on 40 parcels within the Oakville to Oak Knoll Reach Restoration Project (83 acres of
riparian restoration along 9 miles of the river from Oakville Cross Road to Oak Knoll Avenue.) The
CFD includes a Future Annexation Area including properties along tributaries to the Napa River
reach between Zinfandel Lane and Oak Knoll Avenue. The District conducts monitoring and
maintenance activities for the project with funds from the CFD. District activities in the CFD are
implemented according to the Napa River Restoration Oakville to Oak Knoll Maintenance Program
(OVOK Project Maintenance Program, Appendix A) developed specifically for the restoration
project and are consistent with those described in this Manual.

The District frequently partners with the Napa County Resource Conservation District (RCD) to
implement watershed stewardship projects. The Napa County RCD is a California Special District
that provides technical and educational assistance to property owners and managers and
stakeholders to conserve, protect, and restore natural resources throughout Napa County and a
small portion of Solano County. The Napa County RCD developed a fish barrier assessment report
entitled the Napa River Fish Barrier Plan (2011), which has guided high priority fish barrier removal
projects within the Napa River Watershed. Small barriers have been removed through the SMP
by the District and Napa County RCD. One of the Napa County RCD’s programs is targeted at
reducing erosion from unpaved road systems and improving upland habitat through
implementing better road maintenance practices. Descriptions of the Napa County RCD’s road
maintenance activities are presented in Chapter 11. These activities were developed following the
methods outlined in California Department of Fish and Wildlife’s (CDFW) Part X California Stream
Habitat Restoration Manual (Flosi et. al 2006), Mendocino County Resource Conservation
District’s Forest and Ranch Roads Handbook (Weaver, W.E., and Hagans, D.K. 2014), Napa
County’s Guidelines for County Road Maintenance Practices that Protect Aquatic Habitat and
Salmonid Fisheries (Napa County, 2014), and approved Best Management Practices (BMPs) by the
State Water Resources Control Board (SWRCB). The Napa County RCD undertakes these
maintenance activities to improve and maintain unpaved roadways and drainages to reduce
watershed erosion and improve water quality. Whereas the District’s focus is maintaining streams
on public lands, the Napa County RCD is primarily focused on working with private landowners to
reduce the erosion potential from unpaved roads on private lands into creeks. By including the
RCD’s rural road maintenance activities in the SMP, the District seeks to demonstrate a
watershed-wide approach to improving stream resources in Napa County.

The District can provide technical expertise and assistance to the Napa County Public Works
Department’s Roads Division (County Roads Division or County) when maintenance activities are
needed at the intersection of County road infrastructure and a stream, such as road creek
crossings and culverts. The County is responsible for maintaining 446 miles of county-owned
roads, approximately 550 culverts, and 124 road bridges.
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Figure 1-6 shows the locations of road and creek crossings throughout the County. The County
typically conducts repairs at 5-10 road sites that intersect with a natural stream in a given year.
The County is responsible for maintenance of their infrastructure but, at times, collaborates with
the District on maintenance activities that may affect stream resources, for example at culverts
or crossings. Routine maintenance activities are necessary to maintain the structural and
functional integrity of County roads, bridges, and roadside drainage facilities. The primary routine
maintenance activities conducted by the County include clearing of debris from culverts, minor
vegetation removal, debris removal, biotechnical bank stabilization, and culvert repair or
replacement. Descriptions of the County’s routine maintenance activities which may be
supported by the District’'s SMP are described throughout this Manual.

The District partners with cities and towns within Napa County, including the Cities of Calistoga,
St. Helena, the Town of Yountville and City of Napa. The City of American Canyon is a new partner
for the District, and the streams which run through the American Canyon are now described in
this Manual. Stream maintenance activities performed by the District for its municipal partners
are subject to the permit conditions that govern the District’s Stream Maintenance Program. The
inclusion in this Manual of stream reaches that the District may conduct maintenance activities in
on behalf of its municipal partners does not confer permit coverage to the partnering municipality
for activities that they undertake independently, rather only those activities that the District
oversees and includes in permit notification documents. The City of American Canyon is
responsible for maintaining approximately 7.5 miles of streams that include North Slough, Rio del
Mar Channel, Newell Creek, American Canyon Creek, Walsh Creek and the Walsh Creek Overflow,
which all flow into Napa River. Regular minor maintenance includes vegetation clearing and tree
trimming, downed tree management, and mowing herbaceous vegetation along stream top-of-
banks. Other maintenance activities that may be performed by the District include sediment and
debris removal from culvert aprons, culverts and bridge structures, and some sediment removal
along segments of drainages as necessary to ensure adequate flood conveyance flows. Detention
basins will be periodically cleared of vegetation and sediment to restore and maintain their
structural integrity and designed functions.

District services and activities in support of the maintenance programs and tasks summarized
above are the focus of this Stream Maintenance Manual (Manual). The Manual was first
developed by the District in 2012. The California Department of Fish and Wildlife (CDFW) issued
a 10-year approval and San Francisco Bay Regional Water Quality Control Board (RWQCB) issued
a 5-year approval to conduct the maintenance activities as described in the Manual.

This Manual Update (2019) describes expanded District maintenance activities, revised
maintenance approaches and new partnerships. The Manual Update provides the basis to secure
additional regulatory approvals under federal regulations, including the federal Clean Water Act
(CWA) and Endangered Species Act (ESA) through application for a Regional General Permit with
the USACE.

In addition to these roles described above, the District plays a very important role in the County
in providing guidance, education, and stewardship for creek issues to private landowners and
other agencies operating within the County. While this role is not formally defined in any statute,
this role of providing leadership through example is very important to the District. For example,
if a private landowner calls the District regarding a fallen tree or other issue. District staff will visit
the site, meet with the landowner, and discuss potential treatment approaches. Whereas private
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landowners may (or may not) be knowledgeable on environmental regulations, best management
practices (BMPs), or overall watershed functions; District staff play an important role in educating
landowners and watershed stakeholders on undertaking sound stream management practices
that consider and avoid potential environmental effects. Similarly, the District plays a similar role
with other County agencies if and when issues arise that involve County creeks. For example, as
discussed above, the District provides guidance to the County Roads Division.

For these reasons and because the District considers itself as “creek stewards” for the County, the
District sees this Manual as not only an internal reference manual for District staff, but also an
important educational and guidance document for the County at large.

In addition to stream maintenance, the District is involved with many other on-going programs
and activities that are not addressed in this Manual or covered by the District’'s Stream
Maintenance Program (SMP), including:

= Installation and operation of rainfall and stream stage gages throughout the County,

= Cost share funding for upgrading major storm drain trunk lines owned by local cities and
the County,

=  Participation in federal/state flood protection grant programs,

= Groundwater monitoring,

= QOversight of adjudicated watersheds,

= Preparation of special studies for flood protection and watershed management,

= Development of standardized and integrated floodplain management regulations, and

= Assistance for the local community with National Pollutant Discharge Elimination System
(NPDES) stormwater compliance requirements.

1.2 Maintenance Needs and Manual Purpose

The District has maintenance responsibilities for flood control channels that the District owns in
fee title, as well as other channels for which the District has a maintenance agreement or
easement. The District is also responsible for operating and maintaining elements of the Flood
Protection Project. The location and ownership type for District maintained channels are
presented in the maps described in Section 1.3 below. Besides routine and prescriptive channel
maintenance, the District also provides discretionary maintenance in other channels, maintains
instream facilities for their proper functioning, and responds to public requests for maintenance
activities at other stream and channel locations. As described above, maintenance activities that
may be conducted by the District in areas for which other municipalities, such as the City of
American Canyon, are responsible for maintaining are also included in this Manual and SMP.

The primary purpose of this Manual is to provide clear and consistent guidance to District staff
administering the SMP. Updating this Manual has enabled the District to review existing
approaches and streamline and improve maintenance protocols. An equally important objective
for this Manual is to provide clearly articulated guidance to avoid and minimize environmental
impacts while conducting maintenance. This Manual also describes the program’s organizational
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framework to oversee routine maintenance activities and ensure that maintenance is compliant
with the terms and conditions of regulatory permits.

As stated above, the District’'s approach and perspective toward stream management has
expanded over the years to include resource protection and environmental sustainability in
addition to just flood control and channel maintenance. The District now sees itself not merely as
a flood management bureau, but more broadly as a resource management agency with a duty to
integrate environmental benefits (such as habitat protection and enhancement) into stream
maintenance activities. The District applies environmental management principles to ensure that
stream maintenance activities are restorative in nature and are enhancing ecosystem processes
that help to mitigate flood related hazards.

This evolution in stream maintenance approach is consistent with the expansion of local, state,
and federal regulations which have increased environmental requirements for maintenance
projects. Compliance with federal environmental laws and regulations such as the federal ESA and
CWA, and state laws and regulations administered by the COFW and RWQCBs has resulted in an
increasingly extensive project review and authorization process. This Manual also serves as the
program description to support programmatic permits to authorize the District’s maintenance
activities.

Another purpose of this Manual is to provide other Napa County stakeholders such as individual
towns, community groups, or private landowners with a reference manual which they can use to
plan their own specific maintenance needs. However, this Manual is not intended to provide
regulatory coverage or authorization for non-District sponsored maintenance activities. Private
landowners and other agency-sponsored projects that are not notified and/or overseen by the
District would require separate permits and regulatory approvals. The goal is to have a
coordinated and collaborative approach among local stakeholders to preserve Napa County’s
riparian and stream resources while protecting life and property from flood damage.

1.3 Program Area and Maintenance Location Types

The District has the authority to conduct maintenance anywhere in the County. However, the
majority of routine maintenance activities are conducted in the Napa River watershed, specifically
on tributaries to the Napa River. This Manual focuses on routine maintenance activities conducted
in the Napa River watershed, but maintenance activity methods described in the Manual can be
applied anywhere in the County.

Figure 1-1 presents the entire stream maintenance program area in Napa County, California. The
Napa River valley primary maintenance area is presented in larger-scale regional maps in Figure
1-2 through Figure 1-4. More frequently maintained Napa River tributaries and channel reaches
are highlighted in these regional maps. More specifically, Figure 1-2 shows the northern portion
of the Napa River watershed including key Napa River tributaries Sulphur Creek, Canon Creek, and
York Creek. Figure 1-3 depicts the Yountville region including key Napa River tributaries Beard
Ditch, Hopper Creek, Yountville Outfall and Collector, Dry Creek, and the Salvador Collector
(Solano Ditch). Figure 1-4 shows the Napa River tributaries maintained in the City of Napa region
and Napa County Airport region, including key Napa River tributaries Sheehy and Fagan creeks.
Figure 1-5 shows the Napa River tributaries maintained in the City of American Canyon region
including American Canyon Creek, Newell Creek, Walsh Creek, and Rio del Mar. In the
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southeastern portion of the County, tributaries to Green Valley Creek, which drains to Suisun Bay,
are maintained by the District though maintenance in these areas is conducted infrequently.

Also shown on the Figure 1-1 maps are the restoration projects (Rutherford and Oakuville to Oak
Knoll reaches), and dredged material rehandling sites (Edgerly Island and Imola Avenue)
maintained by the District.

1.3.1 Channel Types

This Manual describes four types of flood control channels and streams based on their form,
where the District may conduct maintenance activities. The four different channel types include:
(1) engineered channels and “collectors,” (2) modified channels, (3) semi-modified channels, and
(4) natural streams. The District can conduct maintenance anywhere in the county, but
maintenance activities are most frequently conducted in the channels identified in Table 1-1.
Table 1-1 lists the channels the District directly owns or has maintenance easements for and the
channel type. However, the channels listed in Table 1-1 are not a comprehensive list of the
District’s maintenance locations.
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Table 1-1. List of Maintenance Channel Reaches and Channel Type

Chapter 1 — Introduction

District Easements Engineered

Modified

Semi-modified

Natural

Conn Reach 1-3

X

Beard X

Yountville Collector

Yountville Oufall Reach 1 X

Yountville Outfall Reach 2

Solano Ditch X

Salvador Collector

Salvador Creek Reach 1-2

Salvador Creek Reach 3

Tulocay Creek Reach 1

Tulocay Creek Reach 2

Camille Creek

Sheehy Creek

Fagan Creek X

Other Creeks Surveyed Annually

Browns Valley Creek

Redwood Creek

Milliken Creek

Sarco Creek

Dry Creek

Sulphur Creek

York Creek

Napa River in Calistoga

Napa River Rutherford and
OVOK Reaches

XIX|IX|X|IX|X|X|X]|X

Bear Creek Tributary
Restoration Project

Murphy Creek

Napa Creek

Hopper Creek

American Canyon Creek

Newell Creek

North Slough

Rio del Mar

Walsh Creek

X I X | X | XX
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Chapter 1 — Introduction

Engineered flood control channels are typically v-shaped or trapezoidal channels (or ditches
where they are small). In some locations, such channels are referred to as “collectors” where they
may typically collect runoff from other small local drainages, often running parallel to major roads.
Examples of engineered flood control channels include the Yountville Collector and Solano Ditch.
“Collector” channels in Napa County, such as the Yountville Collector or Salvador Collector
channels typically collect and convey flows near roads and rail lines that may intersect the original
pathway of the creek. Collectors were designed with steepened banks (generally 2:1 or less), little
to no riparian corridor vegetation, and currently support poor quality habitat for species such as
salmonids. These channels are typically filled with aquatic vegetation, such as cattails. Figure 1-8
illustrates a typical cross section for engineered channels or collectors.

Modified channels are channels that have been widened or straightened to increase channel
conveyance capacity, but not necessarily engineered to a specific design flow or specification.
Examples of modified channels include the Yountville Outfall and lower reach of Salvador Creek.
A typical cross section for a modified creek is shown in Figure 1-9. These channel reaches were
primarily modified to prevent flooding of adjacent agricultural and residential developments. The
banks and overall alignment of the creek channel is wider and straighter than typical natural
channel to allow for increased flow conveyance capacity. Modified channels often support a low
flow channel nested within the channel bed and some riparian corridor vegetation.

Semi-modified channels maintained by the District are illustrated in Figure 1-10. Examples of
these channel types are found at Conn Creek and Tulocay Creek. In comparison to modified
channels, semi-modified channels typically have natural, un-modified stream beds and support a
higher percentage of native vegetation to non-native vegetation, and a moderate to mature
riparian corridor. The banks of these channels may have been modified to prevent flooding or
bank erosion.

District maintenance of natural channels (as illustrated in Figure 1-11) is far more limited than its
maintenance activities in modified and engineered channels. Maintenance activities in natural
channels are generally limited to vegetation and large woody debris (LWD) management, invasive
species eradication support, removal of trash, debris, and abandoned structures, and
consultations on erosion and bank stabilization. District staff typically do not conduct sediment
removal or bank stabilization activities in natural channels.
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Chapter 1 — Introduction

This maintenance program operates in channels owned by various parties, not just the District.
Where the District conducts maintenance, but does not own the channel, then they have
maintenance arrangements or easements with other parties to facilitate the maintenance work.
These ownership-maintenance arrangements are described below. Whereas Section 1.3.1 above
described the general channel types, the discussion below is focused on ownership and the status
of maintenance agreements. The maps of Figure 1-1 through Figure 1-6 show different channel
ownership status by color.

District Owned Channels / Easements Maintained (Red Channels): The District maintains 7.3
miles of flood control channels that it owns and has maintenance easements for. Many of these
District owned channels are engineered channels, typically built by other agencies and deeded to
the District. A few of these channels were designed and built to convey a specific design discharge
(i.e. the 100-year flood event), but most have no known specific discharge design. Most of these
flood control channels were constructed with a trapezoidal cross-section with earthen banks and
streambeds. Some channels have sections with hardened banks and beds formed in rock or
concrete. Bed and bank hardening typically occurs at or near road and culvert crossings to protect
these structures. Typical maintenance activities in District owned channels includes vegetation
thinning and pruning, grass mowing (maintenance roads), erosion protection and bank
stabilization, sediment and debris removal, trash removal, exotic and invasive vegetation
removal, and native tree and shrub planting. Structures and facilities such as access roads, drop
inlet culverts, outfalls, flap gates, and road crossing culverts constructed in association with the
District’s flood control channels may also require routine maintenance. Often, intersecting
drainage structures, bridges and adjacent roadways, or other infrastructure is owned by an entity
other than the District. District owned channels are surveyed annually for their maintenance
condition. An annual maintenance workplan is developed based on the annual survey to identify
and prioritize maintenance activities.

County Owned Channels / Easements Maintained (Green Channels): These channels (4.2 miles)
are owned by Napa County (not the District), but the District performs channel maintenance on
them on behalf of the County. Although the District conducts maintenance, it is not obligated to
do so, or to maintain any specific level of hydraulic capacity. These channels are generally
engineered channels or ditches, but also include some modified streams. County owned and
District maintained channels include a portion of lower Salvador Creek, Maher-Trent Ditch,
Sandra-Kathleen Ditch, and West Pueblo Ditch and Fagan Creek near the Napa County Airport
(Figure 1-4). In general, the level of maintenance and the activities performed on these County
owned creeks is very similar to those described above for District owned red channels. The District
surveys these County owned green channels annually and determines their maintenance needs
and priorities in coordination with the County.

Other Public Owned Channels / Easements Maintained (Purple Channels): These channels (1.5
miles) are similar to the above but owned by other public entities such as towns or cities, school
districts and the District provides consultations and offers maintenance support upon request by
the public entity landowner. Example purple channels include a section of lower Salvador Creek,
portions of the Salvador Creek Tributary, and a small reach of Camille Creek that are owned by
the City of Napa and Hopper Creek owned by the Town of Yountville (Figure 1-4). For example,
the District and the Town of Yountville have established an agreement that allows the District to
conduct specific maintenance activities (e.g., sediment management, debris removal, and
planting) within Hopper Creek (see Appendix D). Maintenance activities, and the survey and
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maintenance prioritization process described above for District and County owned channels
generally also applies to purple channels.

Privately Owned Streams Annually Surveyed for Possible Maintenance (Orange Channels): Most
of Napa County’s natural streams are owned by private landowners. The District has identified
several flood-prone stream reaches, generally within urban areas, where the District surveys
conditions to identify potential maintenance needs. If a maintenance need is identified, the
property owner is contacted and permission is requested prior to the District conducting any
maintenance. Example orange channels include portions of the Napa River and Sulphur Creek in
northern Napa County (Figure 1-2), Hopper and Dry creeks in the Yountville region (Figure 1-3),
and Browns Valley, Redwood creeks, and some portions of Tulocay Creek in the City of Napa
region (Figure 1-4). The Rutherford and Oakville to Oak Knoll reaches of the Napa River are
included in this category; these river reaches are privately owned but maintained by the District.
Maintenance activities are generally limited to vegetation and LWD management, invasive species
eradication support, removal of trash, debris, and abandoned structures, and consultations on
erosion and bank stabilization. The District’s Bank Stabilization Cost Share Program is available to
support biotechnical bank repairs (using vegetation) on private property. The District maintains
streambanks in the Rutherford and Oakville to Oak Knoll reaches of the Napa River as part of the
maintenance agreements for those two restoration projects. The District typically would not
conduct sediment removal or hardscaped bank stabilization activities in these privately-owned
streams. This is particularly true in non-urban areas. However, District support is available to
support such activities, if it is warranted, and if the owner obtains all required regulatory permits.

Other Streams — Maintenance upon Request: The remaining creeks in Napa County, shown as
thin blue lines in the maps of Figure 1-1 through Figure 1-4 are privately owned creeks where
District supported maintenance may occur only following a specific owner request for support
and District evaluation and confirmation that the request is suitable. Maintenance work in these
channels may typically involve clearing debris or vegetation management to address a flow
obstruction or erosion concern. Similar to privately owned streams described above, the District’s
Bank Stabilization Cost Share Program is available to support installing biotechnical bank repairs
on private property. The District typically do not conduct sediment removal or hardscaped bank
stabilization activities in these other streams.

The District offers its support to both public and private landowners within the District to provide
technical assistance for stream-related problems and develop a consistent local strategy for
sustaining natural streams. Such District involvement helps to reduce potentially more impacting
maintenance approaches by well-meaning but often untrained property owners. District staff
regularly conducts public outreach to educate stream owners about stream care.

1.3.3 Dredged Material Rehandling Sites (Red)

The District plans to obtain permits for dredge spoil storage operations at the Edgerly Island and
Imola Avenue dredged material rehandling sites under a separate process outside of this stream
maintenance program. In the meantime, the SMP is intended to cover ongoing routine
maintenance activities at these two sites.

Edgerly Island. The Edgerly Island dredged material rehandling site is located approximately 3.5
miles northwest of the City of American Canyon and bordered by the Napa River to the east and
Mud Slough to the west (Figure 1-4). The District purchased the 39-acre property in 1981 for
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placement of dredged material from the Napa River. The site was modified in 2004 and has
capacity to receive approximately 300,000 cubic yards (CY) of material. The District conducts
routine disking of the land surface, controls invasive plants, maintains flow gates, and manages
ditch drainage on the property. The District also owns the 45-acre parcel adjacent to the west.
This site is maintained as a wetland mitigation site. Maintenance conducted on the 45-acre parcel
are minimal and primarily include maintaining tide gates.

Imola Avenue. The Imola Avenue dredged material rehandling site is an excavated earthen basin
located in the City of Napa on the east bank of the Napa River at the previous location of the Napa
Sanitation District’s wastewater treatment plant (Figure 1-4). This site is owned by the District and
has the capacity to receive approximately 50,000 CY of material dredged from the Napa River.
Maintenance activities conducted on this property include annual disking, mowing the basin
levee, and maintaining drainage outfall structures.

1.3.4 Restoration Projects

Napa River Restoration: Rutherford Reach Maintenance (Dark Blue). The District, in consultation
with the Rutherford Landowner Advisory Committee, proactively conducts restorative activities
for properties in the Assessment District, and maintains features constructed as part of the
Restoration Project that collectively result in more stable streambanks for the benefit of the
property owners. Maintenance activities are identified in the Rutherford Reach Restoration
Maintenance Plan and Oakville to Oak Knoll Maintenance Plan (included as Appendix A) and
include vegetation management, large woody debris realignment and/or relocation, debris/large
trash removal, biotechnical bank stabilization, controlling non-native invasive plants and Pierce’s
disease host plants, maintaining the function of in-stream habitat enhancement structures, and
annual surveys and reporting.

Napa River Restoration: Oakville to Oak Knoll Reach Maintenance (Yellow). Similar to the
Rutherford Reach, the Oakville to Oak Knoll Reach restoration project is also maintained by the
District. Maintenance is conducted according to the Napa River Restoration: Oakville to Oak Knoll
Reach Community Facilities District Guidance Document (included as Appendix B). Annual
maintenance activities include monitoring, including annual surveys, vegetation management,
downed tree and debris management, and biotechnical bank stabilization projects. Maintenance
goals are to minimize bank erosion, maintain functioning of constructed in-stream habitat
enhancement structures, and controlling non-native invasive plants and Pierce’s disease host
plants.

1.3.5 Resource Conservation District Maintenance Projects

The Napa County RCD assists landowners with maintenance of privately owned unpaved roads
throughout the County to prevent impacts on water quality and stream hydrology due to erosion
and increased road runoff. Maintenance activities include installing or replacing stream crossings
(ford crossings, armored fill crossings, culverts), decommissioning stream crossings, installing
cross-road drains (deep waterbars), and converting unused roads to recreational trails. Typically,
the RCD supports private property owners along a maximum of 5 miles of roads per year.

1.3.6 Napa County Roads Maintenance Activities

The County Roads Division is responsible for road maintenance within the County unincorporated
area. Where roads and stream intersect such as at road creek crossings and culverts (Figure 1-6),
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maintenance activities include clearing sediment and debris from concrete-lined channels and
around structures, vegetation management, herbicide application, downed tree removal,
replacement plantings, culvert replacement, biotechnical bank stabilization, and repair or in-kind
replacement of drainage structures (e.g., storm drain outfalls, tide gates, sediment basins, trash
racks, bridges and access ramps). As part of the SMP, the District may support the above-
described maintenance activities on behalf of the County at stream crossings or where stream
management is required and regulatory notifications have occurred in accordance with the
District’s permit conditions.

1.3.7 Napa River / Napa Creek Flood Protection Project

As described in Section 1.1, above, the District is responsible for maintaining features of the Flood
Protection Project which includes about 6.7 miles of the Napa River and two-thirds of a mile along
Napa Creek. The project is intended to reconnect the Napa River to its floodplain, create wetlands
throughout the area, maintain fish and wildlife habitat, and retain natural characteristics of the
Napa River. Completed project features include creation of marshplain and floodplain terraces;
two bypass culverts along Napa Creek; construction of levees, dikes and floodwalls; biotechnical
bank stabilization; two new railroad bridges; utility relocations; maintenance roads; recreational
trails; and flood closure gates. The locations of project features subject to ongoing maintenance
are shown in Figure 1-7. Maintenance activities associated with the Flood Protection Project that
are consistent with activities currently conducted by the District include clearing debris and
obstructions from improved channels and floodways; monitoring and removing sediment;
vegetation management and erosion protection on levees, dikes and berms; inspection and
maintenance of two underground box culvert bypasses along Napa Creek; and repair of riprap
and planted rock slope protection along Napa River and Napa Creek. In addition, storm drainage
facilities that require inspection and maintenance under the O&M Manual include drainage
channels, flapgates, and storm drainage inlets and outlets.

Specific vegetation management activities include monitoring and replanting vegetation on the
marshplain terrace, removing invasive vegetation and debris in the southern portion of the
project area (between Imola Avenue and the Highway 29 crossing), maintaining vegetation at the
dry bypass inlet and outlet, and monitoring grazing activities in the southern portion of the Flood
Protection Project. As noted previously, maintenance activities associated with the Flood
Protection Project and that are consistent with maintenance activities currently conducted by the
District are described in more detail in the USACE authorized O&M Manual and thus incorporated
by reference in this Manual (Appendix M).

1.4 Summary of Maintenance Activities

The SMP includes the following primary activities: vegetation management including invasive
plant management, tree maintenance, and downed tree management; erosion protection and
bank stabilization; sediment and debris removal and small habitat enhancement projects. These
core maintenance activities occur mainly in District, County, or City owned engineered flood
control channels shown as red, green, and purple channels in Figure 1-1 through Figure 1-5, and
in a limited manner in other streams.

These maintenance activities are summarized below and described in more detail in Chapters 5
through 9. Chapter 10 describes maintenance activities conducted at restoration projects within
the CFD, sediment rehandling sites at Edgerly Island and Imola Avenue, and the Edgerly Island
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mitigation wetland. Chapter 11 describes the RCD’s maintenance activities. Other minor and less
frequent maintenance activities conducted by the District are described in Chapter 12. Impact
avoidance and minimization measures are discussed in Chapter 4 and the mitigation program is
described in Chapter 13.

While this Manual focuses on describing maintenance activities, the District also recognizes it is
important to identify the underlying causes that may lead to maintenance being required. To this
end, the District is committed to understanding the reasons why maintenance is needed, including
tracking the frequency of maintenance, monitoring which activities are conducted where, and
identifying whether locations are inherently more prone to certain maintenance activities.
Chapter 14 includes a general workplan that the District undertakes to improve its understanding
of channel conditions, identify potential underlying causes for maintenance, and develop channel
discharge and vegetation objectives.

1.4.1 Vegetation and Tree Management

Vegetation management generally refers to the trimming, pruning, mowing, and removal of flow-
constricting vegetation, or vegetation creating excess instream roughness within the flood control
channels and other constructed facilities. Specific maintenance activities presented in this Manual
include invasive plant management (Chapter 5), tree and vegetation maintenance (Chapter 6),
and downed tree management (Chapter 7). Vegetation management activities are conducted to
maintain flow conveyance capacity, reduce vegetation directed flow that causes bank erosion,
establish a canopy of riparian trees, and control invasive vegetation. Management methods
include hand removal, mechanical removal, and herbicide applications. Vegetation management
and removal activities are relatively consistent from year to year, though locations change
depending on recent growth and blockages. Vegetation management also includes the planting
new trees and shrubs along District channels. Vegetation management is performed in a manner
to prevent loss of habitat and erosion and does not include clear cutting or wholesale removal of
vegetation or use of herbicides to control submerged vegetation.

1.4.2 Erosion Protection/Bank Stabilization and Managed Streambank
Retreat

The repair and stabilization of stream banks is undertaken when a bank is weakened, unstable, or
failing. If left untreated, eroding or failing streambanks can cause damage to adjacent properties;
increase the flood hazard and threaten public safety; threaten and impair roads, transportation,
and access; generate erosion and increase downstream sediment yields; and impacts to riparian
habitat and other natural resources. The District and County repairs and stabilizes eroding or
failing streambanks to address these issues and prevent further degradation of stream conditions.
Depending on the amount of precipitation received, five to ten bank stabilization projects are
conducted annually, with each project covering approximately 100 to 500 linear feet (If) of stream
bank. Bank stabilization repairs in engineered channels within the County’s jurisdiction are
typically 200 If or less, while bank repairs within natural creeks are limited to 100 feet. Bank
stabilization activities for an individual project beyond 1,000 feet are considered beyond routine
and outside of the program. Under this program, the District and County are limited to conducting
2,500 If of bank stabilization projects in a given year. Bank stabilization activities are generally
conducted between June 15" and October 31t when streams are at their driest. When possible,
bank stabilization is conducted in a preventative manner by planting exposed banks with
appropriate native species. If a more engineered approach is needed, biotechnical approaches
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are preferred. Limited prescriptive biotechnical designs are included in this manual. More
involved projects are subject to individual project permits.

Managed Streambank Retreat. Managed streambank retreat is a passive restoration approach
where a landowner removes vineyards within a buffer area along the river channel and installs an
alternative agricultural crop that can thrive in a riparian buffer zone or restores the area with
native riparian and upland plant species. Within the managed streambank retreat zone,
landowners are agreeing to allow the river to naturally expand with the understanding that the
District will implement maintenance actions to stabilize the stream bank before it reaches the
defined managed retreat line. The District will collaborate with landowners to manage these areas
in @ manner that meets the riparian enhancement objectives and is consistent with the
landowner’s land management regime. Typical maintenance actions will include the planting of
native riparian and upland species, invasive and Pierce’s disease plant management, biotechnical
bank stabilization, grading the upper bank to form a stable slope, and erosion control measures.

Currently, landowners within the CFD boundary can participate in the managed bank retreat
technique. The overall goal of managed streambank retreat is to expand this land management
concept to create a more expansive riparian corridor along the Napa River and its tributaries for
terrestrial species and to better support long-term habitat sustainability. Further discussion of
this maintenance concept is provided in Chapter 8, Streambank Protection and Stabilization.

1.4.3 Sediment and Debris Removal

Deposited and accumulated excess sediment in District maintained channels can reduce flow
capacity and thereby increase the potential for flooding. Sediment removal activities are focused
to target channels whose conveyance capacity is significantly limited due to accumulated
sediment and debris. Besides improving flow conveyance for flood management, sediment
removal activities may provide other beneficial outcomes including improved fish passage,
improved circulation and water quality, enhanced geomorphic functions, and improved aquatic
habitat. Sediment and debris removal activities are generally conducted from June 15" to October
31°t when streams are typically at their driest. The number of sediment removal projects
undertaken annually and the quantity of sediment removed in a given year depend on recent
weather and hydrologic conditions, as well as the frequency and extent of past maintenance
activities.

The District typically implements small-scale localized sediment removal activities in channel
segments roughly 250-500 feet long, and the City of American Canyon typically conducts small-
scale sediment removal in channels typically 100-200 feet long. At sites within the County Roads
Division’s jurisdiction, localized debris and sediment removal is confined to areas within and
around existing culverts and flood control channels (up to 200 CY). On average 100 to 500 CY of
sediment is removed from up to ten sites per year. Most commonly, the District needs to alleviate
a specific flow concern at an individual crossing, culvert, or other in-channel facility that
experiences moderate sediment accumulation. A sediment removal project may include
vegetation management as well, such as when cattails are removed and the District removes
sediment accumulation below the cattails in the rooting zone. Removed sediment and debris is
taken to appropriate disposal sites based on the quality and conditions of the collected sediment
and debris. Chapter 9 describes the program’s disposal activities. The Maintenance Program does
not include large sediment removal projects that are not routine as described in this Manual.

Stream Maintenance Manual for Napa County 1-36
January 2019



Chapter 1 — Introduction

1.4.4 Maintenance Activities Compared by Channel Type

Figure 1-12 summarizes the range of maintenance activities routinely conducted in maintained
channels according to channel type. Figure 1-11 includes photographs of project examples in
District creeks and a summary of the key maintenance issues with the different channel types.
The extent and intensity of maintenance is least at natural channels and semi-modified channels
and more involved for modified channels and collector channels.

The maintenance activities identified in Figure 1-11 for frequently maintained channels are
representative of the work implemented by channel type throughout the County.

1.4.5 Maintenance Activities Compared by Adjacent Land Use Type

The frequency and intensity of maintenance activities are influenced by adjacent land uses. In
developed or urbanized areas, the full suite of maintenance activity types (vegetation
management, bank stabilization, and sediment/debris removal) may be implemented to protect
life and property from potential flood damage. The majority of urbanized areas and residences
are clustered in the valley floor where the land is flat. This is also where much of the sediment
transported from upstream tributary areas deposits in stream channels and reduces channel
conveyance capacity.

Key concerns for stream maintenance adjacent to vineyards or other farmed lands are loss of
valuable agricultural property due to bank erosion often caused by downed trees or other channel
stabilization issues. As such, downed tree management and bank stabilization are the most
frequent maintenance activities implemented adjacent to agricultural property.

In open space areas such as County parks, land preserves, and upper tributary areas, the land is
allowed to moderate itself naturally and maintenance activities are less frequently conducted. If
a downed tree is blocking public access, blocking a culvert, or threatening adjacent private
property, the District will address the tree following its downed tree management protocols (see
Chapter 7.)
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Figure 1-12. Stream Maintenance Activity by Channel Type
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1.4.6 Activities Not Covered

Activities not covered under the District’s routine SMP include:

= Capital improvement projects (CIPs),
= Redesign or reshaping of channels, and
= Emergency activities and procedures.

Routine stream maintenance does not include projects that would alter the designed flood
conveyance capacity of a channel. Large construction projects and CIPs are not considered routine
stream maintenance and are not included in this Manual. However, future CIPs will consider using,
or adapting the protocols in this Manual once their project becomes operational and requires
maintenance.

A situation is considered an “emergency” if it is a sudden, unexpected occurrence involving a clear
and imminent danger that demands immediate action to prevent or mitigate loss of or damage
to life, health, property, or essential public services (Public Resource Code Section 21060.3).
Although emergency situations will not be covered by the permits authorizing the routine
maintenance activities of this Manual, the District will make every effort to follow the guidance
provided in this Manual when implementing activities under emergency conditions.

1.5 Impact Avoidance and Minimization

The District’s maintenance approach is founded on clearly understanding the maintenance need
at a site and precisely identifying the specific location, extent, and suite of maintenance activities
to be implemented. The District’s approach is also built on having a comprehensive understanding
of the stream system’s functioning, its site-specific process, and the natural and aquatic resources
at the maintenance site or reach.

Chapter 3 of this Manual provides a description of the program area’s geomorphic and biological
setting. More precisely, Chapter 3 provides reach characterizations (“reach sheets”) that describe
the geomorphic, hydrologic, habitat, and species conditions for the District’'s channels where
maintenance frequently occurs. Note that reach sheets have not been developed for all District
maintained channels, though the District aims to develop additional reach sheets for
uncharacterized maintenance reaches in the future. Over time, additional reach sheets will be
added to the Manual. Each reach is considered within its sub-basin and watershed context. The
reach sheets also summarize the key maintenance considerations at each reach and what may be
environmental enhancement opportunities. Defining this baseline of what physical processes
operate and what biological resources are found at a given reach is fundamental to the District’s
adaptive management approach. Understanding these resources, their locations and how they
interact guides the District on how to avoid, minimize, and mitigate environmental impacts.
Understanding these resources also influences how, where, and when maintenance activities
should occur.

As described in Chapter 4, impact avoidance and minimization is a 3-part process that begins with
broad level activity planning and focuses down to the details informing maintenance activities at
a given project site. At the broadest scale, the District developed Maintenance Principles to
provide overarching first-stage impact reducing guidance for maintenance activities (see Chapter
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4, Section 4.2). The following Maintenance Principles were chartered to guide the maintenance
program and avoid and reduce potential environmental impacts:

1. Apply the minimum maintenance necessary

2. Minimize mechanized maintenance, favor hand maintenance

3. Non-Routine large scale maintenance is outside of program

4. Understand and monitor the river system

5. Protect and enhance physical processes, landforms, riparian habitat and ecology
6. Manage stream resources for long-term sustainability and resiliency

From this basis, more targeted impact avoidance and minimization measures are then applied
during the maintenance planning phase (second-stage) when the annual maintenance workplan
is developed (see Chapter 14). Additionally, the District developed specific channel maintenance
BMPs to guide operational activities during maintenance implementation (third-stage) to reduce
remaining potential environmental impacts (see Section 4.4).

The avoidance and minimization measures and Maintenance Principles outlined in Chapter 4
reduce the potential impact of maintenance work. However, where the District conducts ground
disturbing stream maintenance activities such as excavation that is part of a streambank
stabilization project, they will implement mitigation projects to address impacts to riparian and
freshwater wetland habitat. Typical mitigation projects involve channel habitat enhancement and
restoration activities including tree and understory plantings and invasive species removal that
are described in Chapter 13. To provide mitigation for impacts on aquatic habitat for special-status
species (e.g., steelhead and California freshwater shrimp), the District also looks for opportunities
to develop instream habitat complexity features (including LWD) and gravel augmentation
projects.

Some ground disturbing activities may be subject to annual limits in permit conditions. As
described in this Manual, sediment removal activities are limited to 1,500 If per year and
biotechnical streambank stabilization projects are limited to 2,500 If total per year. Mitigation
may be required for certain ground disturbing activities such as sediment removal activities in
natural channels and streambank stabilization projects that require hardscape fill in jurisdictional
waters or wetlands. If the area where maintenance activities are planned already has sufficient
planting, or is in good condition regarding invasive plants, such that restoration activities are not
needed on-site, then the District will undertake the enhancement and restoration activities at
another channel location. The objective of the mitigation planting is to enhance the complexity
and diversity of the riparian canopy cover, improve channel shading, and develop a functioning
understory along the channels that are currently dominated by non-native invasive species.

The District’s routine vegetation management activities will have temporary impacts. The District
rarely removes trees from the riparian zone. As described in Chapter 6, Vegetation and Tree
Maintenance Activities, the District would only remove a tree if it is causing a flood or erosion
hazard, is trapping a significant volume of debris, or is otherwise a hazard to people or existing
infrastructure. If the District removes a native tree (3 to 6” diameter at breast height [dbh]) they
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will mitigate for this impact by replanting at a 3:1 ratio with a suitable riparian tree species at the
same location or somewhere else along the same stream. Mitigation and tree planting activities
will be reported in the District’s annual maintenance summary report.

Taken together, the application of the Maintenance Principles, additional pre-maintenance
planning avoidance measures described in Chapter 4, and the BMPs (shown in Table 4-1) provide
a comprehensive and integrated approach to avoiding and minimizing program impacts. As
structured and implemented, the Stream Maintenance Program is not anticipated to result in
substantial environmental impacts. In compliance with the California Environmental Quality Act
(CEQA), an Initial Study was completed and a Notice of Determination for a Negative Declaration
was filed on February 10, 2012 (State Clearinghouse No. 2011122050). A new CEQA compliance
document will be developed for the Manual Update (Appendix C which is forthcoming).
Temporary impacts from stream maintenance activities are avoided and minimized through the
approaches described above and detailed further in this Manual Update. The District’s long
history of habitat protection and enhancement activities as described in Chapter 4 integrated with
the program’s “self-mitigating” maintenance actions will enhance habitat throughout the County.
Residual permanent impacts that could occur as a result of some maintenance activities (e.g.,
bank hardening in jurisdictional waters/wetlands at bank repair sites) would require
compensatory mitigation; such mitigation options are described in Chapter 13.
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Chapter 2
Regulatory Compliance

2.1 Overview
This chapter describes the principal federal and state environmental regulations and policies
applicable to the maintenance activities described in this manual. This chapter is not intended to
provide an exhaustive review of environmental regulations. Rather, a summary overview of the
directly applicable regulations is provided together with the District’'s compliance approach.
Regulatory compliance is also described in Chapter 4, Impact Avoidance and Minimization, and
Chapter 14, Program Management and Reporting.
Table 2-1 lists federal, state, and local regulations which are applicable to the stream maintenance
activities described throughout this manual.
Table 2-1. Summary of Regulations
Regulatory
Agency Law/Regulation Purpose Permit/Authorization Type
CWA Section 404 Regulates placement of Regional/General Permit
dredged and fill materials
into waters of the United
USACE - San States and below the

Francisco District

ordinary high water mark
(OHWM).

Rivers and Harbors Act
Section 10

Regulates work in navigable
waters of the U.S.

Section 10 Compliance

San Francisco Bay
RWQCB or
Regional Board

CWA Section 401

Water quality certification
for placement of materials
into waters of the United
States.

401 Water Quality Certification
is required for federal permits,

including Nationwide Permits

CWA Section 402

NPDES program regulates
discharges of pollutants.

=  NPDES Municipal General

Permit — Phase I

=  NPDES Aquatic Pesticides

General Permit

CWA Section 303

Recognition and
remediation of impaired
water bodies through
establishment of Total
Maximum Daily Loads
(TMDLs) to track and reduce
pollutants and restore
beneficial uses.

Napa TMDLs

= Sediment (adopted by
Regional Board in 2009

and by the State Board in

2010; awaiting federal
approvals)

=  Pathogens (approved by
U.S. Environmental

Protection Agency [USEPA]

in 2006)

=  Nutrients (currently under

development)
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Regulatory
Agency

Law/Regulation

Purpose

Permit/Authorization Type

Porter-Cologne Water
Quiality Control Act

Regulates discharges of
materials to land and
protection of beneficial uses
of waters of the State.

Waste Discharge Requirements
(WDRs)

CDFW —Bay Delta
Region

Fish and Game Code
Section 1600

Applies to activities that will
substantially modify a river,
steam or lake. The
Agreement includes
reasonable conditions
necessary to protect those
resources.

Routine maintenance activities
are covered under a Routine
Maintenance Agreement (RMA)

California Endangered
Species Act (CESA)
(F&G Code Section
2081[b])

Regulates project activities
that may affect state
threatened or endangered
species.

CESA compliance:

Consistency determination with
USFWS/NMFS Biological
Opinions

U.S. Fish and
Wildlife Service
(USFWS)

and National
Marine Fisheries
Service (NMFS)

ESA Section 7

USACE must consult with
USFWS and NMFS if
threatened or endangered
species may be affected by
the project.

In most cases, Biological
Opinions (BOs) are issued.

State Historic
Preservation

National Historic
Preservation Act of 1966
(NHPA) Section 106

USACE must consult with
SHPO if historic properties
may be affected by the

In most cases, Programmatic
Agreements or Memorandum
of Agreement are prepared.

the geographic area of the
proposed project if
requested by the tribe.

Officer (SHPO) .
project.
Assembly Bill 52 District must consult If necessary, Memoranda of
California Native American Understanding with the tribes
tribes that are traditionally to outline protocols for
Local Tribes and culturally affiliated with | consultation on the program or

projects.

The permits and regulatory compliance requirements for the Maintenance Program are described
below by permitting agency including the CDFW, RWQCB, USACE, and others. Note that
construction of the Napa Creek/Napa River Flood Protection Project (Flood Protection Project)
features were covered under separate regulatory permits; however the routine maintenance of
these project features will covered by the SMP’s regulatory permits.

2.2

Department of Fish and Wildlife

2.2.1 California Fish and Game Code Section 1602 - Streambed Alteration Agreement

In 2012, the District and CDFW entered into a RMA to provide permitting coverage and terms for
the District’s general maintenance activities. The 2012 RMA (Notification No. 1600-2011-0349-
R3), which expires December 31, 2022, provides guidance, terms, and conditions for the
implementation of vegetation management, sediment and debris removal, and culvert
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maintenance activities; required impact avoidance and minimization approaches; and notification
responsibilities. The RMA and other permits obtained by the District are presented in Appendix D.

While the District is the primary stream maintenance agency in the County, there are other
channels throughout the County which are owned and maintained by other local landowners,
incorporated towns, and cities. These entities maintain their stream channels under similar
regulatory requirements as the District and likewise have to apply for and receive approval from
regulatory agencies to conduct instream maintenance. For example, the Town of Yountville
maintains channels within their jurisdiction under an RMA issued by CDFG (now referred to as
CDFW) on May 22, 2009 (Notification No. 1600-2008-0297-3). Yountville’s Agreement covers
vegetation maintenance, debris removal, minor sediment removal, and erosion control and bank
stabilization activities. When the District undertakes routine maintenance activities within
streams also managed by another municipality, those activities are included in the District’s
notification and report documents.

Similar to the District, in 2012, the County Roads Division entered into a similar RMA with CDFW
to provide permit coverage for routine maintenance activities that take place within County
maintained road creek crossings and culverts. The County’s RMA (Notification No. 1600-2011-
0351-R3), which expired December 31, 2017 and was renewed in January 2018 and provides
guidance, terms, and conditions for the implementation of vegetation management, sediment
and debris removal, biotechnical bank stabilization, maintenance and repair of existing sidewalks
and trails, and culvert maintenance activities; required impact avoidance and minimization
approaches; and notification responsibilities.

The City of American Canyon also entered into a RMA with CDFW to provide permit coverage for
routine maintenance activities that occur within channels and other flood control facilities in
American Canyon. The City of American Canyon’s RMA (Notification No. 1600-2017-0147-R3) was
issued in August 2017 and expires on December 31, 2021. The City’s RMA provides terms and
conditions for routine maintenance activities including sediment and debris removal, minor
vegetation removal, debris removal, bank stabilization using biotechnical techniques, and
removal of hazardous man-made structures. When the District undertakes routine maintenance
activities in the City of American Canyon’s flood control facilities, those activities will be included
in the District’s SMP notification and report documents. Note that maintenance work completed
by the City of American Canyon without direct District oversight will be subject to the City’s own
permits.

2.2.2 California Endangered Species Act

The CESA is defined in California Fish and Game Code (F&G Code) Section 2080 et seq. CESA was
originally enacted in 1970 to designate wildlife, fish, and plants as “endangered” or “rare.” In
1984, CESA was amended and species were reclassified as “endangered” or “threatened.” As of
January 1985, all “rare” wildlife species were reclassified as “threatened” and the term “rare” was
eliminated from the code.

CESA states that all native species of fishes, amphibians, reptiles, birds, mammals, invertebrates,
and plants, as well as their habitats that are threatened with extinction and those experiencing a
significant decline that, if not halted, will lead to a threatened or endangered designation, will be
protected or preserved.
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Like the federal ESA (described in Section 2.5 below), the CESA also allows for incidental take of
listed species. Take is defined under the F&G Code (Section 86) as to “hunt, pursue, catch,
capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.” The incidental take permit
process is outlined in the CESA (F&G Code Section 2081). Section 2081(b) provides a means by
which agencies or individuals may obtain authorization for incidental take of state-listed species.
Take must be incidental to, and not the purpose of, an otherwise lawful activity. Requirements
for an F&G Code Section 2081(b) permit include the identification of impacts on listed species;
development of mitigation measures that minimize and fully mitigate impacts; development of a
monitoring plan; and assurance of funding to implement mitigation and monitoring.

Chapter 3, Section 3.2 (and Table 3-1) describe listed species that may occur in the program area.
State-listed species potentially occurring in the program area include Clara Hunt’s milk-vetch
(Astragalus clarianus), Sebastopol meadowfoam (Limnanthes vinculans), Calistoga popcorn-
flower (Plagiobothrys strictus), California freshwater shrimp (Syncaris pacifica), Delta smelt
(Hypomesus transpacificus), Longfin smelt (Spirinchus thaleichthys), Swainson’s Hawk (Buteo
swainsoni), Bald eagle (Haliaeetus leucocephalus), and Townsend’s big-eared bat (Corynorhinus
townsendii).

The District’s Stream Maintenance Program is structured to avoid take of listed species.

2.3 Regional Water Quality Control Board

2.3.1 Clean Water Act Section 401 Water Quality Certification and Waste Discharge
Requirements

The Regional Board issues water quality certifications and WDRs for stream maintenance projects.
Water quality certifications are issued when a project occurs within the jurisdiction of waters of
the U.S. and a CWA Section 404 permit is required from the USACE (see Section 2.4 below). Section
401 water quality certifications are issued by the Regional Boards to complete Section 404
permits, including the use of applicable Nationwide permits. In general, for stream maintenance
projects, Section 404 permits authorized by the USACE are required when maintenance work
affects jurisdictional wetlands and/or occurs within or below the ordinary high-water mark
(OHWM?) along a stream course.

WDRs are issued when the project occurs outside of federal jurisdiction but occurs within Waters
of the State under state jurisdiction. WDRs are issued for discharges to land and waters of the
state. For example, the Regional Board issues WDRs for disposal of sediment and vegetation
removed from the channels as part of maintenance activities.

1 OHWM - Defined by USACE as that line on the shore established by the fluctuations of water and indicated
by physical characteristics such as a clear, natural line impressed on the bank, shelving, changes in the
character of the soil, destruction of terrestrial vegetation, the presence of litter and debris, or other
appropriate means that consider the characteristics of the surrounding areas. The USACE is the final arbitrator
in determining the OHWM.
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Through the development of the 2012 maintenance manual, the District and San Francisco Bay
Regional Board staff coordinated closely to develop appropriate permits to authorize the
program. This included developing a template Section 401 certification permit for District use in
conjunction with using USACE Nationwide permits for Section 404 coverage. In 2012, the Regional
Board issued a WDR and 401 certification (Order No. R2-2012-0063) to provide the District with
regulatory coverage for maintenance activities occurring within Waters of the State. This permit
expired August 31, 2017 and is included in Appendix D. The District has coordinated with Regional
Board staff and was granted an extension of this WDR and 401 certification through 2018. This
Manual update will allow completion of the pending WDR and 401 certification application.

2.3.2 Clean Water Act Section 402 — NPDES Stormwater Program

All the incorporated and unincorporated areas within the Napa River watershed are covered
under the General Permit No. CASO00004 Waste Discharge Requirements for Storm Water
Discharges from Small Municipal Separate Storm Sewer Systems (MS4s) Water Quality Order
(WQO) No. 2013-0001-DWQ (Small MS4 General Permit or Phase Il Municipal General Permit),
issued by the State Water Resources Control Board (SWRCB). The General Permit was issued in
2013 and expired in June 2018. An amendment to the Small MS4 General Permit was adopted by
the SWRCB on December 19, 20017 and is effective as of January 1, 2019. The County of Napa,
cities of American Canyon, Napa, St. Helena and Calistoga, and the Town of Yountville are each
co-permittees of the general permit. These organizations partnered to form the Napa County
Stormwater Pollution Prevention Program (NCSPPP). The NCSPPP is administered by the District’s
Stormwater Program Coordinator who ensures that all the NCSPPP partners develop, implement
and enforce a stormwater management program to reduce pollutants. The Napa County Storm
Water Management Plan (NCSWMP) provides for consistent methods to prevent stormwater
pollution; protect and enhance water quality in creeks and wetlands; preserve beneficial uses of
local waterways; and comply with state and federal regulations. These goals are met through
development of annual action plans, adoption and enforcement of local ordinances, education
and outreach efforts, monitoring, and other activities. Compliance efforts are documented in
reports submitted to the SWRCB annually.

Implementation of the NCSWMP directly influences the quantity and quality of stormwater
received in the channels maintained by the District. In turn, stream maintenance activities
described in this manual function to ensure compliance with NPDES permits through
enhancement of riparian and in-channel features which filter storm runoff and improve water
quality. Additionally, maintenance activities include trash and debris clearing and consistent
implementation of maintenance BMPs throughout the watershed. Stream maintenance efforts
will also assist with TMDL compliance requirements.

2.3.3 Clean Water Act Section 402 — NPDES Aquatic Pesticide Application Program

The Statewide General NPDES Permit for Residual Aquatic Pesticide Discharges to Waters of the
U.S. from Algae and Aquatic Weed Control Applications (WQO 2013-0002-DWQ; General Permit
No. CAG990005) or the NPDES Weed Control Permit was adopted in March 2013 and expired
November 30, 2018. The NPDES Weed Control Permit is administratively continued until a new
permit is issued; the State Water Board anticipates that a new one will be issued in late 2019 or
in 2020. Pollutants associated with aquatic pesticide application that require coverage under this
permit include over-applied or misdirected pesticide products and pesticide residues. Residues
are any pesticide byproduct, or breakdown product, or pesticide product that is present after the
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use of the pesticide to kill or control the target weed. This permit addresses the application of 2,4-
D, acrolein, copper, diquat, endothall, fluridone, glyphosate, imazapyr, sodium carbonate,
peroxyhydrate and triclopyr based aquatic pesticides to surface waters for control of aquatic
weeds.

Key requirements of the General Permit include the following:

=  Compliance with the requirements of California Toxics Rule (40 Code of Federal
Regulations [CFR] Part 131) and the state’s Policy for Implementation of Toxics
Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California (SWRCB
2000).

=  Compliance with other applicable receiving water limitations and with effluent
limitations.

= The permittee must be licensed by the California Department of Pesticide Regulation
(CDPR) or work under the supervision of someone who is licensed if the aquatic
pesticide is considered a restricted material.

= Preparation of, and adherence to, an Aquatic Pesticide Application Plan (APAP).
=  Compliance with specific monitoring and reporting requirements of the permit.
= Adherence to all label instructions and terms of any applicable use permits.

= Maintenance of a Pesticide Application Log.

=  Compliance with Public Notice Requirements.

To obtain coverage under this General Permit, a discharger must submit a completed Notice of
Intent (NOI), a vicinity map, and the first annual fee to the appropriate Regional Board. These
items constitute a complete application package, the submittal of which authorizes the discharge
of pollutants associated with the application of aquatic pesticides in compliance with the General
Permit.

In conducting stream maintenance, the District controls growth of invasive plants such as cattails,
Ludwigia, pepperweed, Arundo donax, tamarisk, and scarlet sesbania by applying herbicides. As
described above, application of herbicides directly to waters of the U.S. is regulated under the
NPDES General Weed Control Permit. While the District has coverage under this permit, for the
purposes of this Manual Update, in-water herbicide applications are considered beyond the scope
of the SMP. .

Application of pesticides to control invasive plants on stream banks above the OHWM and within
the riparian corridor (i.e., outside of federal jurisdiction, but within state jurisdiction) are not
regulated under the NPDES General Weed Control Permit. Application of pesticides within waters
of the state is regulated by the Regional Boards. The regulatory compliance process is identified
case-by-case.

2.3.4 Napa River Sediment TMDL and Sediment Reduction and Habitat
Enhancement Plan

More than half of fine sediment delivered to Napa River during the 10-year period of 1994 to 2004
was associated with land use activities, including roads, human-caused channel incision,
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vineyards, intensive historical livestock grazing, and urban stormwater runoff (San Francisco Bay
RWQCB 2009). Other key sources of fine sediment included instream channel erosion. Under the
authority of Section 303 of the CWA, the Regional Board evaluated the effects of increased
sediment on beneficial uses within the Napa River watershed. Based on the evaluation, the
Regional Board established a TMDL to reduce sediment loading and established the Napa River
Sediment Reduction and Habitat Enhancement Plan to restore beneficial uses. The Regional Board
adopted both plans in September 2009. The plans were approved by the SWRCB in 2010 and the
Basin Plan amendment was approved at that time. The plans were also approved by the USEPA in
2011. As such, the plans are being carried by the County.

The goals of the Napa River Sediment Reduction and Habitat Enhancement Plan are to:
= Conserve the steelhead trout population
= Establish a self-sustaining Chinook salmon population
= Enhance the overall health of the native fish community
= Enhance the aesthetic and recreational values of the river and its tributaries
To achieve these goals, specific actions are needed to:

= Attain and maintain suitable gravel quality and diverse streambed topography in
freshwater reaches of Napa River and its tributaries

=  Protect and/or enhance base flows in tributaries and the mainstem of the Napa River

= Reduce the number and significance of human-made structures in channels that block or
impede fish passage

= Maintain and/or decrease summer water temperatures in tributaries to the Napa River

The District’'s SMP directly supports the goals of the TMDL by reducing sediment loading and
sediment storage in Napa County channels. As discussed in Chapter 8, the District repairs and
stabilizes eroding streambanks which are a key sediment source for downstream sediment
accumulation. Similarly, the District removes accumulated sediment and debris blockages which
cause further sediment trapping and deposition (see Chapter 9).

The Napa County RCD’s road maintenance projects, as described in Chapter 11, are intended to
reduce sediment transport from existing unpaved roads and directly meet the TMDL’s
performance standard for reducing road-related sediment delivery to channels below 500 cubic
yards per mile over a 20-year period. Additionally, as described in Chapters 7 and 13, retention
and enhancement of LWD in the channels maintained under this program directly meets the
habitat enhancement goals of the TMDL. Specifically, the Habitat Enhancement Plan component
of the TMDL Implementation Plan (as stated in the Basin Plan Amendment) identifies the
following stressors, management objectives, and actions:
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Table 5.1 (of Basin Plan Amendment): Recommended Actions to Reduce Sediment Load and
Enhance Habitat Complexity in Napa River and its Tributaries
Stressor Management Objectives Actions

Habitat degradation as a result
of mainstem Napa River and
lower reaches of its larger
tributaries incising

Reduce rates of sediment delivery

(associated with incision and
accelerated bank erosion) to
channels, by 50 percent.

Enhance channel habitat as needed

to support self-sustaining run of
Chinook salmon and enhance the
overall health of the native fish
community.

1.1 Develop and implement
plans to enhance stream-
riparian habitat conditions,
and reduce fine sediment
supply in the mainstem Napa
River and lower tributary
reaches

Habitat degradation as a result
of reduction in large woody
debris in stream channels

Enhance quality of rearing habitat for
juvenile salmonids

1.2 Develop and implement
performance standards for
protection of ecologically
significant large woody
debris in stream channels

Table 5.4  (of Basin Plan Amendment): Recommended Actions to Protect and/or Enhance
Stream Temperature
Stressor Management Objectives Actions

Stressful summer water
temperatures in tributaries

Enhance amount of ecologically significant

large woody debris in channels

See Table 5.1

Enhance potential shade along riparian
corridors

4.3 Implement management
actions to accelerate
recovery of native riparian
tree species

The stream maintenance manual directly implements TMDL Actions 1.1, 1.2, and 4.3 identified as
part of the Habitat Enhancement Plan. Vegetation management and habitat enhancement
activities (described in Chapters 6 and 13, respectively) include planting and management of
native riparian tree species. Stream maintenance activities seek to encourage development of a
native riparian canopy over stream channels to reduce summer water temperatures. Downed tree
management and LWD enhancement activities directly benefit instream complexity and salmonid
habitat.

Through conducting the stream maintenance activities described in this manual, the District
supports and enhances instream fish habitat as guided by the TMDL. Implementation of the
maintenance BMPs provides for consistent management of stream channels and compliance with
TMDL and NPDES requirements. Because the TMDL is not yet approved by the USEPA, the TMDL
is not currently enforceable. However, it is anticipated that county compliance with the TMDL will
be required in the new Phase Il Municipal General Permit (as discussed previously).
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2.4 Army Corps of Engineers

2.4.1 CWA Section 404 Nationwide Permits

Though infrequent, on occasion the District may need to conduct maintenance work below the
OHWM of channels. These are areas within the Waters of the U.S. and fall within the jurisdiction
of USACE. As described above in this manual, maintenance work rarely involves extensive
dredging or the placement of fill. However, critical sediment blockages or bank failures do need
to be maintained and addressed. When work beneath OHWM is necessary, such as with bank
stabilization or sediment removal projects, the District’'s maintenance activities are consistent
with activities administered and permitted by the USACE’s Nationwide Permit Program. More
specifically, Nationwide Permits 3 (maintenance), 13 (bank stabilization), 18 (minor discharges),
19 (minor dredging), 27 (aquatic habitat restoration, establishment, and enhancement activities),
and 43 (stormwater management facilities) are directly applicable to proposed activities and are
utilized for stream maintenance activities.

The procedure for conducting activities under the Nationwide Permit Program generally involves
submitting a preconstruction notification report (PCN) to the USACE. The PCN must contain
contact information for the permitted, location and description of the project, delineation of
waters and wetlands, list of endangered or threatened species, and information on historic
properties. The PCN is submitted to the USACE for review and approval. If the USACE determines
that minimal impacts would result from the project, they provide a written response whether the
project can proceed under the terms and conditions of the Nationwide Permit. Approvals from
the Regional Board, USFWS, NMFS, and SHPO may be required in conjunction with using
Nationwide permits.

Concurrent with this Manual update, the District has applied for programmatic coverage of
maintenance activities subject to USACE jurisdiction under a Regional General Permit (RGP). The
District will conduct formal consultations with the USACE, and other agencies (described below)
to obtain federal and state approvals for routine maintenance activities within waters of the U.S.

2.5 Other Agencies

2.5.1 U.S. Fish and Wildlife Service
Federal Endangered Species Act

If, as part of USACE permitting, it is determined that the maintenance project would have the
potential to affect a threatened or endangered species or critical habitat, the USACE must comply
with Section 7 of the ESA, which protects plant and wildlife species determined by USFWS to be
at risk of extinction. USFWS is responsible for protecting listed plants and wildlife other than
marine species and anadromous fishes, which are protected by the NMFS.

As described in Section 4.4, the USACE will consult with USFWS either formally or informally to
address the effects of the project on terrestrial species and their habitats. As part of the District’s
application for an RGP, a Biological Assessment (BA) that describes potential effects of
maintenance activities on listed species and their habitat has been prepared and will be submitted
to USFWS as part of the formal consultation between USFWS and the Corps. Upon review of the
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BA, the USFWS will issue a BO with “incidental take” provisions to the USACE permit manager.
Chapter 3, Section 3.2.3 describes federally listed species that may occur in the program area.

Migratory Bird Treaty Act

In addition to the ESA, the USFWS administers the Migratory Bird Treaty Act (MBTA). The MBTA
makes it unlawful in any manner, unless expressly authorized by permit in accordance with federal
regulations, to pursue, hunt, take, capture, kill, cause to be shipped, exported, or imported,
deliver for transportation, transport or cause to be transported, carry or cause to be carried, or
receive for shipment, transportation, carriage, or export at any time, or in any manner, any
migratory bird, or any part, nest, or egg of any such bird. The definition of “take” is any act to
“pursue, hunt, shoot, wound, kill, trap, capture or collect, or attempt to pursue, hunt, shoot,
wound, kill, trap, capture or collect.” This includes most actions, direct and indirect, that can result
in take or possession, whether it is temporary or permanent, of any protected species. Although
harassment and habitat modification do not themselves constitute take under the MBTA or the
California Fish and Game Code (F&G Code), such actions that result in direct loss of birds, nests,
or eggs, including nest abandonment or failure, are considered take under such regulations. A list
of migratory birds protected under the MBTA is available in 50 CFR Section 10.13. On December
8, 2004, the U.S. Congress passed the Migratory Bird Treaty Reform Act (Division E, Title |, Section
143 of the Consolidated Appropriations Act, 2005, PL 108—447), which excludes all migratory birds
that are non-native or have been human-introduced to the U.S. or its territories. It defines a native
migratory bird as a species present within the U.S. and its territories as a result of natural
biological or ecological processes. USFWS published a list of the bird species excluded from the
MBTA on March 15, 2005 (70 Federal Register 12710).

All native bird species occurring in the program area are protected by the MBTA. Maintenance
activities, such as vegetation management, may require the removal of vegetation at work sites
where migratory birds are nesting. Compliance with the MBTA will be met through the
implementation of BMPs requiring pre-activity surveys before any breeding-season maintenance
activities are implemented so that take of migratory birds is avoided.

Bald and Golden Eagle Protection Act

The Bald and Golden Eagle Protection Act of 1940 protects eagles from commercial exploitation
and safeguards their continued survival in the U.S. This law provides for the protection of the bald
eagle (the national emblem) and the golden eagle by prohibiting, except under certain specified
conditions, the taking, possession, and commerce of such birds. USFWS, which enforces the Bald
and Golden Eagle Protection Act, can issue permits for the take of eagles under limited
circumstances. However, no such permit will be needed for the proposed maintenance activities,
which will avoid any such impacts through implementation of BMP BIO-1, “Minimize Impacts to
Nesting Birds via Site Assessments and Avoidance Measures.”

2.5.2 National Marine Fisheries Service

Federal Endangered Species Act

For protected marine and aquatic fish species and habitat, the USACE may need to consult with
the National Marine Fisheries Service (NMFS). The federal consultation process between the
USACE and NMFS is similar to the process described above for USFWS, whereby, NMFS evaluates
potential impacts on threatened and endangered fish species and their critical habitat through
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preparation of a BA. A BO will be requested from NMFS for ESA-listed fish species and habitat that
may be affected by the maintenance program.

2.5.3 State Historic Preservation Officer

National Historic Preservation Act - Section 106

If during the federal permitting and review process, the USACE determines there is a potential to
affect historic properties, compliance with Section 106 of the National Historic Preservation Act
(NHPA) is required. Section 106 of the NHPA of 1966, as amended, requires federal agencies to
take into account the effects of their undertakings on historic properties, which are cultural
resources that are listed, or are eligible for listing, in the National Register of Historic Places
(NRHP). Historic properties can include buildings, historic-era and prehistoric archaeological sites,
objects, districts, and landscapes. THE NHPA authorizes the Secretary of the Interior to expand
and maintain the NRHP, and the Secretary has established an Advisory Council on Historic
Preservation (ACHP) as an independent federal entity to develop and oversee the nation’s
preservation policies. Section 106 of the NHPA requires federal agencies to afford the ACHP a
reasonable opportunity to comment before licensing or approving the expenditure of funds on
any undertaking that may affect historic properties, and it requires federal agencies to coordinate
with the Native American tribes, the interested public, and the SHPO in the state where the
proposed action will take place.

Since the District has applied for an RGP to discharge fill into waters of the U.S. under the authority
of CWA Section 404, USACE must comply with Section 106 of the NHPA because an RGP would be
an undertaking by USACE as defined under Interim Guidance for Implementing Title 33, CRF Part
325, Appendix C, and under Title 36, CFR Part 800.16(y). Title 33, CFR Part 325, Appendix C
establishes the procedures to be followed by USACE to fulfill NHPA requirements.

Earth-disturbing activities (e.g., sediment removal activities in natural and earthen channels) that
are conducted under the maintenance program within USACE jurisdiction (e.g., below the OHWM)
and affect previously undisturbed soils will require compliance with Section 106 of the NHPA.
Other earth-disturbing activities that may require compliance with Section 106 of the NHPA
include biotechnical bank stabilization projects in the event that excavation is required beyond a
channel’s as-built design. Because the exact locations and nature of future projects are unknown
and will be identified over the term of the Section 404 permit, the District will enter into a
programmatic agreement (PA) with the USACE and the SHPO to establish a process under which
the District will comply with the implementing regulations of Section 106 pursuant to 36 CFR
800.14(b)(1)(ii) and 36 CFR 800.14(b)(2). The PA will be a legally binding document to ensure that
the District will comply with the Section 106 requirements for each project that falls under the
USACE permit. The PA will outline the protocols required for Section 106 compliance.

2.5.4 Local Tribes

Assembly Bill 52, which was approved in September 2014 and which went into effect on January
1, 2015, requires that lead agencies consult with a California Native American tribe that is
traditionally and culturally affiliated with the geographic area of a proposed project, if so
requested by the tribe. The bill, chaptered in State CEQA Guidelines Section 21084.2, also specifies
that a project with an effect that may cause a substantial adverse change in the significance of a
tribal cultural resource (TCR; defined under Public Resources Code [PRC] Section 21074) is a
project that may have a significant effect on the environment. Mitigation measures for TCRs must
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be developed in consultation with the affected California Native American tribe pursuant to newly
chaptered PRC Section 21080.3.2, or according to Section 21084.3. Section 21084.3 identifies
mitigation measures that include avoidance and preservation of TCRs and treating TCRs with
culturally appropriate dignity, taking into account the tribal cultural values and meaning of the
resource.

Native American tribes who have a cultural affiliation with the SMP area include the Wappo and
the Yocha Dehe Wintun Nation. Both of these tribes have notified the District that they would like
to be informed of proposed projects through formal notification pursuant to PRC Section
21080.3.1(b)(1). As a result, the District is required to notify these tribes about the maintenance
program or specific projects developed by the program, and consult with the tribes if the tribes
respond, in writing, that they would like to consult on the program or projects. Through the SMP’s
CEQA process, the District will consult with the tribes about the presence of TCRs within the
program or individual project areas, and mitigation measures for any TCRs that might be impacted
by project activities. The District may enter into Memoranda of Understanding with the tribes to
outline protocols for consultation on the program or project.
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Chapter 3
ENVIRONMENTAL SETTING

The SMP’s maintenance approach relies on first recognizing the fundamental hydrologic,
geomorphic, and biologic processes that influence a given stream reach and then adaptively
managing and maintaining streams based on the underlying processes. Understanding the
physical and biological setting of a particular stream reach and other contributing factors is key to
determining the timing, frequency, strategy and need for various maintenance elements. In this
chapter, an overview of the geomorphic setting and biological resources are provided in Sections
3.1 and 3.2. Section 3.3 describes the cultural resources environmental setting. The creeks of
Napa County often have important cultural resource histories. Understanding and documenting
cultural resources is also a requirement of the CWA, and Section 404 permitting. In Section 3.4,
the chapter continues with individual stream reach characterizations for primary maintenance
reaches in the SMP. These stream reach characterizations provide a summary of existing physical
and biological conditions and highlight routine maintenance activities and needs.

3.1  Geomorphic Setting

As described in Chapter 1, Section 1.3, Program Area and Channel Ownership Types, and shown
in the maps of Chapter 1, the maintenance activities in this SMP manual are focused in the Napa
River, Putah Creek, and Green Valley Creek watersheds. The Napa River watershed is a generally
northwest-southeast oriented drainage basin whose shape and alignment follows the regional
geologic structure. The watershed is defined by the Mayacamas Mountains to the west, which
provides a ridgeline with several steep eastward and southeastward flowing tributaries that
descend to the valley floor. The eastern watershed boundary is formed by an unnamed ridgeline
formed of several individual peaks including Howell Mountain, Atlas Peak, and Mt. George. Similar
to the west side of the watershed, numerous tributary streams emerge from the eastern slopes
and descend toward the valley floor. The northern watershed boundary is formed in the
headwaters of Mt. St. Helena north of Calistoga and the southern watershed boundary is formed
by the tidally influenced marshes of the Napa River near San Francisco Bay.

The Putah Creek watershed is similar in alignment to the Napa River watershed but is to the
interior (east) of the Napa River watershed and generally has less precipitation due to a rain
shadow effect. The Upper Putah Creek watershed drains to Lake Berryessa in eastern Napa
County. Downstream of Monticello Dam at Lake Berryessa, Putah Creek leaves Napa County and
becomes the boundary between Yolo and Solano Counties, eventually flowing into the Yolo
Bypass about one-quarter mile west of the Sacramento Deep Water Channel. Green Valley Creek
is a smaller watershed, southeast of the Napa River watershed that drains to the Suisun Marsh
area, north of Suisun Bay, south of the town of Cordelia.

The watershed structure and stream network are relevant in considering sediment delivery and
stream maintenance needs. The higher mountains that ring the Napa River, Putah Creek, and
Green Valley Creek watersheds provide the headwater source areas for runoff and sediment that
accumulate in the tributary and valley floor streams below. The steep canyons and headwater
mountain streams deliver flows and sediment to the valley floors and often build characteristic
alluvial fans at the base of the mountains. Historically, these alluvial fans functioned as
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depositional areas that stored sediments in the topographic transition between the higher and
steeper headwater areas and the more gently sloping floodplain of the Napa Valley floor.
Historically, during large flood events, streams migrated across these alluvial fan and valley floor
floodplain and distributed sediments evenly across the surface. Over time, fans propagated
downstream onto the valley floor at variable rates depending upon sediment sources, climatic
conditions, and tectonic activity (earthquakes and motion along fault lines).

The topographic transition between mountain, fan, and plain is important in considering
maintenance needs for the channels that are maintained under this program. As shown in the
maps of Chapter 1, many of the maintenance channels begin in the historic alluvial fan zone, most
often in the lower fan areas. Historically these were reaches that received abundant sediment
from upstream sources. Over time these reaches may have stored this sediment in the channel,
distributed and deposited it along the fan or floodplain surface, or carried it in the channel toward
the next larger river confluence downstream.

The historic geomorphic system was altered and affected greatly by land use practices and
infrastructure developed in the 19" and 20" centuries. Grazing, agriculture, vegetation
conversion, road development, flood protection, river navigation and many other activities
combined to change the physical system. Under existing conditions, with many developed land
uses adjacent to creeks that are maintained by the District, City of American Canyon and County,
many of the streams have been channelized and are engineered and maintained for flood control
purposes. Streams that previously migrated and deposited their materials across a broad fan or
plain surface are now contained in generally more linear channels with gradients that are typically
governed by hardened road crossings upstream and downstream.

Development of the larger north-south highways and roadways of the County, like Highway 29 on
the west side of the valley and Silverado Trail on the east side of the valley, resulted in the
culverting of several streams and the development of “collector” ditches and creeks that run
parallel to the highway. Collector channels like the Yountville Outfall North Collector, Yountville
Outfall South Collector, Solano Road Ditch, and North Salvador Collector channels collect flows
from multiple tributaries draining from the west into a single channel that parallels Highway 29,
and then pass the flows beneath the highway in generally larger culverts. The District maintains
these collector channels for sediment accumulation, bank stabilization, and vegetation
management. The construction of the smaller road networks that extend up into the tributary
subbasins of the watershed have also had an important geomorphic effect of generally increasing
runoff and sediment transport to downstream creeks.

Stream channel incision is another geomorphic legacy that affects some of the channels
maintained by the District. Different from the situation of abundant sediment deposition
described above, incising channels are actively eroding and down-cutting into their floodplain.
There are several possible causes for channel incision including hydromodification effects (due to
land use changes) whereby runoff and streamflows are more erosive due to higher peak volumes
and velocities. Sometimes channels incise because the “base” or “trunk” stream into which they
flow has itself “sunk” or incised, and therefore the tributary follows this lead by incising to meet
the elevation of the downstream receiving water. Alternatively, channels sometimes incise
because there is an active “headward migrating knickpoint” that moves upstream through a
system eroding and lowering the channel bed as it moves upstream. Channel incision is another
geomorphic process that affects the District’s maintenance needs. Incised channels are typically
at greater risk for bank destabilization and in need of bank repair.
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Much of the routine maintenance work covered under this SMP occurs along smaller tributary
streams to the Napa River, where occasional vegetation management, debris clearing, sediment
removal, or bank stabilization activities are needed. This program also includes routine
maintenance work along the mainstem Napa River including areas that are part of the Napa
River/Napa Creek Flood Protection Project (Flood Protection Project), creeks in American Canyon,
County road crossings of creeks or tributaries throughout the county, and roads on private
property including some at tributary or creek crossings. Typical maintenance activities are
described in detail in Chapters 5-12 of this manual. For the mainstem Napa River, in addition to
general vegetation management, sediment and debris clearing, and bank stabilization activities if
needed, the District also conducts maintenance of on-going ecologic restoration projects at the
Rutherford Reach and Oakville to Oak Knoll project sites as described in Chapter 10.

Biological Resources

This section describes the biological resources that occur in aquatic and terrestrial habitats that
are potentially affected by activities covered by this SMP.

3.2.1 Biotic Communities

Aquatic Habitats

Aquatic habitats in Napa County are highly diverse in size, type, and function. The streams that
form the drainage network within the County are the primary aquatic habitat relevant to program
activities. To a lesser extent, freshwater wetlands, including seeps and springs, may also be
affected by program activities. With the exception of a brackish wetland adjacent to the Edgerly
Island Facility, the brackish wetland within the Flood Protection Project area, and some brackish
wetlands in the downstream portions of maintenance areas in the vicinity of American Canyon,
saline wetlands (i.e., salt and brackish marsh) that occur in the southern part of the County are
not included in the program area, and are not addressed in this manual. Likewise, vernal pools
are not likely to be affected by the activities conducted under the SMP, and are not addressed in
this manual. As described in Chapter 10, the District conducts maintenance in the Edgerly Island
vicinity and maintains a 45-acre (ac) wetland mitigation site adjacent to the dredged material
rehandling facility. RCD activities will likely occur in or near tributary streams generally higher in
the watershed than other program activities, affecting habitats such as intermittent streams.

Streams and Drainages

Streams and drainages in the program area include tributaries to the Napa River, San Pablo Bay,
Suisun Creek, Putah Creek and Green Valley Creek, and other smaller water conveyance features
such as ditches and swales. The characteristics of the aquatic habitat associated with these
features vary considerably. Several of the Napa River tributaries provide perennial aquatic habitat
for fish and wildlife. Many smaller streams and drainages experience periods of low flow or no
surface flow during summer and fall.
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Only a few species of vascular plants typically
grow within fast-flowing streams. Species that
may be found in or adjacent to such streams
in the program area include torrent sedge
(Carex nudata), giant chain fern (Woodwardia
fimbriata), spicebush (Calycanthus
occidentalis), and small-fruited bulrush
(Scirpus microcarpus). Certain non-vascular
plants, such as aquatic mosses and
filamentous algae that are tightly attached to
rocks by strong holdfasts, can survive the fast
current. Low gradient, slow flowing streams
and drainages in the program area support

dense growth of aquatic vegetation such as

Ludwigia (see photo), water plantain

(Alisma plantago-aquatica), and smartweeds (Polygonum spp.).

Aquatic vegetation, primarily Ludwigia, in the Yountville
Outfall.

Common, widespread bird species that use stream habitats in the program area include herons,
egrets, and waterfowl. Some species of amphibians use stream habitats for breeding, particularly
bullfrogs (Lithobates catesbeianus), which are not native to California. Native amphibians that
may be present in and around aquatic habitats in the program area include Coast Range newt
(Taricha torosa torosa), Pacific treefrog (Hyla regilla), California red-legged frog (Rana draytonii),
foothill yellow-legged frog (Rana bolyii), and California toads (Bufo boreas halophilus). Pacific
pond turtles (Actinemys marmorata) also use these habitats, often concentrated in areas of
optimal habitat such as side channel and backwater areas. California freshwater shrimp (Syncaris
pacifica) are found in pools in low-gradient streams such as the Napa River, Garnett Creek and
Huichica Creek (Jones & Stokes and EDAW 2005). Fish species occurring in the program area found
are described in Section 3.2.2.

Functions and values provided by instream aquatic habitat include the following:

= Maintenance of surface and groundwater quality through filtration and decomposition
of pollutants;

= Groundwater aquifer recharge;

=  Water for human, animal, and wildlife use;

= Wildlife habitat;

=  Opportunities for recreation, including fishing and boating; and

=  Opportunities for conservation and restoration of fish and wildlife habitat.

Freshwater Wetlands

Freshwater wetlands are distributed throughout the program area in swales, low-lying areas and
around ponds and reservoirs. Freshwater wetlands in the program area are typically characterized
by monocots—grasses and grass-like plants in the sedge and rush families—that are tolerant of
extended exposure to saturated soils or inundation by surface water. Perennial wetlands that hold
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water for most or all of the year are characterized by dense stands of cattail (Typha spp.) and
bulrush or tule (Schoenoplectus [=Scirpus] spp). Ponds and other open water areas may support
plants with floating leaves, such as pondweeds (Potamogeton spp.), mosquito fern (Azolla spp.),
and duckweed (Lemna spp. and Wolfia spp.), or submerged plants, such as Canadian pondweed
(Elodea canadensis) and Najas spp. Associated species in perennial wetlands include other
bulrush species, creeping spikerush (Eleocharis macrostachya), mannagrass (Glyceria spp.),
floating water-primrose, water-plantain, umbrella flatsedge (Cyperus eragrostis), mint (Mentha
spp.), buttercup, and smartweeds. Wetlands with more seasonal water supply support sedges
(Carex spp.) and rushes (Juncus phaeocephalus, J. effusus, J. balticus, and others). Mediterranean
barley (Hordeum marinum ssp. gussoneanum), Italian ryegrass, curly dock (Rumex crispus), and
hyssop loosestrife (Lythrum hyssopifolia) are common associated species in seasonal wetlands.

Freshwater wetlands, particularly those with native vegetation and high structural complexity,
provide high-quality wildlife habitat that offers nesting, foraging, roosting, and cover for a variety
of species. The high plant productivity typical of freshwater wetlands offers abundant food
sources and cover for wildlife. The wildlife community that receives the most evident benefit from
freshwater wetlands is birds. Common and uncommon bird species typically associated with
emergent freshwater wetlands that may be found in the County include grebes, rails (e.g., Virginia
rail [Rallus limicola], American coot [Fulica americanal), herons, egrets, ducks (e.g., wood duck
[Aix sponsa], cinnamon teal [Anas cyanopteral]), shorebirds, marsh wren (Cistothorus palustris),
and common yellowthroat (Geothlypis trichas). In addition to the abundance of birds, other
vertebrates found in freshwater wetlands include amphibians, reptiles, and mammals.
Amphibians and reptiles that use freshwater wetlands include Pacific chorus frogs, western toads
(Bufo boreas), and garter snakes (Thamnophis spp.), which in turn provide food for animals
including birds and mammals. Mammal visitors to freshwater wetlands include deer mouse
(Peromyscus spp.), California meadow vole (Microtus californicus), river otter (Lutra canadensis),
and mule deer (Odocoileus hemionus). Muskrats (Ondatra zibethicus) and beaver (Castor
canadensis) may use freshwater wetlands for cover, food, and/or hut construction. Many bat
species forage for insect prey over wetlands. Freshwater wetlands typically contain many
invertebrates—such as dragonflies, craneflies, and snails—that provide an important food source
for other species.

Functions and values provided by freshwater wetlands include the following:

=  Maintenance of surface water quality through filtration and decomposition of
pollutants,

= Groundwater recharge,

=  Flood control, due to storage of flood and storm surge waters,
= Water for stock and wildlife use,

=  Wildlife habitat, and

= Recreation, including bird watching, hunting, and fishing.

Maintenance of native communities, connectivity with the watershed, and a natural hydrologic
regime are necessary to maintain these values. Aquatic habitats and wetlands are frequently
colonized by invasive species of plants, invertebrates, fish, and amphibians. Invasive species
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readily displace native species and commonly prey upon them. Ponds, reservoirs, canals, and
lowland rivers are often the sites of exotic or nonnative species introductions and concentrations,
including many aquatic invertebrates (e.g., insects, snails, clams, crayfish,), many nonnative fish
species, and bullfrogs (Jones & Stokes and EDAW 2005).

In general, alteration of hydrology and environmental change resulting from dams, water
withdrawals, and land use conversion of riparian and floodplain areas are the primary threats to
streams in the program area. Altered hydrology has been identified as the primary cause or a
contributing factor in the decline of several fish species (Moyle et al. 1996), and low summer flows
in Napa River tributary streams have been shown to reduce feeding and growth opportunities for
rearing steelhead (Stillwater Sciences 2007).

Brackish Wetlands

Brackish wetlands in the program area include the 45-ac mitigation site adjacent to the Edgerly
Island Facility, the diked tidal marsh on the Edgerly Island facility, and brackish emergent wetlands
in the Flood Protection Project area. Vegetation in the mitigation site is dominated by ruderal
species in the ecotone between wetland areas and upland area, with some pockets of native
plants such as coyotebrush (Baccharis pilularis). Wetter areas of the site include species such as
pickleweed and various hydrophytic graminoids. Based on communication with the USACE and
because the Edgerly Island wetlands are within an isolated and enclosed basin controlled by a
structure, the wetlands were found to not be federally jurisdictional under the Clean Water Act.
Vegetation community composition in the diked brackish marsh on the Edgerly Island site
generally follows the topographic gradients. The lowest vegetated portions of the site are
dominated by saltmarsh sandspurry (Spergularia marina); and non-native brassbuttons (Cotula
coronopifolia) is also present. As elevation increases the diked marsh community includes non-
native species such as fat hen (Atriplex prostrata) and rabbitsfoot grass (Polypogon
monspeliensis). The upper extents of the diked marsh habitat are dominated by perennial ryegrass
(Festuca perennis) and salt grass (Distichlis spicata).

Dominant plant species in brackish emergent wetlands in the Napa River Flood Protection Project
include southern bulrush (Schoenoplectus californicus), saltmarsh bulrush (Bolboschoenus
maritimus ssp. paludosus), Oregon gumweed (Grindelia stricta), marsh jaumea (Jaumea carnosa),
rushes (Juncus spp.), narrowleaved cattail (Typha angustifolia), pickleweed (Salicornia pacifica),
and salt grass (Stillwater Sciences 2018). Tidal mudflats are found adjacent to brackish wetlands
in the Flood Protection Project area, and vegetative cover is sparse in these areas (Stillwater
Sciences 2018).

Small areas of brackish wetlands may also be found in the downstream portion of maintained
channels in the vicinity of American Canyon.

Brackish wetlands provide habitat for many species. Bird species typically associated with brackish
wetlands include similar assemblages to those associated with freshwater wetlands. Mammals
such as shrews, bats, raccoons, and mice may occur in this habitat.
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Terrestrial Habitats

Riparian Woodlands

Riparian woodlands and forests are found along waterways throughout the County. Valley oak
riparian woodlands and mixed willow riparian forest are the most common riparian vegetation
community types in the Napa Valley, Carneros, and Jameson/American Canyon areas (Jones &
Stokes and EDAW 2005). Valley oak riparian woodlands in Napa County are characterized by valley
oak (Quercus lobata) and one of two suites of co-dominant tree species, either California bay
(Umbellularia californica), coast live oak (Q. agrifolia), walnut (Juglans californica var hindsii) and
Oregon ash (Fraxinus latifolia), or Fremont cottonwood (Populus fremontii) and coast live oak
(Jones & Stokes and EDAW 2005). Valley oak riparian woodlands constitute only a small fraction
of the County’s overall area, but are particularly valuable in terms of providing wildlife habitat.
Valley oak riparian woodlands that are not heavily grazed typically contain a variety of plant
species in the understory, such as bracken fern (Pteridium aquilinum), Santa Barbara sedge (Carex
barbarae), arroyo willow (Salix lasiolepis), California rose (Rosa californica), common snowberry
(Symphoricarpus albus), California blackberry (Rubus ursinus), and wild grape (Vitus californica)
(Jones & Stokes and EDAW 2005). Valley oak woodland and savanna also occurs on the open valley
floor, where it was historically quite extensive (Jones & Stokes and EDAW 2005, SFEI 2008).

Mixed willow riparian woodlands and scrub includes Pacific willow (Salix lucida ssp. lasiandra),
red willow (Salix laevigata), black willow (Salix gooddingii), narrowleaf or sandbar willow (Salix
exigua), and arroyo willow (Jones & Stokes and EDAW 2005). These species may be found in pure
or mixed stands. Other species found in mixed willow riparian forests include Fremont
cottonwood, valley oak, coast live oak, California rose, California blackberry, common snowberry,
white alder (Alnus rhombifolia), and big-leaf maple (Acer macrophyllum).

Riparian woodlands and forests are valuable for wildlife since they provide shade, water,
favorable microclimates, and important movement corridors. In-stream woody debris from
riparian trees and shrubs also provides important habitat elements, forming scour pools and
logjams used by insects, amphibians, and fish (Riparian Habitat Joint Venture 2004). Riparian
forests are particularly important for California landbird species, providing breeding habitat, over-
wintering grounds, migration stopover areas (Riparian Habitat Joint Venture 2004), and
movement corridors for bird species with somewhat limited mobility such as California quail
(Callipepla californica). Multilayered, structurally complex vegetation enhances quality of riparian
habitat.

Wildlife associated with riparian forests include amphibians such as Pacific tree frog (Pseudacris
regilla); reptiles such as ring-necked snake (Diadophis punctatus) and sharp-tailed snake (Contia
tenuis); birds such as black phoebe (Sayornis nigricans), yellow-breasted chat (Icteria virens),
bushtit (Psaltriparus minimus), Pacific-slope flycatcher (Empidonax difficilis), and orange-crowned
warbler (Vermivora celata); and mammals such as raccoon (Procyon lotor), ringtail (Bassariscus
astutus), bobcat (Lynx rufus), and shrews (Sorex spp.). In recent years beavers have established a
colony on Salvador Creek near Vintage High School (See Chapter 11, Figure 11-2). A variety of bat
species may roost in riparian trees including the western red bat (Lasiurus blossevillii), a state
species of special concern. Riparian habitat also contributes essential functions to aquatic habitats
that support steelhead (Oncorhynchus mykiss), Chinook salmon (O. tshawytscha), and other fish
species.
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Functions and values provided by riparian woodlands and forest include the following:
= Stabilization of stream banks;
= Maintenance of stream water temperatures through shading of the channel;
=  Movement corridors for wildlife;
= Habitat for wildlife, and inputs of coarse woody debris and detritus to streams;

=  QOpportunities for recreation, including hunting, bird-watching, hiking, and horseback
riding.

Oak Woodlands

Oak woodlands are common in the County, covering more than 167,000 ac or 33 percent of land
in the County (Jones & Stokes and EDAW 2005). Most of these woodlands are mixed oak with
multiple dominant oak species such as coast live oak, interior live oak (Quercus wislizeni), blue
oak (Q. douglasii), and California black oak (Q. kelloggii) (Jones & Stokes and EDAW 2005). Other
oak woodlands include evergreen oak woodlands (dominated by coast live oak and interior live
oak) and deciduous oak woodlands (dominated by blue oak or valley oak) (Jones & Stokes and
EDAW 2005). The understory in these woodlands often contains annual or perennial grass species,
poison oak (Toxicodendron diversilobum), hairy honeysuckle (Lonicera hispidula), and rigid hedge
nettle (Stachys ajugoides) (Jones & Stokes and EDAW 2005).

Oak woodlands provide valuable food resources and habitat for wildlife. Acorns and oak-feeding
insects provide food for many bird and wildlife species (Jones & Stokes and EDAW 2005). Birds
such as ash-throated flycatcher (Myiarchus cinerascens), Hutton’s vireo (Vireo huttoni), orange-
crowned warbler, lark sparrow (Chondestes grammacus), Bullock’s oriole (Icterus bullockii),
Lawrence’s goldfinch (Carduelis lawrencei) and lesser goldfinch (Carduelis psaltria) are found in
oak woodlands (Jones & Stokes and EDAW 2005). Mammals which may be found in these habitats
include northern raccoon (Procyon lotor), striped skunk (Mephitis mephitis), gray fox (Urocyon
cinereoargenteus), bobcat (Lynx rufus), Columbian black-tailed deer (Odocoileus hemionus
columbianus), and mountain lion (Puma concolor) (Jones & Stokes and EDAW 2005).

Functions and values provided by oak woodlands include the following:
= Habitat for wildlife;

= QOpportunities for recreation, including hunting, bird-watching, hiking, and horseback
riding.

Non-native Annual Grasslands

Annual grassland covers approximate 10 percent of the County (Jones & Stokes and EDAW 2005).
Dominant species in this habitat include non-native annuals such as wild oat (Avena spp.), brome
(Bromus spp.), wild barley (Hordeum spp.), Italian ryegrass (Festuca perrenis), medusa head
(Elymus caput-medusae) and annual fescue (Festuca spp.) (Jones & Stokes and EDAW 2005). Forbs
which may be present include miniature lupine (Lupinus bicolor), Douglas’s lupine (Lupinus
nanus), California poppy (Eschscholzia californica), clover (Trifolium spp.), filaree (Erodium spp.),
birdsfoot trefoil (Lotus corniculatus), evening snow (Linanthus dichotomus), purple owl’s-clover
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(Castilleja densiflora), valley tassels (Castilleja attenuata), blow wives (Achyrachaena mollis),
buttercup (Ranunculus spp.), star thistle (Centaurium sp.), and smooth cat’s-ear (Hypochaeris
glabra) (Jones & Stokes and EDAW 2005).

Many wildlife species use grasslands for breeding or other habitat. Bird species known to breed
in annual grasslands include western bluebird (Sialia mexicana), loggerhead shrike (Lanius
ludovicianus), California horned lark (Eremophila alpestris actia), Savannah sparrow (Passerculus
sandwichensis), Say’s phoebe (Sayornis saya) and western meadowlark (Sturnella neglecta) (Jones
& Stokes and EDAW 2005). Species such as golden eagle (Aquila chrysaetos), northern harrier
(Circus cyaneus), American kestrel (Falco sparverius), white-tailed kite, and red-tailed hawk (Buteo
jamaicensis) use annual grasslands as foraging habitat (Jones & Stokes and EDAW 2005).

Functions and values provided by non-native annual grasslands include the following:
= Habitat for wildlife;

= QOpportunities for recreation, including hunting, bird-watching, hiking, and horseback
riding.

3.2.2 Fish Resources

The Napa County streams and waterways provide habitat for a wide variety of freshwater, marine,
and anadromous fish species. The County’s fish communities include both native and non-native
(introduced) fish species. Native fish species found primarily in freshwater habitats in the Napa
River watershed include river lamprey (Lampetra ayresi), Western brook lamprey (L. richardsoni),
Pacific lamprey (L. tridentata), Sacramento splittail (Pogonichthys macrolepidotus), Sacramento
pikeminnow (Ptychocheilus grandis), hardhead (Mylopharodon conocephalus), California roach
(Hesperoleucus symmetricus), Sacramento sucker (Catostomus occidentalis), steelhead/rainbow
trout, Chinook salmon, threespine stickleback (Gasterosteus aculeatus), riffle sculpin (Cottus
gullosus), prickly sculpin (Cottus asper), and tule perch (Hysterocarpus traski) (Leidy 2007, Koehler
and Blank 2010). The Green Valley Creek watershed has similar composition, including Pacific
lamprey, California roach, Sacramento pikeminnow, steelhead/rainbow trout, threespine
stickleback, prickly sculpin, and tule perch (Leidy 2007). The Suisun Creek watershed includes the
same native species as the Green Valley Creek watershed, plus additional species such as hitch
and Sacramento blackfish (Orthodon microlepidotus) (Leidy 2007). The Putah Creek watershed in
Napa County supports native fish such as hardhead, Sacramento pikeminnow, Sacramento hitch,
Sacramento sucker, and riffle sculpin (UC Davis 2016). Of these fishes, the Pacific and river
lampreys, steelhead, and Chinook salmon are anadromous, meaning that adults reside in the
ocean but spawning and rearing takes place in fresh water. Sacramento splittail have a similar life
history, residing in salt water estuarine habitats as adults and migrating into large rivers to spawn
in fresh water. The Monticello Dam that forms Lake Berryessa is a total barrier to anadromous
fish passage, thus no anadromous fish are found upstream of the dam in the Putah Creek
watershed (CDFW et al. 2016).

Non-native freshwater species in the Napa River watershed include common carp (Cyprinus
carpio), goldfish (Carassius auratus), fathead minnow (Pimephales promelas), golden shiner
(Notemigonus crysoleucas), channel catfish (Ictalurus punctatus), white catfish (Ameiurus catus),
brown bullhead (Ameiurus nebulosus), wakasagi (Hypomesus nipponensis), inland silverside
(Menidia beryllina), western mosquitofish (Gambusia affinis), striped bass (Morone saxatilis),
largemouth bass (Micropterus salmoides), smallmouth bass (Micropterus dolomieu), bluegill
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(Lepomis macrochirus), redear sunfish (Lepomis microlophus), green sunfish (Lepomis cyanellus),
white crappie (Pomoxis annularis), and black crappie (Pomoxis nigromaculatus) (USACE 2006,
Leidy 2007, Koehler and Blank 2010). The Putah Creek watershed contains white crappie, black
crappie, brown trout (Salmo trutta), bluegill, common carp, smallmouth bass and others (UC Davis
2016). The Green Valley Creek watershed contains common carp, rainwater killifish (Lucania
parva), inland silverside, western mosquitofish and yellowfin goby (Acanthogobius flavimanus)
(Leidy 2007). The Suisun Creek watershed contains species such as common carp, golden shiner,
fathead minnow, rainwater killifish, striped bass, green sunfish, and largemouth bass (Leidy 2007).
Some non-native fishes found in fresh water habitats in the also use salt water or brackish water
during a portion of their life cycle. These include inland silversides and striped bass.

Anadromous salmonids

Steelhead are relatively widespread in Napa Valley streams (Ecotrust and Friends of Napa River
2001 and 2002, Stillwater Sciences and Dietrich 2002, Leidy et al. 2005, Koehler and Blank 2010),
but current abundance is thought to be only a small fraction of historical levels. Fall-/late fall-run
Chinook salmon also spawn and rear in the Napa River (Koehler and Edwards 2008, Koehler and
Blank 2010). Annual observations in the Napa River of spawning adults and juvenile Chinook
salmon by the Napa County RCD from 2004—-2010 indicate that successful spawning occurs in most
years (Koehler and Blank 2010). Steelhead were historically present in the Green Valley Creek
watershed, and are known to occur downstream of Lake Curry in Suisun Creek (Leidy et al. 2005).

Small numbers of juvenile chum salmon (Oncorhynchus keta) have been found in the Napa River
estuary (USACE 2006), but a spawning population has not been documented in the Napa River
watershed. In 2010, several hundred juvenile sockeye/kokanee salmon (O. nerka) were identified
in outmigrant traps in the Napa River (Koehler and Blank 2010). These fish are believed to have
originated from a landlocked population in an upstream reservoir (J. Koehler, pers. comm., 2010).

Despite considerable habitat degradation and loss of anadromous fish habitat relative to historical
conditions, the Napa River watershed still contains extensive areas of relatively high-quality
spawning and rearing habitat for steelhead and salmon (Koehler and Blank 2010). The Napa River
watershed is considered one of the most important watersheds in the San Francisco Bay Area for
conservation and restoration of the Central California Coast Distinct Population Segment (DPS) of
steelhead (Becker et al. 2007).

Carneros Creek, a tributary to the Napa River located in the southwestern part of the program
area, is an example of a potentially important conservation and restoration opportunity for
steelhead. Compared to many other Napa Valley streams, Carneros Creek has a relatively
unaltered channel and no fish passage barriers separating it from San Francisco Bay (Grossinger
et al. 2004). Management actions to conserve the value of this stream for steelhead and other
species include the restoration of riparian vegetation and the management of surface and
groundwater withdrawals to ensure adequate baseflow is maintained year-round (Carneros Creek
Stewardship 2005).

3.2.3 Special-Status Species

There are several special-status species that utilize aquatic, riparian, oak woodland and grassland
habitats present in the County, and have the potential to occur in the program area. Special-status
species include those:
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= |isted as endangered, threatened, or candidate under the federal Endangered
Species Act;

= |isted as endangered, threatened, or candidate under the California Endangered
Species Act;

= designated as Species of Special Concern by CDFW; and/or

= designated as Fully Protected by the California Fish and Game Code (F&G Code)
(Sections 3511, 4700, 5050 and 5515).

In addition, plant species are included if they are designated as Special Vascular Plants in the
CDFW Natural Diversity Database (CDFW 2016a). CDFW also recognizes several sensitive natural
communities that occur in the program area, including: Coastal and Valley Freshwater Marsh,
Mixed Willow Riparian forests and Fremont Cottonwood Riparian Forests and several additional
types of willow riparian forest.

Information on special-status species that may occur within the program area was gathered from
Jones & Stokes and EDAW (2005). This list was cross-checked and updated with results from the
USWES list of federally listed and proposed endangered and threatened species for the County
(USFWS 2016), and a California Natural Diversity Database (CNDDB) search for Napa County
(CDFW 2016b). The special-status species list was then refined to include only those species
associated with riparian forest/woodland, oak woodlands, grasslands, freshwater wetland,

brackish wetland, and open water/stream habitats, including ephemeral streams (Table 3-1).

Table 3-1. Special-Status Plant and Animal Species Potentially Occurring in the Program Area?

Regulatory Status and General Habitat Types
Status®
Common Name ipari
ey T (Federal/| Annual Oak Riparian Freshwater | Brackish Open
Scientific name Forest/ Water/
State/ |Grassland|Woodlands Wetland | Wetlands®
Woodland Stream
Other)
Plants
Napa false indigo
Amorpha californica var. —/-/1B.2 v
napensis
bent-flowered fiddleneck -/-/1B.2, v v
Amsinckia lunaris SLC
twg-hkg snapfjragon /)43 v v
Antirrhinum virga
Konocti manzanita
Arctostaphylos manzanita ssp. | —/—/1B.3 v
elegans
Brewer's milkvetch
—/-/4.2 v
Astragalus breweri /=1
Clara Hunt’s milk-vetch FE/ST/1B. v v
Astragalus clarianus 1
San'Joaq.um sp.efa\rscale —/-/1B.2 v
Atriplex joaquiniana
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Regulatory Status and General Habitat Types

Status® —
Comz;:;:;zn:ame (Federal/ | Annual Oak Riparian Freshwater | Brackish Open
State/ |Grassland|Woodlands EGE Wetland | Wetlands®© Ll
Woodland Stream
Other)
Big-scale balsamroot
Balsamorhiza macrolepis ~/~/182 Y
Narrow-anthered California
brodiaea
Brodiaea californica var. ~/~/1B.2 Y
leptandra
Large-Flowered pink star tulip —/—/a2 v v
Calochortus uniflorus '
Salt marsh owl's clover
Castilleja ambigua ssp. —/-/4.2 v v
ambigua
Tracy's clarkia
Clarkia gracilis ssp. tracyi /=/42 v
Soft bird’s-beak
Cordylanthus mollis ssp. mollis FE/BSE/ v
=Chloropyron molle ssp. molle '
Dwarf downingia
Downingia pusilla /2802 v v
Dwarf spikerush
Eleocharis parvula /=/43 v
Marsh horsetail /=3, IR v
Equisetum palustre !
Narrow-leaved daisy
Erigeron greenei [=Erigeron -/-/1B.2 v
angustatus]
St. Helena fawn lily
Erythronium helenae /=/42 v
Nodding harmonia
Harmonia nutans [=Madia —/-/4.3 v v
nutans]
Northern California black
walnut —/-/1B.1 v v
Juglans californica var hindsii
Delta tule pea —/-/1B.2 v v
Lathyrus jepsonii var jepsonii )
Colusa layia —/-/1B.2 v v
Layia septentrionalis '
Legenere
Legenere limosa ~/=/18.1 Y
woolly-headed lessingia —/13 v v
Lessingia hololeuca
Mason’s Lilaeopsis _/R/1B.1 v v v
Lilaeopsis masonii )
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Regulatory Status and General Habitat Types

Status®
Common Name ipari
ey T (Federal/ | Annual Oak Riparian Freshwater | Brackish Open
Scientific name Forest/ Water/
State/ |Grassland|Woodlands Wetland | Wetlands®©
Woodland Stream
Other)
charparral lily
—/— v
Lilium rubescens /=142
Wooly meadowfoam
Limnanthes floccosa ssp. —/-/4.2 v
floccosa
Sebastopol meadowfoam FE/SE/1B. v v
Limnanthes vinculans 1
Bristly leptosiphon
Leptosiphon acicularis —/-/4.2 v v
[=Linanthus acicularis]
Jepson’s leptosiphon
Leptosiphon jepsonii —/-/1B.2 v v
[=Linanthus jepsonii]
Hoover's wild parsnip
[=Lomatium ciliolatum var. -/-/4.3 v
hooveri]
Cob'b Moun.taln lupine —/-/1B.2 v
Lupinus sericatus
California Io'osesFrife /IR v
Lythrum californicum
Heller's bush mallow . /33 v v
Malacothamnus helleri
green monardella e v v
Monardella viridis /=143
Cotula navarettia -/-/4.2, v
Navarettia cotulifolia LR
Calistoga popcorn-flower FE/ST/1B. v
Plagiobothrys strictus 1
Napa blue grass
—-/-/1B.1 v
Poa napensis /-
Marin knotweeo! —-j31 v v
Polygonum marinense
Lobb’s aquatic bL.J.ttercup —/-/4.2, v v v
Ranunculus lobbii LR
California beaked 'rush. —/-/1B.1 v
Rhynchospora californica
Victor's gooseberry
. ] . -/-/4.3 v v
Ribes victoris 1=/
Marsh checkerbloom
Sidalcea oregana ssp. -/-/1B.1 v v
hydrophila
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Regulatory Status and General Habitat Types

Status®
Common Name ipari
ey T (Federal/ | Annual Oak Riparian Freshwater | Brackish Open
Scientific name Forest/ Water/
State/ |Grassland|Woodlands Wetland | Wetlands®©
Woodland Stream
Other)
Suisun Marsh aster
Symphyotrichum lentum —/-/1B.2 v v
[=Aster lentus]
Marsh zigadenus
—/— v
Toxicoscordion fontanum /=142
ngnandez turpgntlne weed /)43 v v
Trichostema rubisepalum
showy Indian clover
— v
Trifolium amoenum FE/-/1B.1
Saline clover
Trifolium depguperatum var. —/-/1B.2 v v v
hydrophilum
=Trifolium hydrophilum
Oval-leaved viburnum
iy v v
Viburnum ellipticum /-/28.3
Invertebrates
valley elderberry longhorn
beetle . . FT/— v
Desmocerus californicus
dimorphus
Callforr.na fre's'hwater shrimp FE/SE v v
Syncaris pacifica
Fish
Delta smelt 3 FT/SE v
Hypomesus transpacificus
River lamprey ' —/s5C v
Lampetra ayresi
Pacific Iamprey FSC/— v
Lampetra tridentata
Hardhead —/sSC v
Mylopharodon conocephalus
Steelhead (Central California
Coast DPS) FT/- v
Oncorhynchus mykiss
Chinook salmon (fall/late fall-
run) FSC/- v
O. tshawytscha
Sacramento splittail
- v
Pogonichthys macrolepidotus /ssC
Lohgfln smelt ' /ST v
Spirinchus thaleichthys
Amphibians
CE'I|IfOI‘nIa giant salamander —/s5C v
Dicamptodon ensatus
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Regulatory Status and General Habitat Types

Status®
Common Name ipari
ey T (Federal/ | Annual Oak Riparian Freshwater | Brackish Open
Scientific name Forest/ Water/
State/ |Grassland|Woodlands Wetland | Wetlands®©
Woodland Stream
Other)
California red—.legged frog FT/ SSC v v v
Rana draytoni
Foothill ye'I'Iow—Iegged frog SC/ SSC v
Rana boylii
Western spadefoot
-/ SSC v
Scaphiopus hammondii /
Reptiles
Pac?fic pond turtle —/ssC v v v
Actinemys marmorata
Birds
Trlcolt?red F)Iackblrd —/ss5C v
Agelaius tricolor
Golden eagle
- v
Aquila chrysaetos / SFP
Short-eared owl
- v
Asio flammeus /ssC
Swainson s haw!< /ST v
Buteo swainsoni
Western snowy plover FT/ SSC
Charadrius alexandrinus (interior v v
nivosus populatio
(coastal populations) n)
NF)rthern harrier —/s5C v v
Circus cyaneus
Yellow warbler
- v
Dendroica petechia /SsC
White-tailed kite _/ SFP v v v
Elanus leucurus
American peregrine falcon FD/ SD, v
Falco peregrinus anatum SFP
Salt marsh common
yellowthroat —/ SSC v v
Geothlypis trichas sinuosa
Bald eagle FD/SE, v
Haliaeetus leucocephalus SFP
Yellow- h
e oyv b.reasted chat —/ssC v
Icteria virens
California black rail
Laterallus jamaicensis -/ST, SFP v
coturniculus
San Paplo song sparrowd . _/ssC v
Melospiza melodia samuelis
Purple martin
- v
Progne subis /SsC
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Regulatory Status and General Habitat Types
Status®
Common Name ipari
Scientific name (Federal/ | Annual Oak Ir::er:;‘ Freshwater | Brackish \I\(I)aptzl:/
State/ |Grassland|Woodlands Wetland | Wetlands®©
Other) Woodland Stream
California Ridgway's rail FE/SE v
Rallus obsoletus obsoletus
Yellow-headed blackbird
Xanthocephalus -/ SSC v
xanthocephalus
Mammals
Pallid bat
- v v
Antrozous pallidus /SsC
California ringtail _/ SFP v
Bassariscus astutus raptor
Townsend's big-eared bat /ST, S5C v v
Corynorhinus townsendii !
Greater western mastiff bat —/s5C v v
Eumops perotis californicus
Western red bat
- v v
Lasiurus blossevillii /SsC
Sal-t marsh harvest mguse . E/E, SFP v
Reithrodontomys raviventris

@ Species which occur within serpentine habitats were not included, since program activities are not anticipated to occur in
serpentine areas.

b Status codes for plants include Federal/State/other (California Rare Plant Rank [CRPR], CNDDB, or local rarity) categories
while those for animals include Federal/State categories only:

State:
SE

Federal:

FE = Listed as endangered under the federal Endangered Listed as endangered under the California Endangered Species Act

Species Act ST = Listed as threatened under the California Endangered Species Act
FT = Listed as threatened under the federal Endangered SD = State delisted

Species Act SC = State candidate for listing
FD = Federally delisted SSC = Considered a species of special concern by the State of California
PD = Federally proposed for delisting SFP = Fully protected by the State of California
FSC = Federal species of concern SR = State Rare
California Rare Plant Ranks: Other:
1A. Presumed extinct in California LR = Considered by local experts to be rare in the Napa County portion

of its range, although it may be more common elsewhere (see
Tables 4-6 and 4-7 in Jones & Stokes and EDAW (2005)).

1B. Rare or endangered in California and elsewhere

2. Rare or endangered in California, more common elsewhere
3. Plants for which we need more information — Review list

4. Plants of limited distribution — Watch list

Threat Codes:

.1- Seriously threatened in California

.2- Moderately threatened in California

.3- Not very threatened in California

¢ Brackish wetlands are limited to those at the Edgerly Island site, the adjacent mitigation wetland, and those in the Flood
Protection Project.
d San Pablo sparrow could utilize scrub and ruderal habitats adjacent to southern marshes.
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Cultural Resources

This section provides a context for the cultural resources found in Napa County, describes the
various types of cultural resources that occur, and discusses the sensitivity for cultural resources
that may be potentially affected by stream maintenance activities.

3.3.1 Cultural Resources Context

Prehistoric Native American Context

Archaeological records show that the Napa region has a long history of occupation by Native
Americans. Research indicates that the Napa Valley was certainly well-inhabited by 3000 B.C., and
possibly as far back as 5,000 B.C.. Evidence from Lake Berryessa suggests an even older date of
6,000 B.C.. However, use of Napa Valley and the surrounding mountains likely occurred much
earlier, as archaeological sites from adjacent Sonoma and Lake counties point to occupation
dating to 10,000 B.C., and possibly earlier (Moratto 2004). In Napa Valley, remnants of ancient
occupation may be buried under the alluvium that has accumulated at the valley edges and on
the valley floor. The earliest cultural remains suggest that people were transient or seasonal
visitors to the region. As various populations moved through the area and the region became
more populated, indigenous groups began to settle for longer periods of time. By 500 B.C,,
populations had become mostly sedentary and large villages were established in the valley
(Bennyhoff 1977).

Ethnographic Context

The program area was primarily inhabited by the Wappo and Patwin tribal groups prior to and at
the time of colonization. These tribes shared similar lifestyles, technologies, subsistence
strategies, and settlement patterns. The Wappo were the primary occupants within the county
(Sawyer 1978). They held the entirety of the Napa Valley from just north of present-day Napa,
north to beyond the county line to Cobb Mountain in Lake County. Within Napa County, the
western limits of their territory, during ethnographic times, roughly corresponded to the current
County boundary along the ridge of the Mayacmas Mountains. To the east, their lands extended
to the area around Angwin and included Chiles Valley. The Patwin inhabited the southern reaches
of Napa County, from Napa to Suisun Bay, and all lands east of the Wappo territory, including the
valley where modern-day Lake Berryessa stands, and beyond into the Sacramento Valley (Johnson
1978). The very northeastern portions of Napa County, including Pope Valley and much of the
Putah Creek headwaters, were in Lake Miwok territory (Callaghan 1978).

Hispanic and American Periods

In 1823 the first European explorers, Don Francisco Castro and Franciscan Friar Jose Altamira,
traveled through Napa Valley in search of a site for a new mission. They explored present-day
Petaluma, Sonoma, and Napa before settling on Sonoma as the location for the mission.

In the 1830s, the Napa Valley became one of the first areas in California to be settled by American
farmers. George C. Yount was the first pioneer to settle in Napa County. Yount, who came to
California in 1831 to hunt and trap sea otters, received a land grant in the Napa Valley from the
Mexican government. Rancho Caymus encompassed more than 11,000 ac and extended north
from the western foothills of Mt. St. John to what is now the intersection of Zinfandel Lane and
Silverado Trail. From 1836 to 1846, most of the Rancho was used for grazing horses, cattle, and
sheep, with a small portion set aside for cultivating wheat.
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When California was granted statehood in 1850, Napa was part of the district of Sonoma. Later
that year, when counties were established throughout the state, Napa became one of the original
27 California counties, with Napa City (later shortened to Napa) as the County seat.

The Spanish and Mexican missionaries are credited with planting the first grapevines and
introducing winemaking to California. In 1838 the first grape vines in Napa Valley were planted by
George Yount. While Yount is considered the first to plant table grapes in Napa Valley, it was
Agoston Harazthy who made the first effort to improve the variety of planted grapes, growing
techniques, and winemaking. Harazthy introduced zinfandel into California in 1852 and also
planted additional European varietals in the Napa Valley in the 1860s.

The wine industry continued to grow in Napa Valley during the 1870s, with the number of wineries
between Calistoga and Oakville doubling from 15 to 30. Since then, the wine industry weathered
a series of highs and lows—phylloxera infestations, the San Francisco earthquake of 1906,
Prohibition, the economic crisis of the Great Depression—however viticulture remained the
dominant agricultural activity in Napa Valley. Rising from the problems that faced the wine and
wheat industries during the late 1800s, fruit growing (mostly apples, peaches, olives, and prunes)
became important secondary crops in the valley.

Cultural Resources Sensitivity

A records search of the program area and maintenance reaches was conducted at the Northwest
Information Center (NWIC) of the California Historical Resources Information System at Sonoma
State University in January 2017 (NWIC File No. 12-0886) and March 2018 (NWIC File No. 17-
2023). The purpose of the record search was to provide baseline information about the number
of recorded cultural resources within the program area in order to ascertain the general sensitivity
of the region for cultural resources. The NWIC information has largely been derived from study
results filed at the Information Center, and is not necessarily a comprehensive reflection of all
cultural resources work conducted in the county. Data were also accumulated from historic-
period maps and literature for Napa County. It is important to note that a vast majority of the
waterways and roads included in the program area have not been completely surveyed for
archaeological resources.

The record search revealed that 895 Native American archaeological resources, 240 historic-
period archaeological resources, and 121 multicomponent (containing both Native American and
historic-period materials) resources have been recorded in the Program area. Not surprisingly,
these resources are recorded throughout the entirety of the program area. The NWIC noted that
Native American sites are dense throughout Napa Valley and tend to cluster on mid-slope terraces
and trending ridgelines; in areas at the interface between the foothills and low-lying terrain; and
in areas near intermittent and perennial watercourses, wetlands, and areas marginal to the San
Francisco Bay. All of Napa Valley, the eastern slopes of the Mayacamas Mountains, and the
western slopes of the Vaca Ranges, Chiles Valley, and the San Francisco Bay margins and its
associated wetlands were all identified as having a high potential for unrecorded Native American
resources. Other locations with a high potential for Native American sites are the Putah Creek
watershed, including what is now Lake Berryessa, Pope Valley, Capell Valley, Snell Valley, Big
Basin, Mysterious Valley, Wooden Valley, and Cherry Valley.

Similarly, historic-period sites have been recorded throughout the program area. These resources
date back to the early 1800s and Spanish mission expansion, and largely relate to early ranching
and farming efforts. The Napa River and Valley have been used as a travel corridor for people and
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goods alike throughout the historic period. With much of the early homesteading and industry
beginning near or along the Napa River and its associated tributaries, along with farming in the
smaller valleys throughout Napa County, there is a high potential for unrecorded historic-period
archaeological resources to be within the program area.

Six bridges within the program area, and under County jurisdiction, have been determined eligible
for listing on the National Register of Historic Places (Caltrans 2018).

3.4 Channel Characterizations

Detailed characterizations of conditions at District primary maintenance channel reaches are
provided on the following pages. These channel condition assessments are provided to describe
the existing/baseline conditions of the channels at the time of this manual. These
characterizations are presented in a north to south order as follows:

= Napa River Reaches 1, 2, and 3 =  Salvador Creek Reaches 1, 2, and 3
= Conn Creek Reaches 1, 2, and 3 = Tulocay Creek Reaches 1 and 2

= Beard Ditch = Camille Creek

=  Yountville Outfall — North Collector =  Sheehy Creek

= Yountville Outfall — South Collector = Fagan Creek

Reaches 1 and 2
=  American Canyon Creek

= Yountville Outfall Reaches 1 and 2
= Newell Creek

= Solano Ditch
= North Slough

=  North Salvador Collector )
Reaches 1 and 2 * Rio Del Mar

» South Salvador Collector * Walsh Creek

This page intentionally left blank
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Napa River — Reach 1

OWNERSHIP: Private with District easement

LOCATION:  Downstream of the Kimball

Reservoir to St. Helena

ADJACENT LAND USE: Mostly vineyards.
Residential areas in the cities of
Calistoga and St. Helena. Also
includes Kimball WTP, and
Calistoga WWTP.

UPSTREAM:  Napa River, Kimball Reservoir
LENGTH: 13.2 miles

MAJOR TRIBUTARIES: (Upstream to
downstream) Blossom Creek,
Garnett Creek, Cyrus Creek, Nash
Creek, Biter Creek, Ritchey
Creek, Mill Creek, Canon Creek,
York Creek, and Sulfur Creek

CROSSINGS:  (Upstream to downstream)
Evey Road, Tubbs Lane,
Myrtledale Road, Berry Street,
Greenwood Ave, Lincoln Avenue,
Private (164 Foothill Boulevard),
Dunaweal Lane, Maple Lane,
Larkmead Lane, Bale Lane, Lodi
Lane, and Deer Park Road.

Photo 1. Typical conditions of the riparian corridor, looking
upstream from Pioneer Park in Calistoga. Bank vegetation
and canopy cover is generally very dense with little to no
instream emergent vegetation (August 2017).

REACH SETTING

Napa River — Reach 1 includes the upper valley
section of the Napa River. Reach 1 receives flows
from upper watershed tributaries that descend
from the Mayacmas Mountains and Kimball
Reservoir (Figure 1). The upstream portion of
Reach 1 includes the lower foothills of the
mountains (alluvial fan) before the river reaches
the bottom of the Napa Valley (alluvial plain) north
of Calistoga. Downstream of Calistoga, the Napa
River flows southeast across the valley floor
collecting flows from tributaries draining the
Palisades and Howell Mountain to the east and
southern flank of the Mayacmas Mountains to the
west.

Photo 2. Typical conditions of the riparian corridor, near the
lower portion of Reach 1 in St. Helena (August 2017).

PHYSICAL CONDITIONS

Physical Features: Average width at top of bank
ranges 50-60 feet, while the average width of
the riparian zone is 100-125 feet. The
channel is narrowly confined by relatively
steep banks and/or levees in many places.

Geomorphic Setting: Reach 1 is characterized
by riffle-run-pool sequences. This reach
typically experiences seasonal flow and is
mostly dry upstream of Calistoga, but does
maintain areas of perennial inundation and
deeper pools. Reach 1 has energetic high
flows and bed material generally consists of
boulders, cobbles, and coarse gravel with
most fine material transported downstream.
However, some fine material accumulates in
pools on the outside of channel bends or in
areas where the channel expands
significantly, such as after bridge crossings.
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Napa River — Reach 1

BIOLOGICAL CONDITIONS

Vegetative Communities and Unique Habitat Features:

In general, the Napa River corridor is narrow and generally surrounded by vineyards or other
agricultural uses, or concentrated areas of residential development near cities and towns, often
constrained by levees. Valley oak riparian forest is the most abundant vegetation community along the
river. Valley oak (Quercus lobata) is dominant and one of two suites of tree species is sub-dominant;
either California bay (Umbellularia californica), coast live oak (Q. agrifolia), walnut (Juglans californica
var hindsii) and Oregon ash (Fraxinus latifolia), or Fremont cottonwood (Populus fremontii) and coast
live oak. The understory community in the valley oak riparian forest typically includes species such as
bracken fern (Pteridium aquilinum), Santa Barbara sedge (Carex barbarae), arroyo willow (Salix
lasiolepis), California rose (Rosa californica), common snowberry (Symphoricarpus albus), California
blackberry (Rubus ursinus), and wild grape (Vitus californica). Invasive species present include
Himalayan blackberry (Rubus armeniacus) and smilo grass (Stipa miliacea var. miliacea).

Plants that may be found below ordinary high water include torrent sedge (Carex nudata), giant chain
fern (Woodwardia fimbriata), and small-fruited bulrush (Scirpus microcarpus). Certain non-vascular
plants, such as aquatic mosses and filamentous algae that are tightly attached to rocks by strong
holdfasts can survive the fast current. Slow flowing or backwater sections of the river support aquatic
vegetation such as cattail (Typha spp.), nutsedge (Cyperus spp.), and smartweeds (Persicaria spp.).

From Kimball Reservoir downstream to the Evey Road crossing in Calistoga, a large area of mixed oak
and coniferous forest is present to the west of the river. This area provides habitat connectivity to
sparsely developed foothill areas to the north and west of this portion of the reach.

An area of continuous oak woodland habitat is located to the north of the river from approximately 0.5-
1.0 mile downstream of Bale Lane (3522 Silverado Trail, St. Helena). A second area of continuous oak
woodland/coniferous forest is located in the vicinity of the intersection of Pratt Avenue and Silverado
Trail in St. Helena. These areas provide habitat connectivity to the hills to the north and east of this
reach.

Special Status Species:

Table 1 lists potential special-status species within Reach 1. Figure 2 shows recorded CNDDB
occurrences. Note: American Peregrine Falcon and Calistoga popcornflower are listed as occurring
within the entire Calistoga Quadrangle (i.e., the upstream most portion of Reach 1), as indicated in
Figure 2.

Table 1. Special-Status Species with the Potential to Occur in the Reach

Species Potential to Occur
Steelhead Present. The Napa River is designated critical habitat for this
Oncorhynchus mykiss species.
California freshwater shrimp Present. CNDDB occurrences are present within this reach.
Syncaris pacifica
Western pond turtle Present. CNDDB occurrences are present within this reach.
Actinemys marmorata
Foothill yellow-legged frog Possible. Suitable habitat is present and CNDDB occurrences
Rana boylii are present nearby.
Swainson’s Hawk Possible. Recorded occurrence downstream and suitable
Buteo swainsoni habitat is present in this reach.
Yellow Warbler Present. This species has been observed in this reach and
Setophaga petechia suitable habitat is present.
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Table 1. Special-Status Species with the Potential to Occur in the Reach

Species Potential to Occur

Pallid Bat Present. Suitable habitat is present and CNDDB occurrences
Antrozous pallidus are present within this reach.

Townsend’s big-eared bat Possible. Suitable habitat is present and CNDDB occurrences
Corynorhinus townsendii townsendii are present nearby.

Western Red Bat Possible. Suitable habitat is present.

Lasiurus blossevilli

Major Restoration Sites:

Arundo control and revegetation with native riparian species has been a top priority for the District within
Reach 1. The Arundo Management Program aims not only to control Arundo for the purpose of restoring
channel capacity but also to re-establish complex and resilient riparian ecosystems within the infested
reaches. Active revegetation of the areas previously affected by Arundo infestations is integrated with
the District’s treatment program as noted in chapter 5 and Appendix H. The District has controlled
approximately 2.6 acres of Arundo within the 10 mile reach between the city of Calistoga and the city
of Saint Helena. The District has installed over 740 native trees and thousands of native shrubs and
understory species. These efforts began over ten years ago and have been refined to incorporate
lessons from the District’'s experience.

Within the city of Calistoga, the riparian corridor is constrained by urban development and prone to
channel incision. This reach of the Napa River has been vulnerable to an accelerated loss of the
remaining trees as they fall into the channel. For example, following the loss of several large valley
oaks, the Calistoga Elementary School suffered significant bank failure (see Photo 6 below). The
District partnered with the school to solicit grant funding and develop plans for a biotechnical bank
stabilization project. On a smaller scale, the District has partnered with the City of Calistoga and private
landowners within the reach to undertake several biotechnical stabilization projects both as District-led
projects and landowner-led projects supported through the Streambank Stabilization Cost-share
Program. The District has also successfully modified and retained several large downed trees to provide
bank stability and habitat complexity within the reach.

The St. Helena Flood Project was completed in 2011 and included floodwalls and levees to provide
200 year flood protection. The project installed 44,000 native plants including over 700 trees. The
habitat features include expanded floodplain terraces as well as a backwater alcove and in-channel
large woody debris structures. The District assists the City of St. Helena with vegetation maintenance
activities within the project.
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Napa River — Reach 1

Photo 3. Flood terrace restoration site near the confluence of
Sulfur Creek in St. Helena. Restoration activities were taken
to ensure projects meet performance criteria (August 2017).

Photo 4. Facing downstream near XXXX. The right bank
(photo right) was regraded to include a wider setback and
gravel/cobble bar (photo foreground) and is typical for Reach
1 (August 2017).

Photo 5. Large woody debris jam at the Berry Street bridge
pier. Jams such as this have the potential to jeopardize
infrastructure integrity, divert flows and thereby cause
heightened erosion or result in localized flooding (August
2017).

Photo 6. Site of a recent severe erosion and bank failure at
Calistoga Elementary School. A mostly confined channel and
steep banks result in similar bank failures in this reach (4ugust
2017).

6of7
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Photo 7. (Left) The biotechnical bank stabilization project
installed at the Calistoga Elementary School included
vegetated soil lifts, extensive native plantings, and habitat log
structures (November 2017).

Photo 8. Untreated Arundo patch in St. Helena area.
Uncontrolled Arundo can produce large amounts of biomass
and reduce channel capacity. (June 2016)

Photo 9. The same patch following manual removal of Arundo
biomass. Follow-up herbicide treatments have proven to be
targeted and effective. Arundo sites between Calistoga and Big
Tree Lane are in final phases of eradication and most have had
no resprouts for several years. (August 2016)

Photo 10. An Arundo revegetation site near Lodi Lane planted
with Blue elderberry (Sambucus mexicana), Santa Barbara
sedge (Carex barbarae), and Fremont’s Cottonwood (Populus
fremontii) among other species. Erosion control BMP’s were
also installed with the plants. (November 2016)

Photo 11 (left). Willow fence below eroding bank near Bale
Lane. Small scale biotechnical projects in the area are
occasionally installed alongside revegetation sites to address
incipient erosion problems. (November 2016)
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Napa River — Reach 2

OWNERSHIP: Private with District easement
LOCATION:  St. Helena to Oakville Cross Road

ADJACENT LAND USE: Mostly vineyards; several
wineries and sparse residential
development; St. Helena WWTP

UPSTREAM:  Napa River — Reach 1
LENGTH: 6.9 miles

MAJOR TRIBUTARIES: (Upstream to
downstream) Bale Slough, Bella
Oaks Creek

CROSSINGS:  (Upstream to downstream) Pope
Street, Zinfandel Lane, Rutherford
Road, Oakville Cross Road

Photo 1. Looking upstream from Zinfandel Lane. Bank
vegetation and canopy cover is generally dense with minimal
emergent vegetation (August 2017).

REACH SETTING

Napa River — Reach 2 includes the mid-valley
section of the Napa River as it flows southeast
near the eastern side of the valley and across the
alluvial plain. Reach 2 receives flows from Bale
Slough, which drains the western side of the
valley (i.e., Mayacmas Mountain), and from
smaller, unnamed ftributaries and overland flows
draining the Vaca Ranges and eastern side of the
valley (Figure 1).

Photo 2. Looking upstream near Oakville Cross Road. The
channel remains inundated from winter to summer and may
support emergent vegetation in shallower areas (May 2015).

PHYSICAL CONDITIONS

Physical Features: Average width at top of bank
ranges 40-60 feet, while the average width of
the riparian zone is 200-250 feet. The
channel is narrowly confined by relatively
steep banks and/or levees in many places.

Geomorphic Setting: Reach 2 is characterized
by run-pool-glide sequences. Although much
of this reach is perennially inundated, flow is
seasonal as some portions dry up or
experience subterranean flow during the late
summer/early fall. Flow energy varies widely
in Reach 2 with bed material ranging in size
from cobbles and coarse gravel to large
areas of fine material. Very large depositional
bars are located downstream of the Sulfur
Creek confluence, downstream of Pope
Street, and downstream of Rutherford Road,
as well as periodically throughout the reach.
Large woody debris (LWD) jams are also
common. Some channel braiding is present
in this reach.
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Napa River — Reach 2

BIOLOGICAL CONDITIONS

Vegetative Communities and Unique Habitat Features:

In general, the Napa River corridor is narrow and generally surrounded by vineyards or other
agricultural uses, or concentrated areas of residential development near cities and towns, often
constrained by levees. Valley oak riparian forest is the most abundant vegetation community along the
river. Valley oak (Quercus lobata) is dominant and one of two suites of tree species is sub-dominant;
either California bay (Umbellularia californica), coast live oak (Q. agrifolia), walnut (Juglans californica
var hindsii) and Oregon ash (Fraxinus latifolia), or Fremont cottonwood (Populus fremontii) and coast
live oak. The understory community in the valley oak riparian forest typically includes species such as
bracken fern (Pteridium aquilinum), Santa Barbara sedge (Carex barbarae), arroyo willow (Salix
lasiolepis), California rose (Rosa californica), common snowberry (Symphoricarpus albus), California
blackberry (Rubus ursinus), and wild grape (Vitus californica). Invasive species present include
Himalayan blackberry (Rubus armeniacus) and smilo grass (Stipa miliacea var. miliacea).

Plants that may be found below ordinary high water include torrent sedge (Carex nudata), giant chain
fern (Woodwardia fimbriata), and small-fruited bulrush (Scirpus microcarpus). Certain non-vascular
plants, such as aquatic mosses and filamentous algae that are tightly attached to rocks by strong
holdfasts can survive the fast current. Slow flowing or backwater sections of the river support aquatic
vegetation such as cattail (Typha spp.), nutsedge (Cyperus spp.), and smartweeds (Persicaria spp.).

An area of continuous valley oak (Quercus lobata) woodland habitat is located to the east of the river
downstream of Zinfandel Lane in St. Helena for approximately 0.3 mile. This expands the riparian
corridor to the east, but does not directly connect with nearby open spaces.

An area of coast oak woodland and douglas fir forest is located across Silverado Trail to the east of the
river from downstream of Howell Mt Road to 805 Silverado Trail in St. Helena. This area provides
habitat connectivity to the hills to the north and east of this reach.

Special Status Species:

Table 1 lists potential special-status species within Reach 2. Figure 2 shows recorded CNDDB
occurrences. Note: Foothill yellow-legged frog are mapped within the entire Rutherford Quadrangle
(i.e., the downstream portion of Reach 2), as indicated in Figure 2.

Table 1. Special-Status Species with the Potential to Occur in the Reach

Species Potential to Occur

Steelhead Present. The Napa River is designated critical habitat for this species.
Oncorhynchus mykiss

California freshwater shrimp Present. CNDDB occurrences are present within this reach.
Syncaris pacifica

Western pond turtle Present. This species observed in this reach.
Actinemys marmorata

Foothill yellow-legged frog Possible. Suitable habitat is present and CNDDB occurrences are
Rana boylii present nearby.
Swainson’s Hawk Present. Known nest site and suitable habitat is present in this reach.
Buteo swainsoni
Yellow Warbler Present. This species has been observed in this reach and suitable
Setophaga petechia habitat is present.
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Table 1. Special-Status Species with the Potential to Occur in the Reach

Species Potential to Occur

Pallid Bat Present. Suitable habitat is present and CNDDB occurrences are
Antrozous pallidus present within this reach.

Townsend’s big-eared bat Possible. Suitable habitat is present.

Corynorhinus townsendii

townsendii

Western Red Bat Possible. Suitable habitat is present.

Lasiurus blossevilli

Major Restoration Sites:

As shown in Figure 1, the Napa River Rutherford Reach Restoration Project is the major restoration
project within Reach 2, which was completed in 2014. The Napa County Flood Control and Water
Conservation District (District) is responsible for conducting monitoring and maintenance activities for
this project under the SMP. This stretch of the Napa River is privately owned but maintained by the
District. Maintenance activities typically conducted include vegetation management, large woody debris
realignment and/or relocation, debris/large trash removal, biotechnical bank stabilization, controlling
non-native invasive plants and Pierce’s disease host plants, maintaining the function of in-stream
habitat enhancement structures, and annual surveys and reporting.

The Rutherford project included control of over 1.6 acres of Arundo between Zinfandel Lane and
Oakville Cross Road. An additional 0.5 acres of Arundo has been controlled through the SMP between
Zinfandel Lane and Pope Street. Treatment and revegetation of Arundo within this reach is ongoing.

The District maintains a small area within the St. Helena Wastewater Treatment Plant as a source for
willow and cottonwood cuttings to be used in restoration projects. Cuttings from this site have been
useful for habitat restoration and bank stabilization efforts in areas without adequate plant material
sources nearby.
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BB

Photo 3. Post-restoration vegetative growth after increasing
bank setbacks and grading of in-channel floodplain benches
(August 2017).

Photo 4. Looking at the downstream face of the Zinfandel
Lane bridge. This bridge/channel was designed to allow debris
and sediment to pass downstream unobstructed thereby
requiring less frequent maintenance (August 2017).

Photo 5. Looking upstream at the Bella Oaks restoration site.
Restoration efforts at this site included bank setbacks,
construction of a high flow side channel. Willow wattles are
placed in the side channel to increase roughness and trap
sediment (May 2014).

Photo 6. Vegetative soil lifts at the Bella Oaks restoration site
in the Rutherford Reach (November 2013).
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Napa River — Reach 3

OWNERSHIP: Private with District easement

Oakville Cross Road to 3™ Street,
Napa

LOCATION:

ADJACENT LAND USE: Mostly vineyards; several
wineries and sparse residential
development; Napa River
Ecological Reserve; residential
and commercial areas in the city
of Napa; Trancas Crossing Park
(flood control); Napa Flood
Control Project.

UPSTREAM:  Napa River — Reach 2
LENGTH: 14.6 miles

MAJOR TRIBUTARIES: (Upstream to
downstream) Conn Creek, Dry
Creek, Soda Creek, Milliken
Creek, and Napa Creek

CROSSINGS:  (Upstream to downstream)
Oakville Cross Road, Yount Mill
Road, Yountville Cross Road, Oak
Knoll Avenue, Trancas Street,
Lincoln Avenue, 1st Street, Soscol
Avenue, and 3rd Street

Photo 1. Typical glide section and habitat conditions in
Reach 3. Bank vegetation and canopy cover is generally very
dense with little-to-no instream emergent vegetation
(January 2016).

REACH SETTING

Napa River — Reach 3 includes the lower portion
of the Napa River as the slope continues to
decrease and the channel begins to widen. The

lower portion of this reach is within the tidal range
of San Pablo Bay, which extends upstream to
near Trancas Street. Reach 3 has a higher
susceptibility of flooding where tidally influenced.
This reach receives flows from tributaries draining
the Howell Mountains to the east and the
Mayacmas Mountains to the west.

Photo 2. Typical channel conditions with steep, eroded
banks and dense vegetation on the mid- and upper banks
(January 2016).

PHYsICAL CONDITIONS

Physical Features: Reach 3 generally supports
a wider riparian zone ranging from 250-300
feet, but  with confined sections
approximately 150 feet wide. The wetted
channel expands significantly from 80-90 feet
near the upstream end of the reach to over
110-120 in City of Napa.

Geomorphic Setting: The upstream portions of
Reach 3 are characterized by run-glide-pools
before transitioning to deeper pools and open
channel downstream of Trancas Street in
Napa (i.e., head of tide). The slope in this
reach decreases compared to upstream
reaches, and limited channel braiding and
secondary channels are present in the
upstream portions. This reach typically
experiences perennial flow. Reach 3 is a
depositional reach and bed material typically
consists of fine material. Trancas Crossing
Park and the Napa Oxbow/Flood Control
Project are active floodplain areas that help
alleviate flooding impacts to surrounding
development.
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Napa River — Reach 3
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Napa River — Reach 3

BIOLOGICAL CONDITIONS

Vegetative Communities and Unique Habitat Features:

In general, the Napa River corridor is narrow and surrounded by vineyards or other agricultural uses.
Other portions of the corridor are surrounded by concentrated areas of residential development near
cities and towns, often constrained by levees. Valley oak riparian forest is the most abundant vegetation
community along the river. Valley oak (Quercus lobata) is dominant and one of two suites of tree
species is sub-dominant; either California bay (Umbellularia californica), coast live oak (Q. agrifolia),
walnut (Juglans californica var hindsii) and Oregon ash (Fraxinus latifolia), or Fremont cottonwood
(Populus fremontii) and coast live oak. The understory community in the valley oak riparian forest
typically includes species such as bracken fern (Pteridium aquilinum), Santa Barbara sedge (Carex
barbarae), arroyo willow (Salix lasiolepis), California rose (Rosa californica), common snowberry
(Symphoricarpus albus), California blackberry (Rubus ursinus), and wild grape (Vitus californica).
Invasive species present include Himalayan blackberry (Rubus armeniacus) and smilo grass (Stipa
miliacea var. miliacea).

Plants that may be found below ordinary high water include torrent sedge (Carex nudata), giant chain
fern (Woodwardia fimbriata), and small-fruited bulrush (Scirpus microcarpus). Certain non-vascular
plants, such as aquatic mosses and filamentous algae that are tightly attached to rocks by strong
holdfasts can survive the fast current. Slow flowing or backwater sections of the river support aquatic
vegetation such as cattail (Typha spp.), nutsedge (Cyperus spp.), and smartweeds (Persicaria spp.).

Mixed hardwood habitat are found on the slopes of Yountville Hills just west of the river. The Napa
River Ecological Reserve is located just upstream Yountville Cross Road and has a broader riparian
corridor than surrounding areas as well as high quality habitat. Mixed oak and hardwood habitats are
located on Wapoo Hills, to the east of the river. Additionally, patches of riparian forest that expand the
narrow riparian corridor are located approximately 0.3 mi north and south of Oak Knoll Ave in Napa.

Special Status Species:
Table 1 lists potential special-status species within Reach 3. Figure 2 shows recorded CNDDB

occurrences. Note: Foothill yellow-legged frog are mapped within the entire Rutherford Quadrangle
(i.e., the upstream portion of Reach 3), as indicated in Figure 2.

Table 1. Special-Status Species with the Potential to Occur in the Reach

Species Potential to Occur

Mason’s Lilaeopsis
Lilaeopsis masonii

Present. CNDDB occurrences are present in this reach.

Steelhead
Oncorhynchus mykiss

Present. The Napa River is designated critical habitat for this species.

Longfin smelt
Spirinchus thaleichthys

Possible. Suitable habitat is present in the downstream portion of the
reach and a CNDDB occurrence is present in this reach.

California freshwater shrimp
Syncaris pacifica

Possible. Known occurrences upstream of this reach and suitable habitat
is present.

Western pond turtle
Actinemys marmorata

Present. This species observed in this reach.

Foothill yellow-legged frog
Rana boylii

Possible. Suitable habitat is present and CNDDB occurrences are
present nearby.

Swainson’s Hawk
Buteo swainsoni

Possible. Recorded occurrences upstream and downstream and suitable
habitat is present in this reach.

Napa Flood Control and Water Conservation District - Stream Maintenance Program
January 2019
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Napa River — Reach 3

Table 1. Special-Status Species with the Potential to Occur in the Reach

Species Potential to Occur

Yellow warbler Present. This species has been observed in this reach and suitable
Setophaga petechia habitat is present.

Pallid bat Possible. Suitable habitat is present and CNDDB occurrences are
Antrozous pallidus present nearby.

Townsend’s big-eared bat Possible. Suitable habitat is present.

Corynorhinus townsendii

townsendii

Western red bat Possible. Suitable habitat is present.

Lasiurus blossevilli

Major Restoration Sites:

The Oakville to Oak Knoll Restoration Project is a major restoration project within Reach 3, which
stretches 4.8 miles along 9 miles of river from Oakville Cross Road to Oak Knoll Avenue. The District
is responsible for conducting monitoring and maintenance activities for this restoration project. Annual
maintenance activities include monitoring such as annual surveys, vegetation management, downed
tree and debris management, and biotechnical bank stabilization projects. The project’s objectives
include increasing the quality and quantity of available floodplain habitat, rehabilitating sites with
extreme erosion, enhancing riparian ecosystems by installing native plants and removing invasive plant
species. Approximately 4.8 acres of Arundo has been removed from the reach through the restoration
project and the maintenance actions of the OVOK CFD.

The Project includes four construction groups (A-D) intended to be designed, permitted and
implemented as grant funding is secured. Construction is complete for Groups A and C; implementation
of Groups B and D will be complete by 2021.

40f6 Napa Flood Control and Water Conservation District - Stream Maintenance Program
January 2019



Napa River — Reach 3
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Napa River — Reach 3

Photo 3. Eroding banks near the head of a ~4,300-foot long
island where the Napa River splits into two separate channels.
Bank sheering have resulted in near vertical sections of bank
that continue to erode. This area is part of the Oakville to Oak
Knoll — Group D (August 2017).

Photo 4. LWD jam that formed during one season. Two or
three of these LWD jams form every season and can result in
localized flooding or redirect high flows and create new areas
of erosion and/or destabilize banks (August 2017).

Photo 5. Oakville to Oak Knoll — Group C, Site 14. The right
(west) bank levee was setback and bank slope decreased to
help combat erosion. This managed bank retreat and expanded
riparian corridor will help restore natural alluvial process
(August 2017).

Photo 6. Oakville to Oak Knoll — Group A, Site 23. The site
features a backwater alcove that was constructed to increase
connectivity to the channel. Revegetation efforts enhanced the
diversity and abundance of native riparian plant species.
(August 2018)
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Conn Creek — Reach 1

OWNERSHIP:  Private with District easement

LOCATION:  From Beckstoffer Vineyards

offices to Skellenger Lane
ADJACENT LAND USE: Vineyards

UPSTREAM:  Channel conditions immediately
upstream are similar to those
described for this reach.
Streamflow is controlled by Conn
Creek Dam approximately 3.5
miles upstream.

LENGTH: 2,890 feet
AVERAGE TOP-OF-BANK WIDTH: 70-80 feet

e

Photo 1. Looking downstream from the upstream end of the
reach (Photo taken from the bridge on the Beckstoffer
Vineyards property, August 4, 2010).

REACH SETTING

Reach 1 of Conn Creek is a modified channel that
appears to have been dredged and/or
straightened for agricultural land use and/or flood
control. The upstream portion of the reach is
generally in poor condition with respect to aquatic
and riparian habitat (Photos 1 and 2). In the
middle and downstream portions of the reach,
some mature trees (predominantly eucalyptus)
line the banks and the channel has geomorphic
features (e.g., low flow channel, floodplain
surfaces) that are indicative of recovery of natural
channel processes (Photo 4).

Photo 2. In the upstream portion of the reach, the channel
has a trapezoidal cross-section with minimal riparian habitat.
A thick layer of algae covers the channel bed. Vegetation
along the banks is primarily non-native, invasive herbaceous
species and eucalyptus. (Looking east from the west bank,
August 4, 2010).

PHYSICAL CONDITIONS

Active channel: Channel width is 30-40 feet; the
bed is 12-15 feet beneath the top of banks. A
bankfull channel (18-20 feet wide by 2-4 feet
deep) is distinguishable in the downstream
section of the reach (Photo 4). The bed slope
is approximately 0.3%.

Bed sediments/texture: The bed is largely
composed of 2 to 6-inch cobble, often
covered by sand and algae.

Bank structure: The channel has 10 to 15-foot-
high earthen banks; slopes range from 1:1 to
2:1 (all photos); the west (right) bank is very
steep in some sections. Concrete retaining
walls line a short section (50-75 feet) of banks
at the upstream portion of the reach (Photo 1).

Water quality: On August 4, 2010 the upstream
portion of the reach had isolated pools
covered with algae and aquatic vegetation
(Photo 2). The low flow channel in the middle
and downstream portions of the reach had
standing water approximately 2 feet in depth.
All water appeared stagnant and eutrophic
(all photos).

Channel processes: Sediment supply is limited
by the dam upstream. In locations where
sediment deposition does occur, in-channel
bars have formed within an over-widened
flood control channel. An inset channel
develops and migrates laterally, causing
some bank erosion.

Napa Flood Control and Water Conservation District - Stream Maintenance Program lof4

January 2019



Conn Creek — Reach 1

BioLoGICAL CONDITIONS

Aquatic or instream habitat: The streambed is largely a uniform and linear “run” without any significant
in-channel habitat features, with the exception of some small scour pools. Aquatic macrophytes and
algae are widespread (all photos). Bed substrate is dominated by small to medium sized cobble. Conn
Creek is known to support steelhead (Oncorhynchus mykiss). The lower portion of this reach may
provide suitable rearing habitat.

Vegetation composition:

Channel: algae and unidentified macrophytes

Banks:  Understory: Predominantly herbaceous non-natives. There are some coast live oak (Quercus
agrifolia) saplings along the banks, as well as some recruitment of willow on the lower banks
(Photo 4).

Overstory/Canopy: Mature eucalyptus are dominant, with interspersed with a few
cottonwoods (Populus fremontii) and willow (Salix spp.).

MAINTENANCE HISTORY

This reach of Conn Creek was a Soil Conservation Service (SCS) flood control project. 2014 maintenance
activities included vegetation management (8 cubic yards), invasive removal (16 cubic yards), and
blackberry removal (8 cubic yards) at Skellenger Road. In 2016, similar activities took place including
vegetation maintenance (50 cubic yards), invasive removal (100 cubic yards), and blackberry removal (25
cubic yards).

20f4 Napa Flood Control and Water Conservation District - Stream Maintenance Program
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Conn Creek — Reach 1

Photo 3. In late summer, much of the reach has relatively | Photo 4. In the middle to downstream portion of the reach a
stagnant water with considerable algae and aquatic vegetation | bankfull channel has formed within the larger flood
growth (Looking east near the middle portion of the reach, | conveyance channel; mature trees (predominantly eucalyptus)
August 4, 2010). shade the channel (Looking upstream near Skellenger Lane,

August 4, 2010).

2

Photo 5. Looking downstream at willows (2014). Photo 6. Looking downstream after vegetation pruning and
debris removal (2014).
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Conn Creek — Reach 1
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Map A. Reach 1 of Conn Creek.
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Conn Creek — Reach 2

OWNERSHIP:  Private with District easement

LOCATION: From Skellenger Lane to Oakuville

Road
ADJACENT LAND USE: Vineyards

UPSTREAM:  Conn Creek — Reach 1.
Approximately 4 miles upstream
streamflow is controlled by Conn
Creek Dam

LENGTH: 4,900 ft
AVERAGE TOP-OF-BANK WIDTH: 70-110 ft

- YR

-
o

Photo 1. Looking upstream near the upstream end of Reach
2 (August 4, 2010).

REACH SETTING

Downstream of Skellenger Lane (i.e., at the
Reach 1-2 transition) conditions along Conn
Creek change markedly. A mature, diverse
riparian forest lines the banks and the channel is
less modified than in Reach 1. It appears that the
channel has not been dredged, straightened or
otherwise modified in recent years (Photo 1). The
channel has well established bed forms (e.g., in-
channel bars) and inset floodplain benches
(Photo 1). In the middle of the reach there is a
small headcut that maintains approximately 2 to
3 ft of grade in the channel (Photo 3 and Map A).
Downstream of the headcut, the streambed is
more uniform than in the upstream section due to
relatively recent incision (perhaps 5-10 years)
(Photo 4)

in Reach 2 (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel width is 30-40 feet;
the bed is 12-15 feet beneath the top of
banks. The bankfull channel is 18-20 feet
wide by 2-4 feet deep. Bed slope is
approximately 0.3%.

Bed sediments/texture: The bed is composed
of 2 to 4 inch cobble (Photo 2).

Bank structure: The channel has 10 tol5-foot
high earthen banks; slopes are
approximately 3:1. There is a substantial
levee along the upstream portion of the west
(right) bank.

Water quality: On August 4, 2010, the upstream
portion of the reach had isolated pools (Photo
1). The low flow channel in the downstream
portion of the reach had standing water
approximately 2-3 feet in depth (Photo 4).
Water temperature was not measured, but felt
cool to moderate (~60s). Water quality/clarity
appeared better in this reach than in Reach 1,
likely due to the shading provided by the well-
developed riparian canopy.

Channel processes: Sediment supply is limited
by the dam upstream. This reach has likely
undergone periods of incision due to historic
downcutting of the mainstem Napa River,
reduction in sediment supply, and historic
channel modifications. Streambed erosion at
the active headcut (Photo 3) appears to occur
at a relatively slow rate. This assumption is
based on the condition of the bed and bank,
as well as vegetation, downstream of the
headcut.
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Conn Creek — Reach 2

MAINTENANCE HISTORY

This reach of Conn Creek was a Soil Conservation Service (SCS) Flood Control Project. In 2016,
maintenance activities conducted within this reach included removal of eucalyptus saplings, vegetation

management, and blackberry bush removal.

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Upstream of the headcut the streambed has a generally well developed
pool-riffle sequence, though pools tend to be shallow. Downstream of the headcut the streambed is
largely a uniform “run” without significant in-channel habitat features. Bed substrate is dominated by
large gravel to small cobble. Conn Creek is known to support steelhead (Oncorhynchus mykiss). This

reach may provide suitable rearing habitat.
Vegetation composition:

Channel: algae and unidentified macrophytes

Banks/Riparian Corridor - Understory: Predominantly native and non-native vines including Himalayan
blackberry (Rubus discolor), California blackberry (Rubus ursinus), and periwinkle (Vinca

major).

Overstory/Canopy: Mature trees form a contiguous riparian corridor. Species include
eucalyptus, cottonwood (Populus fremontii), willow (Salix spp.), oak (predominantly Quercus
agrifolia), black walnut (Juglans californica) and California buckeye (Aesculus californica).
There is some recruitment of white alder (Alnus rhombifolia), willow, and Oregon ash
(Fraxinus latifolia) along the lower and mid banks.

Photo 3. 2-3 ft deep headcut is found midway through Reach
2. Tree roots provide bed stability at this location and the rate
of headward migration appears slow (Looking upstream near
the middle portion of the reach, August 4, 2010).

Photo 4. As a result of recent bed incision, the bankfull
channel in the downstream portion of the reach is deeper and
straighter than in the upstream portion. The riparian corridor
remains intact, with mature native riparian trees lining the
banks (Looking upstream near Oakville Road, August 4,
2010).
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Conn Creek — Reach 2
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Map A. Approximate location of headcut in Reach 2 of Conn Creek.
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Conn Creek — Reach 3

OWNERSHIP:  Private with District easement

From Oakville Road to end of
District maintenance easement
(Map A).

LOCATION:

ADJACENT LAND USE: Vineyards

UPSTREAM:  Conn Creek — Reach 2.
Approximately 5 miles upstream
streamflow is controlled by Conn
Creek Dam

LENGTH: 5,700 ft
AVERAGE TOP-OF-BANK WIDTH: 70-90 ft

Photo 2. Looking upstream in the lower portion of Reach 3
(August 4, 2010).

REACH SETTING

Downstream of Oakville Road (i.e., at the Reach
2-3 transition) conditions along Conn Creek
change again markedly. The mature riparian
forest in Reach 2 gives way to a less dense, less
diverse, younger age stand of oaks and willows.
The channel bed is far less complex than in
Reach 2, largely lacking riffles, pools and/or bars
(Photo 1). This plane bed form suggests that the
channel may have been dredged, straightened or
otherwise modified for flood control in recent
history.

Photo 1. Looking upstream near the upstream end of the
reach (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed width is 25-35
feet wide; the bed is 12-15 feet beneath the
top of banks. The bankfull channel is the
width of the bed (20-25 feet) and 2-3 feet
deep, marked by a low bench along the bank.
The bed slope is approximately 0.3%.

Bed sediments/texture: The bed is composed
predominately of coarse gravel, pebbles, and
up to medium size cobbles (Photo 4).

Bank structure: The channel has 10 to 12-foot
high earthen banks; slopes are
approximately 3:1. Approximately two thirds
downstream through the reach, the channel
turns to the west. At this location riprap has
been placed to protect the east (left) bank
from erosion (Photo 3).

Water quality: In contrast to Reaches 1 and 2,
Reach 3 was nearly entirely dry in August
2010, with the exception of some isolated
small, shallow pools (Photo 2 and 4). A thick
layer of algae covered much of the stream
substrate (Photos 1 and 4), suggesting that
stagnant water persists well into the dry
season.

Channel processes: Sediment supply is limited
by the dam upstream, yet this reach appears
to be depositional. The channel is also less
incised than in Reaches 1 and 2. It is
plausible that this reach is depositional
because the cross-section of the active
channel is wider than in Reach 2. The
transition from a narrow to wide section often
results in sediment deposition.
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Conn Creek — Reach 3

MAINTENANCE HISTORY

This reach of Conn Creek was a Soil Conservation Service (SCS) flood control project. In 2016,
maintenance activities conducted within this reach included removal of eucalyptus saplings, vegetation
management, and blackberry bush removal.

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: The streambed is largely a uniform linear “run” without significant in-channel
habitat features. Bed substrate is dominated by coars gravel, pebbles, up to medium sized cobble.
Conn Creek is known to support steelhead (Oncorhynchus mykiss). This reach likely provides suitable
rearing habitat.

Vegetation composition:

Channel: algae; cattail (Typha latifolia), nut sedge (Cyperus sp.), rushes (Juncus sp.) and hardstem
bulrush (Schoenoplectus [=Scirpus] acutus) along the margins.

Banks/Riparian Corridor- Understory: Herbaceous non-natives such as bristly oxtongue (Picris
echioides) and poison hemlock (Conium maculatum) are dominant. Other species include
rabbit's foot grass (Polypogon monspeliensis), curly dock (Rumex crispus), and stinging
nettle (Urtica dioica).

Overstory/Canopy: Mature oaks (predominantly Quercus agrifolia) and eucalyptus are
dominant along the top of bank. Willows (Salix spp.) are abundant along the toe.

Listed species with potential to occur:

Many (6 to 10) Snowy Egrets, Great Egrets and Great Blue Heron were observed in one location,
suggesting this site may serve as a rookery.

Photo 3. Looking upstream at the riprap section where the | Photo 4. Typical streambed substrate in Reach 3. Note the
channel turns towards the west. Erosion-resistant riprap | algae cover on substrate (August 4, 2010).

sloughed into the channel has resulted in some local bed scour
and pooling (August 4, 2010).
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Conn Creek — Reach 3
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Map A. Conn Creek- Reach 3 begins at Oakville Road and flows approximately 5,900 feet to the
end of the District maintenance easement. Conn Creek meets the Napa River approximately 1.5
miles further downstream.
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Beard Ditch

OWNERSHIP:  Town of Yountville with District
easement

LOCATION:  Eastern boundary of Town of

Yountville, between Finnell Road
and Land Lane.

ADJACENT LAND USE: vineyard (to east); single-
family residential, park (to west).

UPSTREAM:.  Residential and agricultural
drainage

LENGTH: 2,780 ft
AVERAGE TOP-OF-BANK WIDTH: 20-25 ft

Photo 1. Looking downstream from Finnell Road. Dense
emergent vegetation occludes the culvert at this crossing
(August 4, 2010).

REACH SETTING

Beard Ditch is a trapezoidal engineered channel
that collects runoff primarily from residential
development to the west. There is a stormwater
detention outfall near Land Lane. Discharge is
routed downstream into a swale that flows
through vineyards.

Photo 2. Looking downstream from the mid-point of the
Beard Ditch (near Oak Circle). Photo depicts typical
conditions in the reach. Adjacent land uses include vineyards
along the east (left) bank and residential development along
the west (right) bank (August 4, 2010).

PHYsICAL CONDITIONS

Active channel: The channel bottom is 8-10 feet
wide, with a 2-foot wide low flow channel. The
channel bed is 3 feet beneath the top of
banks. The bed slope is approximately 1%.

Bed sediments/texture: The bed is formed in
native soils. Bed sediments appear to be fine
textured.

Bank structure: The banks are formed of native
soils that generally slope at 2:1 to 3:1 (Photo
2).

Water quality: Water was present at the
downstream end of the reach in a pool below
the bridge at Land Lane. The water in the
pool was clear.

Channel processes: Runoff and fine sediment
transported from developed areas to west are
routed to the ditch. There may also be some
drainage/sediment entering the ditch from
adjacent vineyards. There appears to be
some deposition of sediment at the Finnell
Road crossing (Photo 1). Sediment
deposition at this location is likely the result
of an abrupt change in hydraulics at the
culvert outlet.
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American Canyon Creek

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat is dominated by hydrophytic vegetation (Photo 2). The low
flow channel is not well defined. There is a perennial pool at the downstream end of the reach. This
pool had some small fishes present; no bullfrog (Rana catesbeian) tadpoles were observed.

Vegetation composition:

Channel: Vegetation in the channel is dominated by tall flat sedge (Cyperus eragrostis). Broad-leaved
cattail (Typha latifolia) is dominant in the section just downstream of Finnell Road (Photo 1).
Other species present include curly dock (Rumex crispus), rushes (Juncus spp.) and Italian
ryegrass (Lollium sp.)

Banks:  Understory: Predominantly herbaceous non-native species such as bristly oxtongue (Picris
echioides), periwinkle (Vinca major), prickly lettuce (Lactuca serriola), and Himalayan
blackberry (minor component). There is also some sporadic willow (Salix sp.) recruitment.

Overstory/Canopy: Minimal overstory component; there are a few mature oaks adjacent to
the ditch.

RECENT MAINTENANCE ACTIVITIES

In 2016, recent maintenance activities conducted in this reach included vegetation management (15 cubic
yards of removal) and cattail removal (50 feet).
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Beard Ditch

Map A. The District’'s maintenance easement on Beard Ditch extends from Finnell Road to Land Lane

Napa Flood Control and Water Conservation District - Stream Maintenance Program 30f3
January 2019



North Yountville Collector (NYC)

OWNERSHIP:  Private with County easement

LOCATION:  Between Hwy 29 (to east) and
Solano Ave (to west), reach
begins about 1/3 mi south of
California Drive, continues to

Yountville Outfall confluence.

ADJACENT LAND USE: Hwy 29 and railroad
transportation corridor to east;
vineyard and golf course to west.

UPSTREAM:  Hinman Creek; flows through
Vintners Golf Club.

LENGTH: 5,400 ft
AVERAGE TOP-OF-BANK WIDTH: 30-35 ft

Photo 1. Looking downstream from upstream end of the
NYC. Two concrete box culverts pass flows from the main
upstream tributary into the NYC. Note the dense aquatic and
emergent vegetation in the channel (August 4, 2010).

REACH SETTING

The North Yountville Collector (NYC) is a
trapezoidal engineered channel that collects
runoff from natural drainages, vineyards and
Vintners golf course to the west. The NYC begins
at twin concrete box culverts that cross under
Solano Ave. (Photo 1). The NYC joins the South
Yountville Collector and flows east becoming the
Yountville Outfall.

Photo 2. Looking downstream near Vineyard View Drive.
The channel supports interspersed patches of aquatic
vegetation dominated by Ludwigia (foreground) and
emergent vegetation dominated by broad-leaved cattail
(background). Note cottonwoods planted by District on east
(left) bank (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: channel bed is 15-20 ft. wide;
no low flow channel is distinguishable. The
channel bed is 4-6 ft. beneath the top of
banks. Bed slope is approximately 0.2%

Bed sediments/texture: Bed sediments are
mostly fine sands, silts, some mud.

Bank structure: trapezoidal channel has 4-6 ft.
high earthen banks, generally sloped at 2:1 -
3:1 (Photo 2). Concrete has been placed at
the transition to the Yountville Outfall (Photo
5).

Water quality: On 8/4/10 nearly the entire
channel was inundated, with maximum
depths (~ 2 ft.) in the lower portion of the
reach. Water clarity appeared poor-fair
(Photo 3); water was stagnant at locations.

Channel processes: Deposition of fine
sediment appears to be significant in this
reach. Dense aquatic and emergent
vegetation traps sediment and reduces
stormflow velocities, which further
encourages sediment deposition. There are
limited areas of minor bank erosion, but flow
conditions do not appear fast or deep enough
to cause widespread bank failure.
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North Yountville Collector (NYC)

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat is dominated by aquatic and emergent vegetation (All
Photos). The low flow channel is not well defined. Hundreds of bullfrog (Rana catesbeiana) tadpoles
were observed in perennial pools.

Vegetation composition:

Channel: Dominant or sub-dominant species include Ludwigia, broad-leaved cattail (Typha latifolia),
and tall flat sedge (Cyperus eragrostis). Hardstem bullrush (Scirpus [Schoenoplectus]
acutus) occurs in isolated patches.

Banks:  Understory: Predominantly herbaceous non-natives.

Overstory/Canopy: Extensive planting of native trees along both banks; predominantly coast
live oak (Quercus agrifolia) and cottonwood (Populus fremontii). Many trees are well
established and thriving; trees range from approximately 5-15 ft in height. There are some
mature oaks and Eucalyptus on east bank (Photos 1 and 4).

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory conducted in 2014, maintenance needs identified include localized cattail
management and maintaining planted trees along the top of bank on an annual basis. As noted above,
sediment deposition should be monitored. In 2013, sediment was removed at the confluence of the South
and North Yountville Collector (photo 3). In 2016, maintenance activities that occurred in this reach (near
Hoffman Lane) included cattail removal (100 linear feet) and invasive plant removal (6 cubic yards).
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North Yountville Collector (NYC)

Photo 3. Confluence of south and north Yountville collectors | Photo 4. Looking downstream from Hoffman Lane (prior to
Upstream of railroad bridge and Highway 29, first winter after | cattail removal work in 2016).
Sediment removal project. (2014)

Photo 5 (left). Looking downstream from Hoffman
Lane after cattail removal work (2016).
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North Yountville Collector (NYC)
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Map A. North Yountville Collector.
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South Yountville Collector (SYC) — Reach 1

OWNERSHIP:  Private with County easement

LOCATION:  Between Hwy 29 (to east) and
Solano Ave. (to west), from
Hillview Lane downstream (north)

to tributary at Mile Marker 2.0.

ADJACENT LAND USE:  Hwy 29 and railroad
transportation corridor (east);
vineyard (west).

UPSTREAM:  Drainage from vineyards and
natural areas.

LENGTH: 3,300 ft
AVERAGE TOP-OF-BANK WIDTH: 30-35 ft

Photo 2. Looking downstream in the upper portion of the
SYC. The channel is formed in native soils. The channel
bottom and banks are dominated by non-native herbaceous
vegetation (August 4, 2010).

REACH SETTING

The South Yountville Collector (SYC) is a
trapezoidal engineered channel that collects
runoff from natural drainages and vineyards to
the west. The SYC begins at a concrete box
culvert that crosses under Solano Ave. (Photo 1).
Reach 1 of the SYC flows for approximately 2,760
ft. before a major tributary enters from the west,
which marks the transition to SYC — Reach 2.

o

Photo 1. Upstream end of the SYC. A concrete box culvert
passes flows (beneath Solano Ave.) from an unnamed
tributary to the west into the SYC (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 5 ft. wide;
the low flow channel is indistinguishable. The
channel bed is 6-8 ft. below the top of banks.
The bed slope is gentle, less than 0.5%.

Bed sediments/texture: Fines/native soils.

Bank structure: Trapezoidal channel has 6-8 ft.
high earthen banks, generally sloped at 2:1 -
3:1 (Photo 2). Sack concrete and riprap are
placed along the east (right) bank at the
upstream end of the reach (Photo 1)

Water quality: No water present on 8/4/10.

Channel processes: Runoff and fine sediment
are transported from adjacent vineyards and
roadways into the channel. No significant
sediment deposition was observed. The road
grades directly to the top of bank, allowing
stormwater from adjacent roads to flow
directly into channel (Photo 3).
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South Yountville Collector (SYC) — Reach 1

BIOLOGICAL CONDITIONS
Aquatic or instream habitat: There is limited, if any, aquatic habitat in this reach.

Vegetation composition:

Channel: Predominantly herbaceous non-native species such as bristly oxtongue (Picris echioides),
wild radish (Raphanus sativus), and wild oats (Avena fatua). Some wetland-associated
species such as tall flat sedge (Cyperus eragrostis) and curly dock (Rumex crispus) are
present in the lower portion of the reach (Photo 4).

Banks:  Understory: Predominantly herbaceous non-natives.

Overstory/Canopy: Extensive planting of native trees, predominantly cottonwood (Populus
fremontii), along both banks (Photo 3). There are many mature oak trees, and a few
eucalyptus trees, along the east bank (Photos 2 and 3).

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory conducted in 2014, the primary maintenance needs identified include annual
cattail management and maintenance of planted trees along the top of bank to create shade canopy.

Photo 3. Looking upstream from the mid-point of SYC Reach | Photo 4. The lower section of the reach has some wetland-
1. Note the cottonwoods planted along both banks (August 4, | associated plant species in the channel bed (August 4, 2010).
2010).
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South Yountville Collector (SYC) — Reach 1
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Map A. Reach 1 (red line) of the South Yountville Collector. The tributary that joins at Solano Ave
MM 2.0 marks the reach break.
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South Yountville Collector (SYC) — Reach 2

OWNERSHIP:  Private with County easement

LOCATION:  Adjacent to (east of) Solano Ave.,
from tributary at Mile Marker 2.0
downstream (north) to Yountville

QOutfall.

ADJACENT LAND USE: Hwy 29 and railroad
transportation corridor (east);
vineyard (west).

UPSTREAM.  Reach 1 of SYC; Drainage from
vineyards and natural areas.

LENGTH: 2,080 ft
AVERAGE TOP-OF-BANK WIDTH: 30-35 ft

Photo 1. Upstream end of the SYC- Reach 2. The culvert at
Mile Marker 2.0 marks the upstream end of the reach. Note
the cottonwoods planted along the channel (Looking
downstream, August 4, 2010).

REACH SETTING

The South Yountville Collector (SYC) is a
trapezoidal engineered channel that collects
runoff from natural drainages and vineyards to
the west. Reach 2 of the SYC joins the North
Yountville Collector and flows east becoming the
Yountville Outfall.

Photo 2. Looking upstream in the mid-portion of SYC
Reach 2. The channel is formed in native soils. Dense
aquatic vegetation, such as Ludwigia, grows in the channel
(August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 12-15 ft.
wide; the low flow channel s
indistinguishable. The channel bed is 4-8 ft.
below the top of banks. The bed slope is less
than 0.5%.

Bed sediments/texture: Fines/native soils.

Bank structure: The trapezoidal channel has 4-
8 ft. high earthen banks, generally sloped at
2:1-3:1 (Photo 2). Concrete has been placed
at the transition to the Yountville Outfall
(Photo 4).

Water quality: On 8/4/10 the channel appeared
saturated, but limited standing water was
observed due to the dense cover of aquatic
vegetation.

Channel processes: Deposition of fine
sediment likely occurs in this reach, but
channel capacity does not appear to be
significantly compromised. An assessment of
as-built versus current cross-sectional area
would help assess the extent of
sedimentation that has occurred in the
channel.
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South Yountville Collector (SYC) — Reach 2

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat is dominated by aquatic and emergent vegetation (All

Photos). The low flow channel is not well defined.

Vegetation composition:

Channel: Dominant or sub-dominant species include Ludwigia, broad-leaved cattail (Typha latifolia),

and tall flat sedge (Cyperus eragrostis).

Banks:

Understory: Predominantly herbaceous non-natives.

Overstory/Canopy: Extensive planting of native trees along both banks; predominantly
cottonwood (Populus fremontii). Many trees are well established and thriving (Photo 1).

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory conducted in 2014, the primary maintenance needs identified include annual
cattail management and maintenance of planted trees along the top of bank to create shade canopy.
Sediment management and ongoing management of Ludwigia was also identified as an ongoing
maintenance need. In 2013, sediment was removed from the confluence of the South and North Yountville
Collector and monitoring sediment deposition should be continually monitored.

Photo 3. Looking upstream from mid-reach area. Note the
cottonwoods planted along banks and cattails in channel
(August 4, 2010).

Photo 4. Looking upstream from the confluence with the
Yountville Outfall. Note dense Ludwigia in the channel
(August 4, 2010).
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South Yountville Collector (SYC) — Reach 2
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Map A. Reach 2 (red line) of the South Yountville Collector. The tributary that joins at Solano Ave
MM 2.0 marks the reach break.
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Yountville Outfall - Reach 1

OWNERSHIP:  Private with District easement

LOCATION:  From Hwy 29 to Ragatz Lane.

ADJACENT LAND USE: Hwy 29 and railroad
transportation corridor at west
end; vineyard to the north and
south.

UPSTREAM:  North and South Yountville
Collectors, which receive
discharge from Hinman Creek and
other smaller drainages.

LENGTH: 2,750 ft
AVERAGE TOP-OF-BANK WIDTH: 50-60 ft

Photo 1. Looking downstream from upstream end of the
Yountville Outfall near Hwy 29. Note the dense aquatic
vegetation in the channel (August 4, 2010).

REACH SETTING

The Yountville Outfall is an engineered/modified
channel that collects runoff from the North and
South  Yountville Collector channels. The
Yountville Outfall begins at Hwy 29, and then
flows southeasterly through vineyards on the
valley floor. The wide outfall channel stores
abundant sediment in instream bars/deposits.

Photo 2. Looking downstream from a bridge approximately
500 feet downstream of Hwy 29. The channel is dominated
by aquatic vegetation (predominantly Ludwigia). Large
instream bars collect sediment. The District has planted
native trees along the channel (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 35-40 ft.
wide; small low flow channel follows
perimeter of instream sediment deposits. The
channel bed is 6-8 ft. beneath the top of
banks. The bed slope is less than 0.5%.

Bed sediments/texture: Bed sediments are
predominately fines with gravel in some
areas.

Bank structure: trapezoidal channel has 6-8 ft.
high earthen banks, generally sloped at 1:1 -
1.5:1 (Photos 1 and 2).

Water quality: On 8/4/10 the nearly the entire
channel was inundated with approximately 2
ft. of standing/stagnant water. Water clarity
appeared poor-fair. The channel had less
water at the downstream end of the reach.

Channel processes: Abundant deposition of
fine sediment occurs in this reach and
collects in instream sediment bars/benches.
Channel may be over-widened (compared to
historic channel alignment) this, along with
aquatic vegetation, reduces storm flow
velocities and promotes sediment deposition.
When the Napa River is at flood stage, the
Yountville Outfall is backwater flooded.
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Yountville Outfall - Reach 1

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat is dominated by aquatic and emergent vegetation (All
Photos). The low flow channel is not well defined.

Vegetation composition:

Channel: Dominant or sub-dominant species include Ludwigia, broad-leaved cattail (Typha latifolia),
and Polygonum spp.

Banks: Understory: Predominantly herbaceous non-natives including bristly oxtongue (Picris
echioides), wild radish (Raphanus sativus), and Harding grass (Phalaris aquatica).

Overstory/Canopy: Planting of native trees along both banks; predominantly coast live oak
(Quercus agrifolia) and cottonwood (Populus fremontii). There are a few mature oaks on the
north bank near the downstream end of the reach (Photo 4).

MAINTENANCE CONSIDERATIONS

Based on a channel inventory conducted in 2014, maintenance needs identified include targeted willow
pruning every two years; monitoring and assessment of the box culvert, railroad abutment at Highway
29, and agricultural bridge (Photos 3 and 5); Ludwigia management (Photo 6), and sediment
management every 5-8 years near the box culvert outfall and near an agricultural bridge abutment.
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Yountville Outfall - Reach 1

Photo 3. Agricultural bridge.

Photo 5. Sediment deposition downstream of agricultural | Photo 6. Ragatz Lane box culvert with invasive Ludwigia
bridge. colonizing channel upstream.
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Yountville Outfall - Reach 1
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Map A. Reach 1 of the Yountville Outfall
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Yountville Outfall - Reach 2

OWNERSHIP:  Private with District easement

LOCATION:  From Ragatz Lane to the end of

District maintenance easement
near Trubody Lane

ADJACENT LAND USE: vineyards
UPSTREAM:  Yountville Outfall -Reach 1
LENGTH: Approximately 2,700 ft
AVERAGE TOP-OF-BANK WIDTH:  45-55 ft

TR Y = 3
-, Sl

Photo 1. Looking downstream from Ragatz Lane. Note the
well-established trees along the riparian corridor (August 4,
2010).

REACH SETTING

The Yountville Outfall Reach 2 is a modified
channel that is in the process of recovery from
historical dredging and straightening. In contrast
to Yountville Outfall Reach 1, the bed and banks
exhibit geomorphic features (e.g., low flow
channel, floodplain surfaces, scour pools) that
are indicative of recovery of natural channel
processes (i.e., erosion and deposition).

Photo 2. Typical conditions in the upper portion of the reach
(Looking downstream from approximately 200 feet
downstream of Ragatz Lane bridge). The channel bed is
dominated by aquatic vegetation (predominantly Ludwigia).
Native trees form a relatively well established riparian
corridor (August 4, 2010).

PHysICAL CONDITIONS

Active channel: The channel bed is 25-30 ft
wide; the bed is 6 -10 ft beneath the top of
banks. An inset low-flow (annual type -
bankfull) channel (8 ft wide by 2-4 ft deep) is
distinguishable in the downstream section of
the reach. The bed slope is less than 0.5%.

Bed sediments/texture: Bed sediments are
native soils and alluvial fines (Photos 3 and
4).

Bank structure: The channel has 6-10 ft high
earthen banks; slopes range from 2:1 to 3:1
(All Photos).

Water quality: On 8/4/10 nearly the entire reach
was dry.

Channel processes: Deposition of fine
sediment likely occurs in the upper portion of
this reach as aquatic vegetation reduces
storm flow velocites and promotes
sedimentation. Pockets of streambed and
bank erosion were observed in the lower
portion of the reach (Photo 4). When the
Napa River is at flood stage, the Yountville
Outfall is backwater flooded.
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Yountville Outfall - Reach 2

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: In the upstream portion of the reach instream habitat is dominated by aquatic
and emergent vegetation (Photos 1 and 2). In the lower portion of the reach there appear to be some
scour pools formed in the bed (Photos 3 and 4). Bed substrate is dominated by fines.

Vegetation composition:

Channel: Dominant or sub-dominant species include Ludwigia, broad-leaved cattail (Typha latifolia),

and Polygonum spp.

Banks: Understory: Predominantly herbaceous non-natives including bristly oxtongue (Picris
echioides), wild radish (Raphanus sativus), poison hemlock (Conium maculatum), and
Harding grass (Phalaris aquatica); some Himalayan blackberry (Rubus discolor) was also

observed.

Overstory/Canopy: Mature native trees such as coast live oak (Quercus agrifolia) and black
walnut (Juglans californica) line the banks of the channel. There is some recruitment of alder
(Alnus rhombifolia) and willow (Salix spp.) on the lower banks (Photo 5).

Photo 3. A relatively dense riparian canopy shades portions of
the channel (Looking upstream, August 4, 2010)

Photo 4. In the downstream portion of the reach a bankfull
channel has formed within the larger flood conveyance
channel; note large woody debris crossing channel (Looking
downstream near Trubody Lane, August 4, 2010).

MAINTENANCE CONSIDERATIONS

Based on a channel inventory conducted in 2014, maintenance needs identified include targeted willow
pruning every two years and Ludwigia management near the Ragatz Lane box culvert. Sediment
accumulation should also be monitored and addressed every 5-8 years.
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Yountville Outfall - Reach 2
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Map A. Reach 2 (red) of the Yountville Outfall extends from Ragatz Lane to Trubody Lane.
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Solano Ditch

OWNERSHIP:  Private with County easement

LOCATION: Adjacent to (east of) Solano Ave.,
from Oak Knoll Ave. (upstream
and south end) to approximately
500 feet south of Darms Lane

(downstream and north end).

ADJACENT LAND USE: Hwy 29 and railroad
transportation corridor (east);
vineyard (west)

UPSTREAM:  no defined tributary upstream,
runoff catchment areas to west

LENGTH: 4,250 ft
AVERAGE TOP-OF-BANK WIDTH: 25 ft

Photo 1. Looking downstream near Oak Knoll Ave [Solano
Ave to west (left)]. Mature oaks grow along the upstream
portion of the Solano Ditch corridor (August 4, 2010).

REACH SETTING

Solano Ditch is a linear trapezoidal channel that
collects runoff from vineyards and upland areas
to the west and routes this discharge northward
to Dry Creek. The channel bottom is lined with
concrete. Consequently, runoff is transported
rapidly through the ditch and no aquatic habitat
is present along the bed of the ditch.

Photo 2. Looking downstream from the mid-point of the
Solano Ditch. The channel bottom and low banks are lined
with concrete. The upper banks are formed in native soils.
Vegetation on the upper banks consists of non-native
herbaceous species (August 4, 2010).

PHYsICAL CONDITIONS

Active channel: The channel bottom is 3.5 ft
wide; the top width of the concrete channel is
approximately 10 ft. The channel bed is 4-8
ft. beneath the top of banks.

Bed sediments/texture: The bed is formed of
concrete. There is minimal sediment
deposition within the channel (Photo 2).

Bank structure: The lower banks are formed of
concrete (Photo 2). The upper banks are
formed in native soils, generally sloped at 2:1
(Photo 2).

Water quality: No water present on 8/4/10.

Channel processes: Runoff and fine sediment
are transported from adjacent vineyards,
natural drainages, and roadways to the west
into the channel. The concrete lined channel
appears to efficiently convey runoff and
sediment; no significant deposition was
observed (Photo 2).
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Solano Ditch

BioLoGICAL CONDITIONS

Aquatic or instream habitat: There is limited, if any, aquatic habitat present in this reach due to the
concrete lining of the channel.

Vegetation composition:
Channel: None.

Banks: Understory: Predominantly herbaceous non-native species such wild radish (Raphanus
sativus), prickly lettuce (Lactuca serriola), bull thistle (Cirsium vulgare) and Harding grass
(Phalaris aquatica). There is some Himalayan blackberry (Rubus discolor) growing along the
west (left) bank (Photo 3); it appears that the District may be managing this patch of invasive
blackberry.

Overstory/Canopy: Upstream portion of the reach has mature oaks (predominantly Quercus
agrifolia) lining the channel. A few oaks have been planted by the District along the channel.
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North Salvador Collector (NSC) — Reach 1

OWNERSHIP:  City of Napa and Private with
District easement

LOCATION:  Adjacent to (east of) Solano Ave.,
between Luke Dr. upstream
(north) and Salvador Ave.

downstream (south)

ADJACENT LAND USE: Hwy 29 and railroad
transportation corridor to east;
medium/high density residential,
senior citizens community, and
light commercial use to west

UPSTREAM:  Culverted tributaries capture
runoff from developed areas and
vineyards to west

LENGTH: 1,820 feet
AVERAGE TOP-OF-BANK WIDTH: 40 feet

Photo 1. Reach 1 is an intermittent stream that is dry much
of the year. In channel vegetation is dominated by mesic
species. Riparian trees, predominately oaks, planted by the
District line the east side of channel (right side of the photo)
(Looking upstream from mid-point in the reach, August 4,
2010).

REACH SETTING

North Salvador Collector (NSC) is a linear
trapezoidal channel that collects runoff from
developed areas, vineyards, and natural
drainages to the west and routes this discharge
downstream (southward) into NSC Reach 2. The
catchment area for Reach 1 is relatively limited.
Consequently, this reach is intermittent (or
ephemeral) and conveys less runoff than Reach
2 downstream which has larger tributary areas.

Photo 2. Looking downstream from Luke Road (Solano Ave
to west (left). Note riparian enhancement plantings
(primarily oaks) on the left bank and retaining wall on right
bank (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 8-10 ft.
wide; no distinguishable low flow channel.
The channel bed is 4-6 ft. beneath the top of
banks. The bed slope is less than 0.5%.

Bed sediments/texture: Alluvial fine sediment
over native soils (Haire loam) with some
riprap placed in the bed and lower banks.

Bank structure: The trapezoidal channel has 4-
6-foot-high earthen banks, generally sloped
at 2:1 to 3:1 (Photo 1). There is a concrete
retaining wall/floodwall in the upper portion of
the reach (near Luke Dr.) on the right bank
(Photo 2).

Water quality: no water present on 8/4/10.

Channel processes: runoff and fine sediment
are transported from upstream vineyards,
development, and roadways into the channel.
Channel transport capacity appears in
relative balance with sediment delivery, with
no significant deposition occurring. The road
grades directly to the top of bank, allowing
stormwater from adjacent road to flow directly
into channel (Photo 1).
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North Salvador Collector (NSC) — Reach 1

BioLoGICAL CONDITIONS

Aquatic or instream habitat: There is limited, if any, aquatic habitat in this reach. Due to the lack of flows,
the streambed does not exhibit distinct morphology that could provide aquatic habitat (e.g., pools, riffles,
bank alcoves, etc).

Vegetation composition:

Channel: Predominantly herbaceous non-native species such as bristly oxtongue (Picris echioides),
wild radish (Raphanus sativus) and wild oats (Avena fatua). Some wetland associated
species are present such as tall flat sedge (Cyperus eragrostis) and curly dock (Rumex
crispus).

Banks:  Understory: bristly oxtongue, wild radish, wild oats, and Harding grass (Phalaris aquatic).

Overstory/Canopy: Extensive planting along left bank by District. Predominantly coast live
oak (Quercus agrifolia); also cottonwood (Populus fremontii) and big leaf maple (Acer
macrophyllum). These trees are well established and thriving; trees range from
approximately 10-15 ft in height, and 2-5 inches dbh.
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North Salvador Collector (NSC) — Reach 1

5 02 Figure 1
‘. ' W= ' Morth Salvador Collector

Reach 1
L @-\:H#ﬂq-r;zrg-l:- TiThE

Map A. Reach 1 (red line) and Reach 2 (blue line) of the North Salvador Collector. The confluence
of Salvador Creek, just south of Salvador Ave, marks the reach break.
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North Salvador Collector (NSC) — Reach 2

OWNERSHIP: City of Napa and Private with
District easement

LOCATION: Adjacent to (east of) Solano Ave.,
Salvador Ave. (upstream) runs
south to South Salvador Collector

confluence.

ADJACENT LAND USE: Hwy 29 and railroad
transportation corridor to east;
single-family residential to west

UPSTREAM:  North Salvador Collector- Reach
1; upper Salvador Creek.

LENGTH: 2,400 ft
AVERAGE TOP-OF-BANK WIDTH: 45-50 ft

Photo 1. Near the upstream end of Reach 2, two 60-inch
concrete culverts deliver flows from upper Salvador Creek,
which originates in the Mayacamas Mountains to the west
(August 4, 2010).

REACH SETTING

The North Salvador Collector (NSC) is a linear
trapezoidal engineered channel that collects
runoff from vineyards and natural drainages to
the west. Reach 2 of the NSC begins at the
Salvador Ave. crossing. Approximately 60 feet
downstream of the crossing, twin concrete
culverts enter the channel from the west (right
bank, Photo 1). These culverts convey flows from
a culverted reach of (upper) Salvador Creek.
Downstream, Reach 2 joins the South Salvador
Collector and then flows east beneath Hwy 29,
becoming (lower) Salvador Creek.

Photo 2. Looking downstream near the mid-point Reach 2.
Reach 2 NSC collects more runoff than Reach 1 NSC.
Consequently, hydrophytic vegetation is present through
most of the channel (August 4, 2010).

PHYSICAL CONDITIONS

Active channel: The channel width is 15-20 ft.
with low flow channel 2-4 feet wide (when water
flow present). The channel bed is 6-8 feet
beneath the top of banks at the upstream end,
and 3-5 feet beneath the top of banks at the
downstream end. The bed slope is less than
0.5%.

Bed sediments/texture: Native soils (Haire
loam) with some riprap placed in the bed and
lower banks. Sack concrete has been placed
opposite the Salvador Creek culvert outfall
(Photo 1) at the upstream end of the reach to
stabilize portions of the west bank.

Bank structure: trapezoidal channel has 4-6 ft.
high earthen banks, generally sloped at 2:1 -
3:1 (Photo 1). Sack concrete has been
placed along extensive portions of the
western bank in the lower reach.

Water quality: Some areas of ponding were
observed in Aug 2010. Water clarity appeared
poor-fair at the upstream end (Photo 2), and
good at the downstream end. Small areas of
sheen were observed (less than 5 ft2).

Channel processes: Deposition of fine
sediment appears to be significant in this
reach. A “wedge” of fine sediment has
developed in the lower reach, where it is
deepest, and is less deep in the upstream
direction. This depositional pattern is caused
by the concrete weir at the downstream end
of the reach that traps sediment and
establishes channel grade.
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North Salvador Collector (NSC) — Reach 2

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Aquatic habitat consists of isolated shallow-ponded depressions surrounded
by tall emergent vegetation. The low flow channel is not well defined.

Vegetation composition:

Channel: A diverse assemblage of hydrophytes. Dominant or sub-dominant species include in the
upstream portion include tall flat sedge (Cyperus eragrostis) and penny royal (Mentha
pulegium); broad-leaved cattail (Typha latifolia) is dominant in the section downstream of
Wine District Road. Other species present include curly dock (Rumex crispus), Himalayan
blackberry (Rubus discolor), and rushes (Juncus spp.)

Banks:  Understory: Predominantly herbaceous non-native species such as bristly oxtongue (Picris
echioides), wild radish (Raphanus sativus) and wild oats (Avena fatua).

Overstory/Canopy: Planting of native trees along left bank, predominantly coast live oak
(Quercus agrifolia); trees are smaller than those planted in Reach 1. Some mature oaks on
left bank (Photo 1).

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory conducted in 2014, the primary maintenance needs identified include
localized cattail management and maintenance of planted trees along the top of bank to create shade
canopy, annual mowing of non-native invasive weeds. Hydraulic constriction and streambed erosion issues
were also observed downstream of the Wine Country Road box culvert (Photos 3 and 4).

Photo 3. Wine Country Rd. box culvert. (2014) Photo 4. Wine Country Rd. box culvert. (2014)

In 2016, maintenance activities conducted within this reach included removal of cattails (1,000 linear feet),
invasive plant removal (25 cubic yards), and blackberry busy removal (10 cubic yards).
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North Salvador Collector (NSC) — Reach 2
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Map A. Reach 2 (red line) and Reach 1 (blue line) of the North Salvador Collector. The confluence
of upper Salvador Creek, just south of Salvador Ave, marks the reach break.
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South Salvador Collector (SSC)

OWNERSHIP:  Private with District easement

LOCATION:  Adjacent to Solano Ave. (to west),
between Trower Ave. upstream
(to south) and confluence with
North Salvador Collector

downstream to north

ADJACENT LAND USE: Hwy 29 and railroad
corridor to east; Public school and
fire station to west

UPSTREAM:  Culverted drainage
LENGTH: 1,360 ft
AVERAGE TOP-OF-BANK WIDTH: 30-40 ft

Photo 1. Typical section of the SSC (Looking downstream
from upper portion of the reach; August 4, 2010). Note dense
emergent vegetation growing in the channel.

REACH SETTING

The South Salvador Collector (SSC) is a linear
trapezoidal drainage channel that collects runoff
from vineyards, residential development and
natural drainages to the west. The SSC is a north
flowing channel that joins the North Salvador
Collector to form Salvador Creek, which then
flows east toward the Napa River. Only one reach
was identified for the SSC.

Photo 2. Culvert outlet at upstream end of the SSC. Water
clarity at this location was good (August 2010). Note
emergent vegetation growing immediately downstream of
outfall.

PHYSICAL CONDITIONS

Active channel: The channel bed is 10 to 20 feet
wide; no low flow channel present. The

channel bed is 5-7 feet beneath the top of
banks at the upstream end, and 3-5 feet
beneath the top of banks at the downstream
end.

Bed sediments/texture: alluvial fine sediment.

Bank structure: The channel is trapezoidal with
4-6 foot-high earthen banks, generally sloped
at 2:1 to 3:1 (Photo 1).

Water quality: Some ponding throughout the
reach. Water clarity near the upstream
culvert appeared good on August 4, 2010
(Photo 2).

Channel processes: Deposition of fine
sediment appears to be significant in this
reach, with associated growth of emergent
vegetation in the freshly deposited material.
Deposition in the downstream portion of the
reach is likely related to flood-stage
hydraulics. The Highway 29 culvert crossing
restricts flow during flood events, which
causes backwatering of the North and South
Salvador  Collectors. The SSC is
backwatered to a greater extent than the
NSC because discharge in the NSC is
greater. Low velocities of sediment-laden
flood waters create ideal conditions for
deposition.
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South Salvador Collector (SSC)

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Aquatic habitat consists of isolated shallow ponded depressions surrounded
upstream and downstream by tall emergent vegetation. The low flow channel is not well defined.

Vegetation composition:

Channel: Broad-leaved cattail (Typha latifolia) is dominant in this reach. Knotweed (Polygonum sp.)
also occurs in perennial inundated portions of the channel.

Banks: Understory: Predominantly herbaceous non-native species; unidentified Apiaceae dominant.

Overstory/Canopy: Planting of native trees along right bank, several planted cottonwoods
(Populus fremontii) are thriving (Photo 2). There are a few mature Monterey cypress
(Cupressus macrocarpa) on right bank (Photo 1).

MAINTENANCE HISTORY

In 2014, the District conducted cattail removal along a 300-foot section of channel near Trower Avenue.
Photos 3 and 4 show before and after images of the cattail management area. 2016 maintenance work
included cattail removal (1,000 linear feet), invasive plant removal (25 cubic yards), and blackberry removal

(10 cubic yards).

Photo 3. Looking downstream at cattails from Trower
Avenue. (2014)

Photo 4. Looking upstream at cattail management area after

cattail removal. (2014)
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South Salvador Collector (SSC)
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Map A. South Salvador Collector.
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Salvador Creek — Reach 1

OWNERSHIP: District owned

LOCATION: From Highway 29 downstream to

Trower Ave. crossing

ADJACENT LAND USE: Vineyards and residential
development to north; residential
development to south.

UPSTREAM:  North and South Salvador
Collectors

LENGTH: 3,910 ft
AVERAGE TOP-OF-BANK WIDTH: 40-50 ft

Photo 1. Typical conditions in the upstream portion of the
reach (Looking downstream, July 2010).

REACH SETTING

Reach 1 of Salvador Creek is a modified channel
that conveys runoff from the North and South
Salvador Collectors. The reach begins at Hwy 29,
and flows southeasterly through residential
development and vineyards on the valley floor.
The channel has been highly modified for flood
control purposes. Consequently, the channel has
a simple cross-sectional form with relatively
uniform bed and banks.

Photo 2. Looking upstream from a bridge approximately
1,600 ft downstream of Hwy 29. Dense growth of Ludwigia
covers the channel. The District has planted native trees
along the south bank (right side of photo) (July 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 25-30 feet
wide; no low flow channel is distinguishable.
The channel bed is 5-7 feet beneath the top
of banks. The bed slope is less than 0.5%.

Bed sediments/texture: Bed sediments appear
to be sands and fines.

Bank structure: The channel is trapezoidal and
has 5 to 7-foot-high earthen banks, generally
sloped at 1:1 to 1.5:1 (All Photos). Riprap has
been placed at the toe of slope along much
of the channel (Photo 4), and armors several
isolated stretches of streambank.

Water quality: On 7/8/10 the nearly the entire
channel was inundated with approximately 2
feet of standing/stagnant water. Water clarity
appeared good.

Channel processes: Reach characterized by
deep trapezoidal channel, with sequences of
depositional patches and deeper pools.
Channel alignment follows bends (which may
follow historic channel alignment). Outer
bends are more erosive with higher velocity
flows, inner bend areas are depositional.
Sediment collects at downstream end of
reach between crossings where channel is
widened.
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Salvador Creek — Reach 1

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat is dominated by aquatic vegetation (All Photos). The low
flow channel is not well defined.

Vegetation composition:
Channel: Ludwigia is dominant (Photo 4). Broad-leaved cattail (Typha latifolia) present.

Banks: Understory: Predominantly herbaceous non-natives including bristly oxtongue (Picris
echioides), Harding grass (Phalaris aquatica), and periwinkle (Vinca major); Himalayan
blackberry (Rubus discolor) also common.

Overstory/Canopy: Planting of native trees along south bank; predominantly coast live oak
(Quercus agrifolia), willow (Salix sp.) and cottonwood (Populus fremontii). There are many
mature trees, predominantly oaks and black walnut (Juglans californica), along the banks in
the lower portion of the reach.
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Salvador Creek — Reach 1
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Map A. Reach 1 (Red) of Salvador Creek extends from Highway 29 to Trower Avenue.
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Salvador Creek — Reach 1

MAINTENANCE CONSIDERATIONS AND MANAGEMENT OPPORTUNITIES

There is some relatively minor streambank erosion in several locations, generally at outer bend locations
along the reach. At this time, this erosion does not warrant direct treatment, but the District will continue to
monitor these sites.

There is sediment accumulation in the short section between the Jefferson Street and Trower Ave.
crossings (Photo 5), including some culvert blockage at the Trower Ave. crossing. The sediment at these
locations was targeted for removal during the summer of 2012. The underlying cause of sediment
deposition at this site (as shown in Photo 5) is the widening of the overall channel area between the Trower
Ave. and Jefferson St. This channel section is culverted and the combination of the slight gradient, widened
channel, and channel bend (creating a point bar on the inner bend between Jefferson St. and Trower Ave.
has resulted in the observed deposition.

The District has taken steps to enhance ecological conditions in this reach through extensive planting of
native trees (Photo 6). Additional planting was conducted in 2013. There is dense growth of aquatic
vegetation in the reach. Ludwigia management strategies could be considered, along with other
management approaches for the existing invasive plant species. In 2016, recent maintenance activities
included downed tree removal (Photos 7 and 8), vegetation management (10 cubic yards), invasive plant
removal (24 cubic yards), and removal of blackberry bushes (30 cubic yards).

Photo 3. Looking downstream from a bridge approximately | Photo 4. Looking upstream from Jefferson St. Note riprap at
1,600 ft downstream of Hwy 29 (July 2010). the toe of slope on south bank (left side of photo) (July 2010).

40f5 Napa Flood Control and Water Conservation District - Stream Maintenance Program
January 2019



Salvador Creek — Reach 1

Photo 5. Sediment accumulation along the south bank (right
side of photo) between Jefferson St. and Trower Ave.
(December 2009).

Photo 6. Extensive planting of native trees along the south
(right) bank (July 2010).

Photo 7. Looking upstream at downed tree crossing creek at
Valencia St. (2016)

Photo 8. Looking upstream at downed tree removal site at
Valencia St. (2016)
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Salvador Creek — Reach 2 (no District easement)

OWNERSHIP: Napa Valley Unified School
District; City of Napa. No District
easement.

From Trower Ave. downstream to
Garfield Lane

LOCATION:

ADJACENT LAND USE:  Vintage High School and
recreational facilities.

UPSTREAM:  Salvador Creek - Reach 1
LENGTH: 2,730 ft
AVERAGE TOP-OF-BANK WIDTH: 50-60 ft

Photo 1. Typical conditions in the upstream portion of the
reach. Water is pooled downstream due to beaver dam seen
in Photo 2 (Looking downstream from Trower Ave, July 8,
2010).

REACH SETTING

Reach 2 of Salvador Creek is a transitional reach
between the modified channel of Reach 1 and the
more natural channel in Reach 3. The upstream
portion of the reach maintains a modified form,
but has more variability and diverse habitat than
in Reach 1; the lower section of the reach is more
characteristic of a natural channel. Multiple
beaver dams at the high school create flow and
debris blockages that reduce conveyance
capacity and increase the flood risk.

Photo 2. The first beaver dam located approximately 600 ft
downstream of Trower Ave. Dam pools water upstream as
seen in Photo 1 (July 8, 2010).

PHYsICAL CONDITIONS

Active channel: The channel bed is 20-25 feet
wide; no low flow channel is distinguishable.
The channel bed is 5-7 feet beneath the top
of banks. The bed slope is less than 0.5%.

Bed sediments/texture: Bed sediments appear
to be sands and fine sediment.

Bank structure: 5 to 7-foot-high earthen banks,
generally sloped at 1:5-2:1 (All Photos).
Concrete has been along the north bank in a
section in the downstream portion of the
reach (Photo 4).

Water quality: On 7/8/10 the entire channel was
inundated. Water depths varied with distance
from beaver dams with the deepest water
pooling occurring immediately upstream of
dams. Water was generally stagnant. Water
clarity appeared poor-fair.

Channel processes: Sediment deposition
occurs in sequence of small instream bars
and benches. Beaver dams trap sediment
and debris (Photo 2), dams also reduce flow
velocities upstream, which favors the
deposition of suspended sediment.
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Salvador Creek — Reach 2 (no District easement)

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Deep pools formed by beaver dams. Some aquatic vegetation in shallower
areas. The low flow channel is not well defined. Significant large woody debris (LWD) from beaver
activity.

Vegetation composition:

Channel: Ludwigia in shallow ponded areas. Broad-leaved cattail (Typha latifolia) along margins of
channel.

Banks: Understory: Predominantly herbaceous non-natives including bristly oxtongue (Picris
echioides), Harding grass (Phalaris aquatica) and curly dock (Rumex crispus); blackberry
(Rubus spp.) also common.

Overstory/Canopy: Willow (Salix sp.) and cottonwood (Populus fremontii); many trees have
been damaged/destroyed by beaver activity.

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory conducted in 2014, maintenance activities identified for this reach included
monitoring the box culvert at the High School foot bridge and monitor sediment deposition.

In 2014, maintenance work completed included vegetation management (20 cubic yards), invasive plant
removal (24 cubic yards), and blackberry bush removal (30 cubic yards) at Jefferson Street. In 2016, recent
maintenance activities conducted within this reach included vegetation management (20 cubic yards),
removal of invasive plants (30 cubic yards), and removal of blackberry bushes (30 cubic yards) at Jefferson
Street (see Photos 5 and 6).

Photo 3. Downed trees crossing the channel from beaver | Photo 4. Looking downstream from a bridge in the lower
activity (July 8, 2010). portion of the reach. Note concrete lining on north bank (left
side of photo) (July 8, 2010).
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Salvador Creek — Reach 2 (no District easement)

Photo 5. Looking downstream at non-native invasive
blackberry and willows in channel. (2016)

Photo 6. Looking downstream after willow pruning and

blackberry removal. (2016)
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Salvador Creek — Reach 2 (no District easement)
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Map A. Reach 2 of Salvador Creek (shown as red line above) extends from
Trower Avenue to Garfield Lane.
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Salvador Creek — Reach 3

OWNERSHIP: District, City of Napa, and Private
with District easement.

LOCATION: From Garfield Lane to Big Ranch

Road. District easement includes
Summerbrooke Circle to private
automobile bridge (Map A).

ADJACENT LAND USE: Residential development.

UPSTREAM:  Salvador Creek- Reach 2
development.

LENGTH: 3,110 ft
AVERAGE TOP-OF-BANK WIDTH: 45-55 ft

Photo 1. Typical conditions in the upper portion of the reach
(Looking downstream, September 22, 2010).

REACH SETTING

Compared to upstream Reaches 1 and 2, Reach
3 of Salvador Creek is a more natural channel
that flows through a well established riparian
corridor. The upstream portion of Reach 3 has
dense riparian vegetation on both banks and
relatively good floodplain connectivity. Bank
angle and height gradually increase in the
downstream direction. The downstream portion
of the reach is deeply incised with very steep
streambanks (Photos 3, 4 and 5). Many
streambanks are highly unstable (Photo 5).

Photo 2. An active headcut marks the upstream extent of the
incised portion of the reach (Looking upstream, July 8,
2010).

PHYSICAL CONDITIONS

Active channel: channel bed is 12-15 ft wide. In
the upper portion of the reach the channel
bed is 6-10 ft beneath the top of banks, and
12-18 ft in the lower portion of the reach. The
bed slope is approximately 0.3%.

Bed sediments/texture: Bed sediments are
composed of a wide range of grain sizes,
from fines to large boulders.

Bank structure: 6-20 ft high earthen banks. 2:1
to 3:1 in the upper portion transitioning to
near vertical in the lower portion of the reach
(All Photos).

Water quality: The entire reach was inundated
on July 8, 2010. Water depths were
approximately 1-3 ft in the upstream portion
of the reach. There were many deep pools
(~6 ft) in the lower portion. Water clarity was
turbid, likely due to organic constituents (i.e.,
not mineral sediment).

Channel processes: Mid-way through the reach
there are a series of headcuts that suggest
the channel is actively incising. The stability
of these headcuts and the rate of migration
were not assessed. The downstream portion
of the reach has clearly undergone recent
incision as evidenced by the steep
streambanks and recruitment of large trees
into the channel (Photos 3, 4, and 5).
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Salvador Creek — Reach 3

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Predominantly pool and run habitat with a few riffles. Many pools are shaded

with root assemblages and other habitat features.

Vegetation composition:

Channel: Limited vegetation in the channel. Some rushes (Juncus sp.) on the channel margins.

Banks: Understory: Predominantly herbaceous non-natives including bristly oxtongue (Picris
echioides) and Harding grass (Phalaris aquatica) in open areas adjacent to the channel. A
few Arundo patches in the downstream area (Photo 6). Many native trees and shrubs planted
as part of the Salvador Creek habitat restoration project. Dense Himalayan blackberry
(Rubus discolor) thickets in the lower portion of the reach.

Overstory/Canopy: Mature, diverse canopy dominated by willow (Salix spp.); oaks (Quercus

spp.) are sub-dominant.

MAINTENANCE HISTORY

In 2014 and 2016, maintenance activities conducted include vegetation maintenance (12 cubic yards) and
removal of invasive plants (20 cubic yards) at Summerbrooke Circle.

Photo 3. Typical conditions in the lower portion of the reach,
with deep pools and undercut streambanks (to right). (Looking
downstream, July 8, 2010).

Photo 4. Looking upstream from Big Ranch Road. Note
streambank erosion on left side of photo, undercutting the
streambank (July 8, 2010).
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Salvador Creek — Reach 3
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Map A. Reach 3 of Salvador Creek (shown as red line above) extends from Garfield Lane to Big
Ranch Road. The District’'s maintenance easement extends from Summerbrooke Circle
downstream to a private automobile bridge.
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Tulocay Creek — Reach 1

OWNERSHIP:  Private with District easement

LOCATION: From upstream portion of District
easement near Twin Creeks Court

to Soscol Ave.

ADJACENT LAND USE: Residential development
in the upstream portion;
commercial development in
downstream portion.

UPSTREAM:  Natural stream with well
developed riparian corridor

LENGTH: 1,530 ft

AVERAGE TOP-OF-BANK WIDTH: 60-80 ft

5 . b :
Photo 1. Looking downstream from the upstream end of
reach (September 22, 2010).

REACH SETTING

Reach 1 Tulocay Creek begins as a natural/semi-
natural channel surrounded by residential
development. The channel appears to have been
modified in the past, but has recovered from
historical disturbance. There is well developed
instream and riparian habitat in this portion of the
reach (Photo 1). This condition persists for
approximately 500-700 ft as the creek gradually
transitions to a more modified channel with
uniform bed and banks. Between the confluence
of Camille and Soscol Ave (Map A), the creek is
a highly modified drainage channel, with the
exception of the well-established riparian trees on
the south (left) bank (Photo 3).

Photo 2. Near confluence of Camille Creek, the more natural
Tulocay Creek section transitions to a more modified flood
control type channel (Looking downstream from the
Tulocay-Camille Creek confluence, September 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 15-20 ft wide
(Photo 1); the bed is 12-15 ft beneath the top of
banks. The bed slope is less than 0.5%.

Bed sediments/texture: The bed is composed of
2 to 4-inch cobble in the upstream portions of
the reach. There is abundant sand and fine
sediment accumulation in a large mid channel
bar just upstream of the Soscol Avenue
crossing (Photo 4).

Bank structure: The channel has 10-15 ft high
earthen banks; generally sloping at 2:1 to 3:1
(all photos). The south (left) bank near Soscol
Ave is formed by a concrete retaining wall
(Photo 4).

Water quality: On September 22, 2010, nearly the
entre reach was inundated. Water
quality/clarity appeared fair-good. Pools were
generally covered with duckweed.

Channel processes: Sediment transport in the
upstream portion of the reach appears
balanced (no evidence of substantial erosion or
deposition). In the relatively recent past (less
than 50 years), it appears that the channel
incised through this reach, as evidenced by tall,
steep banks off-set from the contemporary
channel and development of an in-set
floodplain. There appears to be substantial
sediment deposition at the Camille Creek
confluence and at the Soscol Ave crossing.
Deposition in these areas is caused by
localized hydraulic conditions (i.e., decrease in
slope, increase in channel width causes
deposition).
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Tulocay Creek — Reach 1

BioLoGICAL CONDITIONS

Aquatic or instream habitat: The upstream portion of the reach has relatively well-developed pool-riffle
habitat that quickly transitions to a uniform “run” without any significant in-channel habitat features. Bed
substrate is dominated by large gravel to small cobble. In the middle and downstream portions of the
reach there is minimal development of aquatic habitat; vegetation such as cattail (Typha latifolia) is
abundant in the channel.

Vegetation composition:
Channel: Duckweed and cattail are dominant. Pennywort (Hydrocotyle sp.) also observed.

Banks:  Understory: Himalayan blackberry (Rubus discolor) is dominant in areas with a dense
riparian canopy; stinging nettle (Urtica dioica) and wild grape (Vitis californica) are also
common. In areas without a well-developed canopy, herbaceous non-natives are dominant.
The canopy in the upstream portion of the reach is dominated by coast live oak (Quercus
agrifolia) and black walnut (Juglans calfornica) in the mid-upper bank range, with willow (Salix
spp.) and white alder (Alnus rhombifolia) occupying the inset floodplain. In the lower portion
of the reach there are some new riparian plantings on the north (right) bank (Photo 3), and
some mid-seral riparian trees on the south (left) bank.

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory conducted in 2014, maintenance needs identified included willow pruning
every two years and annual monitoring, monitoring and assessment of the bridge crossing, monitoring and
managing sediment accumulation and cattail growth near the confluence with Camille Creek, and
monitoring streambanks for erosion repairs. In 2014, maintenance activities completed included vegetation
management and 100 linear feet of cattail removal at the upstream end of this reach near Shurtleff Avenue.

™

Photo 3. Tulocay Creek - typical channel conditions between | Photo 4. Looking upstream from Soscol Ave crossing.
Camille Creek and Soscol Ave. (Looking downstream, | Abundant sediment collects in a large and well developed mid
September 22, 2010). channel bar (sediment wedge). Vegetation grows on deposited
sediment, debris is caught on bar too. September 22, 2010).
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Tulocay Creek — Reach 1
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Map A. Reach 1 of Tulocay Creek is depicted as the red line. Camille Creek joins Tulocay Creek
mid-way through Reach 1. Reach 2 of Tulocay Creek begins downstream of Soscol Ave.
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Tulocay Creek — Reach 2

OWNERSHIP:  Private with District easement

LOCATION:  From Soscol Ave. upstream (east)
to UPRR bridge downstream

(west)

ADJACENT LAND USE: Commercial development
along Soscol Ave. corridor at
upstream portion; Open space in
downstream portions.

UPSTREAM:  Tulocay Reach 1

DRAINAGE AREA: 12.6 mi?at old
USGS gauging station.

LENGTH: 1,900 ft
AVERAGE TOP-OF-BANK WIDTH: 65-85 ft

Photo 1. Looking downstream from Soscol Ave. abundant
instream vegetation over deposited sediment. (September
22, 2010).

REACH SETTING

Reach 2 of Tulocay Creek is a modified drainage
channel with uniform bed and banks. The upper
2/3 of the reach is a freshwater drainage; the
lower 1/3 is a tidally influence brackish channel
(Map A). There is commercial development
adjacent to the channel in the upper 400 ft of the
reach (Map A); in the downstream portion the
adjacent land use is largely open space, areas
that may serve as a floodplain for the Napa River.

sV

Photo 2. Looking upstream in the upper portion of the reach,
Dense aquatic and emergent vegetation in the upstream
portion of the reach. Note USGS gauging station on right
side of photo (September 22, 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 25-35 ft
wide (Photo 1); the bed is 15 ft beneath the
top of banks. The bed slope is less than
0.5%.

Bed sediments/texture: The bed is composed
of fine alluvial and marine sediments.

Bank structure: The channel has 15-18 ft high
earthen banks that slope more gently along
northern bank 2:1 to 3:1, and steeper at outer
bend on south bank 1:1 to 2:1 where bank
erosion is observed just upstream of the
USGS gage (Photo 5).

Water quality: In September 2010, nearly the
entire reach was inundated. Water
quality/clarity appeared fair-good.

Channel processes: Sediment transport in the
upstream portion of the reach appears to be
impeded by dense vegetation growth in the
channel. The low flow channel is either not
present or poorly defined. Most low flows
occur as shallow diffuse flows across channel
bed. During high flows, it is likely that
suspended sediment is transported through
the upper portion of the reach, but much bed
load delivered from Tulocay Reach 1 is likely
deposited. The modified cross-section (i.e.,
over-widened) and lack of riparian canopy
promotes emergent marsh vegetative
conditions that cause fine sediment
accumulation.
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Tulocay Creek — Reach 2

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: In the freshwater portion of the reach there is minimal development of aquatic
habitat; vegetation such as cattail (Typha latifolia) and smartweed (Polygonum sp.) occlude the
channel. The tidal portion has a small, open-water slough bounded by tall emergent vegetation (Photo
4).

Vegetation composition:

Channel: Cattail, smartweed, rice cut grass (Leersia oryzoides) are dominant in the freshwater portion.
California bulrush (Schoenoplectus [=Scirpus] californicus) is dominant in the tidal section.

Banks: Understory: Predominantly herbaceous non-native species such bristly oxtongue
(Picris echioides), field mustard (Brassica or Hirschfeldia sp.), wild radish (Raphanus
sativus), prickly lettuce (Lactuca serriola), and bull thistle (Cirsium vulgare); many coyote
bush (Baccharis pilularis) shrubs near the top of bank.

Overstory: Extensive planting of native trees along both banks; predominantly cottonwood
(Populus fremontii). These trees are well established and thriving (Photos 3 and 4).

Photo 3. Typical channel conditions near the mid-point of the | Photo 4. Bulrush line the lower channel banks in the tidal
reach. Note, some isolated sections of riprap are found along | portion of the reach. Cottonwoods have been planted along the
the banks (Looking downstream, September 22, 2010). upper banks throughout the length of the reach (Looking
upstream from the UPRR bridge., September 22, 2010).

MAINTENANCE CONSIDERATIONS

Based on a channel inventory conducted in 2014, maintenance needs identified included monitoring and
assessment of the bridge crossing, monitoring and managing sediment accumulation, and monitoring
streambanks for erosion repairs.
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Tulocay Creek — Reach 2
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Map A. Reach 2 of Tulocay Creek is depicted as the red line above. Reach 2 begins at
Soscol Ave. and extends downstream to the UPRR bridge. The approximate extent
of tidal influence is denoted above.
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Camille Creek

OWNERSHIP:  Private with District easement

LOCATION: From South Terrace Dr. to

Tulocay Cr. confluence (Map A)

ADJACENT LAND USE: Residential development
(single family homes).

UPSTREAM:  Natural section of Camille Cr.
through residential area.

LENGTH: 1,250 ft
AVERAGE TOP-OF-BANK WIDTH:  35-45 ft

o I
i

Photo 1. Looking upstream at the South Terrace Road
culvert crossing. Note the significant drop in bed elevation
at the culvert and steep streambanks bounding the channel
(September 2010).

REACH SETTING

Camille Creek is a natural channel tributary to
Tulocay Creek. The upstream portion of the reach
is deeply incised with very steep streambanks
(Photos 1 and 2). Bank angle and height
gradually decrease in the downstream direction
(Photos 3 and 4). The reach has good riffle-run
habitat and a well established riparian corridor.

Photo 2. Looking downstream near South Terrace Drive.
Note the well defined low flow channel, coarse bed material
and steep streambanks (September 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 8-10 feet
wide with a well-defined 3-foot wide low flow
channel. In the upper portion of the reach the
channel bed is 18-20 feet wide beneath the
top of banks, and 12-15 feet wide in the lower
portion of the reach.

Bed sediments/texture: Gravel bed stream with
rock size ranging up to medium cobble.

Bank structure: 12-20 foot-high earthen banks.
Near vertical in the upper portion of the reach
transitioning to gentler sloping 3:1 in the
lower portion (all photos).

Water quality: Upstream portion of the reach
was dry on September 22, 2010, with the
exception of a few small isolated pools
(Photo 5). Water in the pools was turbid. The
downstream portion had a small volume of
continuous flow. Water quality appeared
good.

Channel processes: The channel has incised
over the last several decades as evidenced
by the perched culvert and steep banks in the
upstream portion of the reach (Photo 1). The
streambed appears to have stabilized more
recently with no apparent localized
degradation (e.g., headcuts) observed.
During large flow events, discharges exiting
the culvert at South Terrace Road likely have
the potential to cause significant bed and
bank erosion.



Camille Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Good riffle-run habitat; few large pools. Clean, loose cobble in the upper
section. Some deposition of fines over gravel/cobble in the lower section.

Vegetation composition:

Channel: English ivy (Hedera helix) encroaching on channel in upper section.

Banks: Understory: English ivy is dominant in the upper section. Himalayan blackberry (Rubus
discolor) and stinging nettle (Urtica dioica) are also common. Streambanks in the lower

section are often bare ground (Photo 4).

Overstory/Canopy: Mature, diverse canopy including coast live oak (Quercus agrifolia), black
walnut (Juglans californica), big leaf maple (Acer macrophyllum), blue elderberry (Sambucus
mexicana), and a few white alder (Alnus rhombifolia) sprouts/saplings; some Acacia trees in

the lower section.

Photo 3. Typical conditions in the middle portion of the reach
(Looking upstream, September 22, 2010).

Photo 4. Typical conditions in the lower portion of the reach
(Looking upstream, September 22, 2010).

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory completed in 2014, maintenance needs identified for Camille Creek included
vegetation pruning every two years and annual monitoring. The creek should also monitor the banks for ivy
infestation and damaging trees. In the future, the District may want to consider replacing non-native ivy with
native plants. 2014 maintenance activities included removing 16 cubic yards of non-native vegetation.
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Map A. Camille Creek is denoted by the red line in the map above.
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Sheehy Creek

OWNERSHIP:  Private with District easement

LOCATION:  From North Kelly Road
downstream (west) to

Highway 29.

ADJACENT LAND USE: Office and light-industrial
Park

UPSTREAM:  Agricultural fields; Reach receives
surface runoff and subsurface flow
from Chardonnay Country Club
and irrigated fields.

LENGTH: 1,965 ft

AVERAGE TOP-OF-BANK WIDTH: ~ 70-80 ft

Photo 1. Looking downstream (west) from the bridge at
North Kelly Road (September 2010). Stagnant water and
poor water quality observed.

REACH SETTING

The District-maintained reach of Sheehy Creek is
significantly modified for drainage and flood
control. The channel generally has a trapezoidal
cross-section, and a planform alignment that
appears to have been modified to accommodate
the development of the industrial park. The
District has planted native trees along the banks,
which has substantially enhanced the riparian
habitat along the drainage corridor.

MAINTENANCE HISTORY:

In 2010, bank stabilization work was performed at
the downstream end of the reach (Photos 3 and
4). Cattails in the middle of the main channel are
mowed on a routine basis. In 2016, 250 linear feet
of cattails were removed.

Photo 2. Looking upstream from the pedestrian footbridge
in the middle portion of the reach. Note well established
riparian plantings on both banks (September 2010).

PHYSICAL CONDITIONS

Active channel: The channel bed is 20-30 ft wide;
the bed is 10-15 ft beneath the top of banks.

Bed sediments/texture: The bed is composed
of sands and fine sediment (Photo 4). Some
riprap has been placed in the channel bed at
the downstream portion of the reach.

Bank structure: The channel has 10-12 ft high
earthen banks; slopes are typically 3:1.
Slopes on the right bank in the downstream
portion of the reach are considerably steeper
(~1:1). Riprap has been placed on the banks
on the outer bends of meanders and near the
culverts at North Kelly Road and Highway 29.

Water quality: On September 22, 2010 water in
the upstream portion of the reach appeared
stagnant and was covered with aquatic
vegetation (Photo 1). In the middle and lower
portions of the reach the water was flowing and
appeared clear (Photos 2 and 3). The
observation  of  significant  streamflow
(estimated to be 0.25 to 0.5 cfs) within a
drainage of this size in late September
suggests the creek receives runoff and/or
subsurface flow from agricultural sources or the
adjacent golf course. The golf course and
adjacent fields are irrigated with recycled water
from the Napa County Sanitation District.

Channel processes: The channel is depositional
and traps fine sediment delivered from the
upper watershed. There is a significant
sediment ‘“wedge” that begins at the
downstream end of the reach near Highway 29
(Photo 3), and continues upstream.
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Sheehy Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Aquatic habitat consists of shallow open water areas (Photo 1), as well as
long stretches of dense cattail (Typha latifolia) growth (Photo 2). The low flow channel is not well
defined.

Vegetation composition:

Channel: Duckweed and pennywort (Hydrocotyle sp.) in pools; cattail, horsetail (Equisetum sp.), and
hardstem bulrush (Schoenoplectus [=Scirpus] acutus) along the margins of the channel.

Banks/Riparian Corridor:

Understory: primarily herbaceous non-natives such as bristly oxtongue (Picris echioides),
wild oats (Avena fatua), Harding grass (Phalaris aquatic), bull thistle (Cirsium vulgare), and
periwinkle (Vinca major).

Overstory/Canopy: A diverse assemblage of native trees and shrubs planted from mid to top
of bank. Species include cottonwood (Populus fremontii), oaks (predominantly Quercus
agrifolia), big leaf maple (Acer macrophyllum), California buckeye (Aesculus californica),
dogwood (Cornus sp.), white alder (Alnus rhombifolia), blue elderberry (Sambucus
Mexicana), coyote brush (Baccharis pilularis), toyon (Heteromeles arbutifolia), and wild rose
(Rosa californica).

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a 2014 channel inventory, maintenance needs identified for Sheehy Creek included monitoring
and assessment of the box culvert underneath the road crossing, annual monitoring of a beaver dam
upstream and downstream of the box culvert, monitoring vegetation and drainage outfalls, and vegetation
maintenance at the top of bank. In 2014, approximately 250 linear feet of cattail removal occurred at
Executive Court.

Photo 3. Looking upstream near Highway 29 crossing. Recent | Photo 4. Recent bank stabilization work performed by District
riprap was placed along banks and channel bed. Channel bed | included riprap placement upstream of the Highway 29 culvert
and riprap crossing create depositional area upstream where | crossing (view is looking downstream, September 22, 2010).

sediment accumulates and cattails grow (September 22, 2010).
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Map A. Reach receives surface runoff and subsurface flow from upgradient
irrigated fields and golf course.
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Fagan Creek

OWNERSHIP: Napa County

LOCATION:  Adjacent to (west of) Airport Road,
from UPRR tracks through Napa

County Airport.

ADJACENT LAND USE: Napa County Airport
(west and south); Industrial park
and UPRR tracks (east).

UPSTREAM:.  Semi-natural portion of Fagan
Creek with mid-seral riparian

corridor.

CONTRIBUTING DRAINAGE AREA: 6.8 mi2 at
downstream end.

LENGTH: 5,350 ft (see Reach Setting for

details).

AVERAGE TOP-OF-BANK WIDTH: 70-80 ft

Photo 1. Looking upstream from Airport security fence in
the upper portion of the reach. Areas upstream of this point
were not surveyed by foot due to access limitations, but from
a distance, this section appeared to be of similar character to
the channel immediately downstream (September 22,
2010).

REACH SETTING

The District-maintained portion of Fagan Creek is
a trapezoidal engineered channel. The
entire reach lies adjacent to or within the
boundaries of the Napa County Airport. The
upper 3,400 ft is open channel, which
transitions to a 1,350 ft culverted section
that flows underneath the airport runways,
followed by 600 ft of open channel that
discharges to Fagan Slough (Map A). Fagan
Slough is a tidal channel that is tributary
to the Napa River. The Fagan Creek

watershed is approximately 6.8 mi2 and includes
open space, vineyards, a golf course, portions of
Highways 12 and 29, as well some commercial
and residential development.

Photo 2. Looking downstream from the bridge at Airport
Road. Note willow and blackberry growing on channel
banks. (September 22, 2010)

PHYSICAL CONDITIONS

Active channel: The channel bed is 10 to 12 feet
wide. The channel bed is 15 to 18 feet
beneath the top of banks.

Bed sediments/texture: Bed sediments are
predominantly sands and fines.

Bank structure: The trapezoidal channel has 15-
18 feet high earthen banks, generally sloped
at 2:1 (Photo 2). There is a concrete section
approximately 250 ft downstream of the
bridge at Airport Road (Photo 3).

Water quality: In September 2010 nearly the
entire channel was inundated. Water clarity
appeared fair (Photos 2 and 3); water was
stagnant at most locations.

Channel processes: Deposition of fine
sediment appears to occur in this reach,
particularly in the area between the Airport
Road crossing and the concrete reinforced
cross-section downstream (Photo 4). Areas
upstream of the Airport Road bridge do not
appear to have significant sediment
accumulation.
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Fagan Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat is dominated by aquatic and emergent vegetation (All
Photos).

Vegetation composition:

Channel: Dominant or sub-dominant species include duckweed and broad-leaved cattail (Typha
latifolia)

Banks: Herbaceous/Understory: Predominantly herbaceous non-natives including poison hemlock
(Conium maculatum), sweet fennel (Foeniculum vulgare), and mustard (Brassica or
Hirschfeldia sp); there are large patches of Himalayan blackberry (Rubus discolor) (Photo 2).

Overstory/Canopy: Willow (Salix spp.) and black walnut (Juglans californica) saplings
throughout the channel.

MAINTENANCE CONSIDERATIONS AND MAINTENANCE HISTORY

Based on a channel inventory completed in 2014, maintenance needs identified for Fagan Creek included
removal of blackberry bushes and revegetating the banks with native plants, willow pruning every two years,
and monitoring the creek for erosion and sedimentation issues every 5 years. The District should also
continually monitor the culvert underneath the airport runway, box culvert under road crossing and the
railroad abutment. 2014 maintenance activities included vegetation management (10 cubic yards),
blackberry bush removal (8 cubic yards) (see Photos 5 and 6). Similar maintenance activities took place in
2016.

A Lo i

Photo 3. A sediment “plug” has accumulated upstream of a | Photo 4. In the lower portion of the reach the open channel
concrete-reinforced cross-section of the channel. (Looking | transitions to a culverted section (background) that flows

west, September 2010). beneath the airport runways (Looking west, September 22,
2010).
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Fagan Creek

Photo 5. Looking upstream at blackberry along banks near | Photo 6. Looking downstream after blackberry removal near
Airport Blvd. (2014). Airport Blvd. (2014).
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Fagan Creek
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Map A. The upper 3,400 feet of the reach is open channel, which transitions to a 1,350-foot
culverted section that flows underneath the airport runway, followed by 600 feet of open channel
that discharges to Fagan Slough.
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American Canyon Creek

OWNERSHIP: City of American Canyon, Napa
Valley Unified School District

LOCATION: From American Canyon Rd at

American Canyon High School to
Kimberley Park

ADJACENT LAND USE: Urban, residential

UPSTREAM.  Open space; grazing land

LENGTH: 9,825 feet

AVERAGE TOP-OF-BANK WIDTH: 30-60 feet

Photo 1. Looking upstream in the middle portion of the
reach with well-defined channel structure and well-
developed riparian canopy. Impairments frequently include
trash and trampled understory vegetation (February 2018).

REACH SETTING

American Canyon Creek is a modified, earthen
channel that conveys runoff from the foothills to
the east of the City of American Canyon toward
the Napa River to the west. Newell Creek is the
main tributary which joins the main stem near
American Canyon Road. Several constructed
retention basins are located north of the creek
within the channel corridor between Newell Drive
and the Newell Creek confluence. These basins
allow stormwater to infiltrate into the soil thereby
improving water quality and providing wildlife
habitat. Two additional basins with surface
connectivity to the main channel are located
between the confluence with Newell Creek and
American Canyon Road. In areas without such
basins, the channel corridor is generally
characterized by undeveloped buffers
(neighborhood “green belts”) of mowed annual
grasses and paved walking trails.

Photo 2. Dense willow growth along the floodplain bench
immediately downstream of the American Canyon Road
bridge (background) near Silver Oak Trail. Sediment
appears to be aggrading as a result of willow growth
obstructing flow (February 2018).

PHYSICAL CONDITIONS

Active channel: For the majority of the reach
upstream of Elliot Drive, the channel bed is 3-
8 feet wide and at least one bank features a
floodplain bench throughout most of the
reach. The channel bed is 5-10 feet beneath
the top of banks. At the most downstream
end of the reach the channel is only 2-4 feet
below the top of banks and the channel bed
width expands to 10 feet.

Bed sediments/texture: Bed sediments appear
to be sands and fine material.

Bank structure: The channel has 5- to 10-foot-
high earthen banks, generally sloped at 2:1
to 3:1 (all photos).

Water quality: Nearly the entire reach remains
inundated throughout dry season due to
contributions from urban runoff and nuisance
water.

Channel processes: This reach is characterized
as an earthen channel with sequences of
depositional patches and deeper pools.
Sediment accumulates at the downstream
end of reach (near Kimberley Park) where the
channel slope becomes very gradual and at
road crossings where the channel widens.
During storm events, off channel retention
basins capture stormwater thereby reducing
downstream peak flows and sediment load,
and allowing for groundwater recharge.
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American Canyon Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Perennial flow, earthen bed and banks, mature willows (Salix spp.) along
the banks and margins of the wetted channel, and sporadic pools provide habitat for some aquatic fish
(e.g., California roach [Lavinia symmetricus], prickly sculpin [Cottus asper]) and amphibian species
(e.g., western pond turtle [Actinemys marmorata] and Pacific treefrog [Pseudacris regilla)).

Vegetation composition:

Channel: Instream vegetation is generally sparse in areas with thick canopy cover, to dense emergent

Banks:

Basins:

vegetation in open canopy areas. Dominant or sub-dominant species consists of broad-
leaved cattail (Typha latifolia). Rushes (Juncus sp.) are present along the wetted channel
margins.

Understory: Predominantly herbaceous non-natives including bugle hedge-nettle (Stachys
ajugoides), leafy bent grass (Agrostis pallens), Dallis grass (Paspalum dilatatum), rabbit's
foot grass (Polypogon monspeliensis), and periwinkle (Vinca major); Himalayan blackberry
(Rubus armeniacus) also common. Infrequent remnant patches of Santa Barbara sedge
(Carex barbarae) are occasionally found along banks.

Overstory/Canopy: Natural recruitment of woody riparian species is abundant along banks
and floodplain benches, and include red willow (Salix laevigata), arroyo willow (Salix
lasiolepis), and Oregon ash (Fraxinus latifolia). Tree species on the top of bank are
predominantly coast live oak (Quercus agrifolia) and valley oak (Quercus lobata) with
infrequent California bay laurel (Umbellularia californica). Native oaks have been planted
along the north and south banks. Non-native trees along the banks include eucalyptus
(Eucalyptus sp.) and privet (Ligustrum sp.).

The sediment basins along American Canyon Creek feature dense stands of bulrushes
(Schoenoplectus acutus) and cattails (Typha latifolia). Basins appear to be relatively
homogenous in shape, without any notable gaps in the vegetation cover.

Ll

2018)

Photo 3. Section of the creek with a constricted channel and Photo 4. In-channel basin near the confluence with Newell
dense non-native blackberry along the banks. (February Creek. Dense emergent vegetation (consisting mostly of

cattails) fill the basin (February 2018).
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American Canyon Creek
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Map A. The American Canyon Creek maintenance reach (red) extends from American Canyon Road at
American Canyon High School to Kimberley Park.
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American Canyon Creek

MAINTENANCE CONSIDERATIONS AND MANAGEMENT OPPORTUNITIES

The reach has numerous locations where vegetation management would alleviate flow constrictions and
reduce flood risks. In most instances, management of non-native vegetation (such as Himalayan blackberry
and Pampas grass) and selective willow pruning (removing only lower branches and retaining mature willow
habit) would increase the flow conveyance of the channel while providing riparian habitat for wildlife.
Periodic removal of cattails from the constructed basins along American Canyon Creek would restore
capacity of the features. This vegetation management would typically involve manual cutting and removal
of the cattail biomass. Sediment removal at the constructed basins may also periodically be necessary to
restore their intended function.

Sediment routinely accumulates at several bridge crossings. The underlying causes of sediment deposition
at these sites are a combination of factors. Upstream of the crossing on American Canyon Road, a near 90
degree bend in the channel creates a depositional point bar on the inner bend. Downstream of the crossing,
mature willows appear to be causing local eddying and sediment deposition. Farther downstream at the
lower end of the reach, sediment accumulation appears to be caused by the natural widening of the channel
cross-section and a decrease in channel slope.

Photo 5. Sediment accumulation and vegetation Photo 6. Example of well-defined channel and riparian
encroachment upstream of the crossing of Newell Drive at vegetation along the banks looking downstream. Few
American Canyon Road. (February 2018) branches are low enough on these mature willows cause to

cause significant flow constrictions. (February 2018)

Photo 7. Looking upstream from the concrete apron at the Photo 8. Dense willow growth obstructs a significant portion
Elliot Drive bridge crossing. Aggraded sediment and dense of the channel upstream of Broadway Road (February 2018).
vegetation significantly reduce the conveyance capacity of
the channel (February 2018).
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Newell Creek

OWNERSHIP:  City of American Canyon

From Newell Drive to confluence
with American Canyon Creek at
American Canyon Road

LOCATION:

ADJACENT LAND USE: Urban, residential

UPSTREAM:  Open space; grazing land

LENGTH: 1,537 feet

AVERAGE TOP-OF-BANK WIDTH: 10-30 feet

Photo 1. Looking upstream from Shenandoah Drive. This
reach is a modified, straight, earthen channel. The banks
support mostly grasses and herbaceous vegetation (March
2018).

REACH SETTING

Newell Creek is a modified, earthen channel that
conveys runoff from the foothills to the east of the
City of American Canyon toward the creek’s
confluence with American Canyon Creek and
eventually to the Napa River. The upper
watershed of Newell Creek is a mix of agriculture
and open space land uses. The Newell Open
Space Preserve and Red-legged frog mitigation
area comprise the headwaters of this stream. At
the downstream end of the reach the creek is
buffered by a “greenbelt” area of mowed annual
grass that separates the riparian vegetation from
surrounding residential areas. There are several

adjacent upland areas with constructed basins
that are intended to provide water quality
enhancement and habitat mitigation.

Photo 2. Dense willow growth (as indicated by the arrow) is
causing a significant flow obstruction within the main
channel upstream of Silver Oak Trail. The culverts in the
foreground provide overflow capacity (March 2018).

PHYSICAL CONDITIONS

Active channel: The channel bed is 2-5 feet
wide; at least one bank features a floodplain
bench through the lower half of the reach.
The channel bed is 3-8 feet beneath the top
of banks.

Bed sediments/texture: Bed sediments appear
to be sands and fine material.

Bank structure: The channel has 3 to 8-foot-high
earthen banks, generally sloped at 2:1 to 3:1
(All Photos).

Water quality: Nearly entire reach remains
inundated throughout dry season due to
contributions from urban runoff and nuisance
water.

Channel processes: The channel form has
been extensively simplified and straightened.
Intermittent flow and the homogenous
trapezoidal form limits instream geomorphic
features.
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Newell Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Intermittent streamflow and periodic inundation limit instream habitat.
Instream willow thickets may provide suitable nesting habitat for passerine bird species.

Vegetation composition:

Channel: Emergent species are sparsely intermixed with upland herbaceous vegetation and/or willow

Banks:

Basins:

thickets along the shallow portions of the channel. Aquatic vegetation consists of sparsely
distributed broad-leaved cattail (Typha latifolia) and rushes (Juncus sp.) along the channel
bed.

Banks support predominantly non-native grasses and herbaceous species, including Harding
grass (Phalaris aquatica), wild oats (Avena fatua), ripgut brome (Bromus diandrus), and
Fuller's teasel (Dipsacus fullonum). Himalayan blackberry (Rubus armeniacus) is also
common throughout the reach. Infrequent remnant patches of Santa Barbara sedge (Carex
barbarae) and (Elymus triticoides) are occasionally found along the banks as well. Red willow
(Salix laevigata) and arroyo willow (Salix lasiolepis) appear infrequently throughout the reach
but become more abundant at road crossings and near the confluence with American
Canyon Creek. Trees grow sporadically on the top of bank with predominant species
consisting of coast live oak (Quercus agrifolia) with infrequent California buckeye (Aesculus
californica). Planted native trees along north and south banks appeared to be mostly
comprised of native live oaks.

The sediment basins along American Canyon Creek contain stands of bulrushes
(Schoenoplectus acutus) and cattails (Typha latifolia). Basins appear to be relatively
homogenous in shape, without visible gaps in the vegetative cover.

Photo 3. Downstream face of the Silver Oak Trail crossing. | Photo 4. Dense willow growth upstream of the Shenandoah
Non-native blackberry constrict the crossing opening and | Drive bridge (March 2018).
reduce conveyance capacity (March 2018).
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Newell Creek

Map A. The Newell Creek maintenance reach (Red) extends from Newell Drive to confluence with American Canyon

Creek at American Canyon Road.
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Newell Creek

MAINTENANCE CONSIDERATIONS AND MANAGEMENT OPPORTUNITIES

The reach has a moderate number of locations where overgrown vegetation substantially reduces flow
conveyance and increases flooding risks. In most instances, management of non-native vegetation, such
as Himalayan blackberry, and selective willow pruning (removing only lower branches and retaining mature
willow habit) would provide adequate flow conveyance, specifically at road crossings.

Periodic removal of cattails from the constructed basins along Newell Creek would restore capacity of the
features. This vegetation management would typically involve manual cutting and removal of the biomass.
Periodic sediment removal from the basins may also be necessary to restore their intended function.

Due to relatively sparse riparian cover and limited woody species within the channel corridor, this reach
could benefit from augmentation with native tree and shrub species. Modification of the mowing regime to
allow for an unmowed buffer strip along the top of the banks would allow for natural recruitment of woody
species along the channel. In addition, planting trees and shrubs in areas where banks are currently
dominated by non-native grasses and herbaceous annuals would enhance bank stability, increase shading
of the channel, and provide a more complex vegetative structure for wildlife.

Photo 5. Management activities are limited to mowing | Photo 6. Willows are relatively sparse throughout the
along the top of bank for most of the reach (February | reach, but they are present at nearly every bridge
2018). undercrossing where they have the potential to cause
significant flow constrictions. (February 2018).

40f4 Napa Flood Control and Water Conservation District - Stream Maintenance Program
January 2019



North Slough

OWNERSHIP:  Private

LOCATION:  From Lombard Road east of Hwy

29 downstream to the beginning
of City wastewater treatment plant

property
ADJACENT LAND USE:  Urban, industrial

UPSTREAM:  Open space; vineyards; grazing
land

LENGTH: 6,435 feet
AVERAGE TOP-OF-BANK WIDTH: 25-40 feet

Photo 1. The downstream portion reach of North Slough is
well vegetated and has generous, high quality buffer lands
immediately adjacent to the channel. This section contains
several constructed off-channel basins (March 2018).

REACH SETTING

North Slough is a modified, earthen channel that
conveys runoff from the foothills to the northeast
of the City of American Canyon toward its
confluence with the Napa River. The
maintenance reach is characterized by a
relatively broad channel and modest riparian
buffer with industrial warehouses in the adjacent
uplands. Several minor drainage ditches drain to
the channel in the vicinity of Highway 29. A
portion of the reach is maintained by a private
contractor as a mitigation site.

Photo 2. A swale has formed outside of the high earthen
banks through middle section of the reach near Commerce
Boulevard. The buffer separates the channel from a complex
of warehouses (March 2018).

PHYSICAL CONDITIONS

Active channel: The channel bed is 4-10 feet
wide; low flow channel is distinguishable and
at least one bank features a floodplain bench
through the entire reach. The channel bed
ranges from 3 to 12 feet beneath the top of
banks.

Bed sediments/texture: Bed sediments appear
to be sands and fine material.

Bank structure: In the beginning of the reach,
the channel has 3- to 6-foot-high earthen
banks, generally sloped at 2:1 or 3:1 (Photo
2). Downstream, larger, constructed berms
are 8 to 10 feet above the channel at
approximately 2:1 slope (Photo 4).

Water quality: Stream is intermittent throughout
the reach, usually drying completely by mid-
summer. The off-channel basins are also
intermittent and typically dry out in the
summer.

Channel processes: The channel appears to be
relatively uniform with stable bed and banks.
Sediment conditions appear neutral to
transport-limited with respect to the transport
capacity of the channel.
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North Slough

BioLoGICAL CONDITIONS

Aquatic or instream habitat: Intermittent streamflow and periodic inundation limit instream aquatic habitat.
Dense cattail and other emergent vegetation may provide habitat for invertebrates, amphibians (e.g.,
western pond turtle [Emys marmorata] and Pacific treefrog [Pseudacris regilla]), passerine bird species
(e.g., Red-wing Blackbird [Agelaius phoeniceus], Marsh Wren [Cistothorus palustris], Song Sparrow
[Melospiza melodia], Black Phoebe [Sayornis nigricans], etc.), and foraging habitat for wading birds
(e.g., Great Egret [Ardea alba], Great Blue Heron [Ardea Herodias], and Snowy Egret [Egretta thula]).

Vegetation composition:

Channel: Dense willow thickets are present in many portions of the reach with dense stands of broad-

Banks:

leaved cattail (Typha latifolia) in open canopy areas.

Vegetation consists predominantly of herbaceous non-native species, including tall fescue
(Festuca arundinaceae), ripgut brome (Bromus diandrus), vetch (Vicia sp.), and bristly ox-
tongue (Picris echioides). Infrequent remnant patches of Santa Barbara sedge (Carex
barbarae) and creeping wild rye (Elymus triticoides) are occasionally found along banks as
well. Himalayan blackberry (Rubus armeniacus) and coyote brush (Baccharis pilularis)
commonly occur in the reach.

Tree cover varies from sparse in the upstream portion of the reach, moderate to dense cover
in the middle portion of the reach, and dense cover in the downstream portion. Natural
recruitment of woody riparian species is abundant along lower banks and floodplain benches.
Red willow (Salix laevigata), arroyo willow (Salix lasiolepis), and Oregon ash (Fraxinus
latifolia) commonly occur near the wetted channel with coast live oak (Quercus agrifolia) and
valley oak (Quercus lobata) on the upper banks. Planting of native trees along south bank
appeared to be mostly comprised of native oaks with occasional California bay laurel
(Umbellularia californica) and California buckeye (Aesculus californica).

Photo 3. Looking upstream of Commerce Boulevard, banks | Photo 4. One of the minor stormwater ditches draining into
are comprised of tall, stable earthen berms with occasional | North Slough near Highway 29. Cattail growth is abundant
sections of riprap. North of the channel, developed land | throughout ditch (February 2018).

approaches to within 40 feet of the channel (March 2018).
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North Slough
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Map A. North Slough Reach (Red) extends from Lombard Road east of Hwy 29 downstream to the
beginning of City wastewater treatment plant property.

Napa Flood Control and Water Conservation District - Stream Maintenance Program 3of4
January 2019



North Slough

MAINTENANCE CONSIDERATIONS AND MANAGEMENT OPPORTUNITIES

The reach has a relatively sparse riparian canopy and could benefit from additional planting of native
species. Previously planted native species are still young and relatively small in stature. As they mature,
the plantings will enhance bank stability, increase shade on the channel, and provide more complex
vegetative structure for wildlife.

There seems to be limited need for sediment removal in the reach at present. Small ditches feeding into
North Slough around Hwy 29 may benefit from vegetation management in lieu of sediment removal.
Downstream of the bridge on Commerce Boulevard, heavy vegetation growth and about 1-foot of sediment
have accumulated on the concrete apron. Sediment removal may be needed to provide sufficient capacity
for flow conveyance.

Photo 5. Native oak planting along the left (south) bank of | Photo 6. Dense cattail downstream of the Commerce
North Slough. Plantings consist of upland species near the top | Boulevard crossing (March 2018).
of bank. (March 2018).
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Rio Del Mar Creek

OWNERSHIP: Private, City of American Canyon

From Rio Del Mar Road
downstream to Wetlands Edge
Road

LOCATION:

ADJACENT LAND USE: Urban residential

UPSTREAM:  Culverted section of Rio Del Mar
Creek

LENGTH: 2,451 feet

AVERAGE TOP-OF-BANK WIDTH: 20-40 feet
WY

Photo 1. Upstream of Donaldson Way the channel supports
invasive vegetation covering rock slope protection along the
banks (March 2018).

REACH SETTING

Rio Del Mar Creek is a modified, earthen channel
that conveys stormwater runoff from the
neighborhoods in the northwestern portion of the
City of American Canyon toward the Napa River
to the west. The maintenance reach is
characterized by urban residential areas
including city parklands and two public schools.
Currently, most of the upland areas adjacent to
the channels are actively managed either as
sports fields or “greenbelts” of mowed grasses
with adjacent pedestrian paths.

Photo 2. The upstream portion of the reach downstream of
Donaldson Way. Understory vegetation is dominated by
invasive plants. Trash is a frequent impairment (March
2018).

PHYsICAL CONDITIONS

Active channel: The channel bed is 4-8 feet
wide; low flow channel is distinguishable and
at least one bank features a floodplain bench
through the lower half of the reach. The
channel bed is 3-5 feet beneath the top of
banks.

Bed sediments/texture: Bed sediments appear
to be sands and fines with some imbedded
cobble (Photo 1).

Bank structure: The channel has 3 to 5-foot-high
earthen banks, generally sloped at 3:1 or
shallower. Banks are sloped at 2:1 and
mostly hardened where stream passes
behind houses upstream of Donaldson Way
(Photos 1 and 2).

Water quality: Stream is intermittent throughout
the reach, with most sections drying
completely by mid-summer.

Channel processes: Reach characterized by
modified, straightened channel, with stable
banks and relatively uniform channel bed
features.
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Rio Del Mar Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Instream habitat contains patches with abundant aquatic vegetation,
generally in areas with less willow canopy cover.

Vegetation composition:

Channel: Instream vegetation is generally sparse with curly dock (Rumex crispus) and tall nutsedge

Banks:

(Cyperus eragrostis) growing along the channel margins. In areas with less willow canopy
cover, emergent vegetation (e.g., broad-leaved cattail [Typha latifolia]) forms dense stands.

Upstream of Donaldson Way, English Ivy (Hedera helix) is dominant on the banks with non-
native and ornamental trees along the top of bank. Himalayan blackberry (Rubus
armeniacus) and other non-native species are also common on the banks. Downstream of
Donaldson Way, woody vegetation is sparse and herbaceous non-native species (e.g.,
Harding grass [Phalaris aquatica], tall fescue [Festuca arundinacea], ripgut brome [Bromus
diandrus], and bristly ox-tongue [Picris echioides]) are dominant. Woody vegetation in this
portion of the reach is comprised mostly of planted native oaks- primarily coast live oak
(Quercus agrifolia). Red willow (Salix laevigata) and arroyo willow (Salix lasiolepis) become
more abundant downstream of the Donaldson Elementary School where the channel
broadens.

Photo 3. Downstream section of the reach, adjacent to | Photo 4. Emergent aquatic vegetation is abundant in the area
Spikerush Circle, with a broad floodplain and mature willows | adjacent to Spikerush Circle, where the channel is more broad
along the channel (February 2018). and flow diffuse (February 2018).
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Rio Del Mar Creek
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Map A. Rio Del Mar Reach (Red) from Rio Del Mar Road downstream to Wetlands Edge Road.
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Rio Del Mar Creek

MAINTENANCE CONSIDERATIONS AND MANAGEMENT OPPORTUNITIES

The downstream portion of the reach features abundant willow growth, some of which could cause a local
flow obstruction. However, infrastructure in the area is well removed from the areas does not appear to be
immediately threatened. Pruning and thinning lower limbs that cross the channel in these areas while
maintaining an intact canopy could be beneficial.

The middle portion of the reach has sparse riparian cover and could benefit from additional planting of
native species. Additional plantings will enhance bank stability, increase shade on the channel, and provide
more complex vegetative structure for wildlife.

The upper portion of the reach could benefit from invasive plant management which targets species such
as English ivy and Himalayan blackberry.

Photo 5. Young willows and cattails upstream of a pedestrian | Photo 6. Downstream of the pedestrian bridge on the
bridge on the Donaldson Elementary School property | Donaldson Elementary School property. Abundant willow

(February 2018). growth is promoting minor sediment accumulation (February
2018).
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Walsh Creek

OWNERSHIP: Private, City of American Canyon

LOCATION: From near American Canyon

Road downstream to confluence
with American Canyon Creek at
Lansford Court

ADJACENT LAND USE: Urban, residential
UPSTREAM:.  Open space, grazing lands
LENGTH: 11,378 feet

AVERAGE TOP-OF-BANK WIDTH: 10-45 feet

Photo 1. Upstream of Flosden Road, the channel corridor is
broad with minimal woody riparian vegetation and abundant
emergent aquatic vegetation. Channel appears to join with
adjacent constructed basins (March 2018).

REACH SETTING

Walsh Creek is a modified, earthern channel that
conveys urban runoff from the neighborhoods in
the eastern portion of the City of American
Canyon to American Canyon Creek and then the
Napa River to the west. The stream originates on
private property to the east of Via Bellagio. The
maintenance reach is characterized by urban
residential areas immediately adjacent to the
channel. In the section upstream of Flosden Road
the channel flows through a series of constructed
basins (Photo 1). Downstream of Flosden Road,
the channel is relatively straight and confined by
adjacent housing development (Photo 2). The
channel corridor widens and the channel splits
upstream of Lincoln Highway but converges to a
single channel at Highway 29. Portions of this
reach are managed by private contractors as
mitigation sites.

Photo 2. Downstream of Flosden Road, the channel corridor
narrows with limited woody riparian vegetation on the upper
banks and floodplain benches. Emergent aquatic vegetation
is abundant within the channel (March 2018).

PHYsICAL CONDITIONS

Active channel: The channel bed is 3-12 feet
wide; low flow channel is distinguishable and
at least one bank features a floodplain bench
through the lower half of the reach. The
channel bed is 3-8 feet beneath the top of
banks.

Bed sediments/texture: Bed sediments appear
to be sands and fine material.

Bank structure: The channel has 3 to 8-foot-high
earthen banks, generally sloped at 3:1 or 2:1
(All Photos). Some sections have been
armored with riprap where houses approach
the creek.

Water quality: Stream now contains some water
in the channel because of the effects of
adjacent urban residential drainage.

Channel processes: Reach characterized by
modified channel, with stable banks and
relatively uniform channel bed features. A
series of instream basins are located
between Via Bellagio and Flosden Road and
adjacent Ventana Drive. In several sections,
invasive plants are causing significant flow
obstructions. One major inflow from a culvert
that drains a portion of the City of Vallejo
contributes significant water to the system
downstream of Ventana Drive.
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Walsh Creek

BIOLOGICAL CONDITIONS

Aquatic or instream habitat: Intermittent streamflow and periodic inundation limit instream aquatic habitat.
Dense cattail and other emergent vegetation may provide habitat for invertebrates, amphibians (e.g.,
Pacific treefrog [Pseudacris regilla]), passerine bird species (e.g., Red-wing Blackbird [Agelaius
phoeniceus], Marsh Wren [Cistothorus palustris], Song Sparrow [Melospiza melodia], Black Phoebe
[Sayornis nigricans], etc.), and foraging habitat for wading birds (e.g., Great Egret [Ardea alba], Great
Blue Heron [Ardea Herodias], and Snowy Egret [Egretta thula]).

Vegetation composition:

Channel: Instream vegetation consists of broad-leaved cattail (Typha latifolia) and California bulrush

Banks:

(Schoenoplectus acutus). Rushes (Juncus sp.) present along channel margins and banks.

Dominant vegetation consists predominantly of herbaceous non-natives, including Harding
grass (Phalaris aquatica), wild oats (Avena fatua), ripgut brome (Bromus diandrus), and
Fuller's teasel (Dipsacus fullonum). Himalayan blackberry (Rubus armeniacus) and coyote
bush (Baccharis pilularis) are present throughout the reach, becoming abundant between
Broadway and the confluence with American Canyon Creek. Pampas grass (Cortaderia
selloana) also becomes abundant downstream from the railroad tracks to the confluence with
American Canyon Creek. Infrequent remnant patches of Santa Barbara sedge (Carex
barbarae), creeping wild rye (Elymus triticoides) and California wild rose (Rosa californica)
are occasionally found along banks as well.

Red willow (Salix laevigata) and arroyo willow (Salix lasiolepis) appear dense in limited
stretches of the reach. Other riparian tree species include Oregon Ash (Fraxinus latifolia) and
a small number of Fremont'’s cottonwood (Populus fremontii). Tree species on the top of bank
are predominantly coast live oak (Quercus agrifolia) with infrequent California buckeye
(Aesculus californica).

Photo 3. Section of the creek along Independence Drive with | Photo 4. Downstream of Broadway Avenue bridge, sediment
abundant aquatic vegetation in the channel and few riparian | has accumulated and emergent aquatic vegetation obstructs the
trees along the banks (March 2018). channel (March 2018).
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Walsh Creek
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Map A. Walsh Creek Reach (Red) from near American Canyon Road downstream to confluence
with American Canyon Creek at Lansford Court.
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Chapter 4
IMPACT AVOIDANCE AND MINIMIZATION

4.1 Overview

This chapter describes planning steps taken prior to maintenance work to ensure that activities
are conducted effectively and environmental impacts are avoided and minimized to the maximum
extent practicable.

Impact avoidance and minimization is a 3-part process. As the initial step, Maintenance Principles
(described below in Section 4.2) provide programmatic guidance to assess if maintenance is
necessary, and if necessary conducted in such a way to reduce impacts (described in Section 4.2).
Second-stage impact avoidance measures are then applied during development of the annual
maintenance workplan, still prior to any maintenance work being done, to further refine the
maintenance approach (described in Section 4.3). Third-stage impact avoidance measures include
several BMPs that are implemented during maintenance activities to further avoid or reduce
impacts (described in Section 4.4).

4.2 Environmental Principles for Maintenance

Maintenance Principles were specifically developed to guide the maintenance activities in this
Manual conducted by the District. To ensure that environmental impacts are avoided or reduced
as much as possible, the following Maintenance Principles are applied:

Apply the minimum maintenance necessary

Minimize mechanized maintenance, where possible favor hand maintenance
Non-routine large scale maintenance is outside of program

Understand and monitor the river system and identify hydraulic constrictions/limitations

Protect and enhance physical processes, landforms, riparian habitat, and ecology

o vk~ w NoR

Manage stream resources for long-term sustainability and resiliency

4.2.1 Principle 1: Apply the Minimum Maintenance Necessary

This basic principle is foundational to the entire maintenance program - that no unnecessary
intervention in streams will occur and that maintenance is strategically applied. The following
qguestions are asked by the District maintenance manager prior to any potential stream work, as
triggers to clarify the specific need and objective of potential work activities:

= |s there a maintenance need due to a known flood occurrence in the area or an elevated
flood risk due to lack of maintenance? Has overbank flooding occurred at the reach
threatening or causing damage to property? If so, was the flooding due to a lack of
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Chapter 4 — Impact Avoidance and Minimization

maintenance, or an overall deficiency in the channel capacity for the storm which
occurred?

= |f flooding has occurred, was it due to reduced channel capacity caused by potential
maintenance issues of sedimentation, vegetation growth, or bank failure?

= |sthere a clearly identified flow impediment (e.g., sediment or shrubs blocking a culvert,
a downed tree, etc.) that is increasing the flood risk or hazard?

= Has streambank erosion or a bank failure occurred at the potential maintenance site that
threatens adjacent structures such as bridges, roads, or homes?

= Has streambank erosion or bank failure occurred at the potential maintenance site that
leads to increased sediment yields into the channel and downstream receiving waters?

= |s there excessive growth of non-native plants? Is this impeding flow, degrading native
riparian vegetation, or impacting bank stability?

If answers to any of these questions are “yes” then maintenance may be necessary. The annual
channel survey and reconnaissance process (described in Chapter 14, Program Management)
provides the basis for maintenance planning and prioritizing. Answering the above questions may
not be a simple yes/no response, as the site-specific situation may be intermediate or conditional.
The District will be prudent in initiating maintenance activities. The District will only plan
maintenance projects when a clearly identified need is established.

To further support Principle 1, the District is undertaking a field-based effort to collect additional
stream channel information for all of its owned maintenance channels and easements. The goal
of the additional data collection effort is to develop channel capacity and vegetation management
objectives for District channels. Having channel specific (or reach specific) objectives for channel
capacity and vegetation conditions assists the District in understanding when thresholds are
exceeded whereby maintenance may be required. Understanding such thresholds will assist the
District in developing a consistent approach for maintenance work identification and
prioritization. The District’s proposed workplan to conduct this data collection effort is described
in Chapter 14. Channel objectives data collected to date is provided in Appendix F.

4.2.2 Principle 2: Minimize Mechanized Maintenance, Where Possible Favor Hand
Maintenance

In conducting routine maintenance, the District limits the use of mechanized equipment where
possible. For vegetation management activities, this means that work crews may use hand tools
such as sheers, loppers, hand saws, mowers, and chainsaws. Other mechanized means are used
when the vegetation is too thick or robust such that hand tools are not feasible. If the
maintenance project requires mechanized equipment to conduct grading or earth moving
activities, then they occur similar to the activities description provided in Chapter 8, Streambank
Protection and Stabilization, and Chapter 9, Sediment and Debris Removal Activities. BMPs
described below in Section 4.4 guide the use of mechanized equipment.

4.2.3 Principle 3: Non-Routine Large Scale Maintenance is Outside of Program

Large scale maintenance projects that are extensive in their area or distance are considered
outside of the routine maintenance program and its programmatic permits. Due to their large
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size, such non-routine projects would be developed and permitted independently to the routine
SMP. The following guidance is provided to describe what would be extensive maintenance
projects beyond the scope of routine maintenance described in this Manual and accompanying
permits:

=  Sediment removal activities that involve more than 1,500 linear feet of channel are
considered beyond routine and outside of the program.

= Bank stabilization activities for an individual project site that is greater than 1,000 linear
feet of channel are considered beyond routine and outside of the program.

4.2.4 Principle 4: Understand and Monitor the River System and Identify Hydraulic
Constrictions/Limitations

When stream maintenance is necessary, the identified project reach should be studied and
evaluated as to why instream conditions now require active maintenance. Any identified hydraulic
constrictions and limitations should be identified through this process as well. The following
questions help the District and City of American Canyon focus the reach assessment:

=  What are the governing hydraulic and geomorphic conditions at the reach? Is the reach
primarily depositional or erosional? Are there observed depositional features such as
mid-channel bars, point bars, or other deposits? Are there observed erosional features
such as undercut banks or channel incision? Does the channel slope represent a significant
change from either upstream or downstream conditions? Are hardened structures found
at channel crossing, bank protection, or drop structure sites that strongly influence
channel conditions? Do channel structures create flow constraints that influence
hydraulic conditions and/or create flow blockages or backwatering conditions?

= Do the existing channel cross section form, in-channel features (such as bars and benches,
etc.) and reach slope suggest the channel is in dynamic equilibrium with a relative balance
of erosional and depositional forces? Or, is the reach strongly depositional or erosional,
thus suggesting a non-equilibrium condition?

=  What is the relationship between this reach and upstream and downstream conditions?
In particular, what are upstream sediment inputs to this reach and how are those inputs
either stored in the reach or transported further downstream?

= Have historic maintenance activities at this reach strongly influenced its current
functioning? Do such influences affect conditions either upstream or downstream?

= Has maintenance at this reach been on-going in past or recent years indicating a chronic
condition?

This principle of understanding the stream system and its processes is demonstrated in the
channel characterization sheets, or reach sheets, provided in Chapter 3 and the channel objectives
study shown in Appendix F. In developing the reach sheets of Chapter 3, the questions above (and
others) were asked at each of the District’s owned in fee and maintenance easement channels. In
addition to the descriptive reach sheets, where available - channel as-built designs, streamflow
records, historic maps and cross sections, photographs, and hydraulic modeling results may all be
used to evaluate reach conditions and set the most appropriate maintenance course.
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As maintenance is conducted at particular reaches, the District and City of American Canyon will
review the existing channel characterization sheets for their accuracy and update the sheets as
necessary. Additionally, as maintenance work occurs, the District and City of American Canyon
will be revising the characterization sheets to include a discussion of underlying causes for the
maintenance activities that occur at the particular reach. For example, issues at a particular reach
may be identified as chronic and routine as related to some upstream cause, or perhaps described
as more episodic and not regular. There may be watershed-scale issues, like sediment sources or
upstream land uses, leading to the maintenance need; or more localized structural issues like a
culvert or crossing that requires some immediate local treatment. Depending upon the underlying
causes, more targeted long-term watershed based approaches or shorter-term on-site solutions
may be sought for a particular maintenance issue.

As part of the SMP, the District and City of American Canyon will monitor channel conditions
through their annual survey and reconnaissance activities (Chapter 14). Through an evolving
database maintained by the District, maintenance actions will be tracked from year to year to
further inform the system understanding and thereby make the best maintenance decisions (see
Chapter 10 for further discussion on the District’s database). The District maintains the Napa
Valley Regional Rainfall and Stream Monitoring System to help inform flood monitoring stages for
tributaries and the Napa River. This website is publicly available and provides current and
historical rainfall data https://napa.onerain.com/home.php.

As described above under Principle 1, the District is undertaking a field-based effort to collect
additional stream channel information to develop channel capacity and vegetation management
objectives for District channels. This effort will further support Principle 4 in providing improved
understanding of the river system. The District’'s proposed workplan to conduct the data
collection effort is described in Chapter 14 and data collected to date is presented in Appendix F.
The District is also overseeing long-term monitoring activities associated with the Rutherford and
Oakville to Oak Knoll Restoration Projects (see monitoring plan in Appendix A).

4.2.5 Principle 5: Protect and Enhance Physical Processes, Landforms, Riparian
Habitat, and Ecology

The District’s flood management objective is to provide a balance between flood protection and
also protecting and enhancing river physical and biological processes and riparian habitat on a
watershed scale. The District applies environmental management methods to ensure that
maintenance activities are restorative in nature and enhance physical processes. Functioning
geomorphic features and processes including floodplains, benches, and other instream features
should be considered when undertaking any maintenance activities. For example, maintenance
activities should consider channel dimensions, sediment loads, and existing landforms when
considering sediment removal or erosion treatments. Any channel maintenance should ensure
that it is “working with” the dominant channel processes and not counter to those processes.

Similarly, how the channels physical processes and landforms support instream habitat should
also be considered prior to any instream maintenance. Over time, the maintenance approach will
manage channels to provide both flood protection and ecologic functions with reduced
maintenance needs. This management approach recognizes each reach’s existing functional
condition and flood management needs, but also looks forward toward improving each reach’s
ecologic condition. The District maintenance actions are intended to mitigate flood hazards while
enhancing channel complexity and native riparian vegetation buffers.
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The following questions are asked by District stream managers at each maintenance reach to help
guide District maintenance activities toward protecting and enhancing the riparian ecology of the
channel and its easement corridor.

= What do the observed physical landforms or channel shape infer about channel
processes? How might such processes affect the post-maintenance condition? Will the
inferred physical processes “work with” the planned maintenance activities, or be counter
to those activities?

= What do the observed physical landforms infer about the rate and magnitude of
depositional or erosional processes? Do potential maintenance activities incorporate the
rate and magnitude of such instream processes and landforms into their design? Do
potential maintenance activities make sense in light of the dominant channel processes?

= What are the existing natural habitats and aquatic resources at the reach (see reach
sheets of Chapter 3)? How are these features supported by the physical processes?

= Are particular in-channel features such as LWD or gravel bars present that provide
valuable habitat?

= Do the presence of these features or resources influence how, where, and when
maintenance activities might occur?

=  Which habitat features and functions can be preserved in the context of hydraulic
capacity?

= Are there known occurrences of threatened or endangered species at the reach?

= Can habitat conditions at the reach be improved to support additional species or
enhanced to improve the quality of existing habitat?

=  What would be the best way to preserve habitat function and advance vegetative
succession toward a desired climax community?

The SMP includes follow-up monitoring to evaluate the progress of the gradual stepwise
ecological improvement at each maintenance reach (see Chapter 15).

4.2.6 Principle 6: Manage Stream Resources for Long-Term Sustainability and
Resiliency

The District’s approach for channel maintenance seeks to integrate activities that in time will
reduce the overall need for channel maintenance and promote the establishment of more
resilient channels and riparian corridors throughout the watershed. For example, a feedback
sequence is observed in some District channels whereby: (1) fine sediments are trapped by
emergent vegetation such as cattails; (2) this deposition in turn raises the streambed uniformly,
lowers bed slope, creates a shallow and diffuse flow condition — and this encourages additional
sediment trapping; which (3) ultimately reduces habitat quality and flood conveyance capacity. A
sustainable approach to this problem aims to prevent or break this depositional sequence in place
of just continuing to remove sediment and vegetation. The District has identified three potential
approaches to remedy this situation. Planting canopy vegetation along streambanks to shade the
channel and inhibit emergent marsh vegetation is one approach to address this condition.
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Another potential approach might be to develop low-flow sediment transport channels to
maintain an active low-flow channel and convey fine sediment through the reach. A third
approach involves identifying and limiting key watershed sediment sources and reducing
sediment delivery from upper watershed source areas to the District’s channels. All three of these
approaches increase environmental sustainability and reduce the overall need for in-channel
maintenance activities.

4.3 Impact Avoidance and Minimization Measures

Consistent with the maintenance principles presented above, the District identifies maintenance
sites during the annual work planning process described in Chapter 14, Program Management
and Monitoring. As part of standard operation procedures, the District implements impact
avoidance and minimization measures referred to as BMPs. BMPs are operational or procedural
practices, and structural or engineered controls which are implemented to protect natural
resources. These measures are an integral part of the SMP and are implemented to ensure that
maintenance activities protect and enhance existing habitat and also protect maintenance
workers and the community from equipment hazards.

The SMP’s BMPs are included in Table 4-1 and were developed to protect the natural resources
of Napa County and the creeks, channels, other facilities maintained by the District. Table 4-1
includes general BMPs applicable to all maintenance activities and project-specific BMPs for
vegetation maintenance activities, bank stabilization projects, sediment removal activities, post-
project restoration, and minor activities. Many of these measures, such as biological or cultural
resource surveys, coincide with permit compliance requirements (see Chapter 2, Regulatory
Compliance). The general groups of BMPs are described below.

The BMPs contained in this manual are intended for application program-wide, as directed by
District staff. Measures may be adjusted and modified on a site-by-site basis and as needed to
provide the most protection of the site and surrounding area. Implementation and functioning of
the BMPs will be evaluated and revised annually, or as needed, to ensure the most adequate and
appropriate protection of natural resources. Adjustments to BMPs are reported to regulatory
agencies as part of the annual reporting process (see Chapter 14).

4.3.1 Work Windows

Channel maintenance activities occurring during the rainy season can result in potential
environment impacts, particularly to aquatic habitats. Potential impacts could include erosion
from stockpiled sediments or pollutants from work equipment entering the creek. To prevent
such wet season impacts, maintenance activities primarily occur during the dry season when rain
and flows are minimal. Additionally, regulatory permitting conditions restrict the period and
location of certain activities to protect biological resources. Listed below are the current work
windows for the maintenance program?. Note these work windows may change as new permits
are issued or amended.

! These work window restrictions are stated in the District’s 2012 Routine Maintenance Agreement with the CDFW
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Maintenance Activity Maintenance Period

Maintenance on any creek, except Dry Creek, Walsh Creek, and the Napa April 15 — October 15
River (due to special-status species restrictions)

Ground-disturbing activities and any maintenance on Dry Creek, Walsh June 15 — October 31
Creek, and the Napa River

Debris removal immediately necessary to prevent flooding Any time

Additionally, removal of standing trees is prohibited between February 1 and August 31 to avoid
impacts to nesting birds. However, if a standing tree must be removed due to the presence of
hazard conditions (see Chapter 6, Section 6.4, Tree Removal and Relocation) during the February
1 to August 31 period, then a nesting bird survey would be conducted by a qualified biologist
according to standard District protocols and the tree would not be removed unless potential
impacts to nesting birds can be avoided. Results of nesting bird surveys would be included in the
annual summary maintenance report.

4.3.2 Channel Roughness and Capacity Objectives to Guide Maintenance

In support of Maintenance Principle 1 (apply the minimal amount of maintenance) as described
above, the District developed a channel roughness and capacity assessment protocol. This
protocol helps guide the annual stream assessment process by identifying which streams require
maintenance and prioritizing the needed work. The assessment protocol involves a field-based
evaluation of conditions, similar to the triggers described above and in Chapter 6, Tree and
Vegetation Maintenance Activities. For vegetation management activities, such as tree pruning,
this will involve assessing current roughness conditions compared to an allowable roughness
criterion for the individual reach. Similarly, the District developed capacity criteria for individual
reaches to guide if and when sediment removal activities are necessary. As part of the channel
assessment process, the District developed estimates of quasi-equilibrium channel conditions
that the District will work to maintain in order to preserve the hydrological capacity of individual
reaches.

4.3.3 Biological Surveys

The majority of maintenance activities are conducted in earthen channels and minimally modified
by hardscape features such as concrete, and therefore maintenance activities could affect
biological resources. Maintenance activities are conducted in creek channels that provide habitat
for a variety of species, including some special-status species which are protected under federal
and state regulations. Based on possible occurrence of species as listed in Table 3-1 in Chapter 3,
species-specific impact avoidance and minimization measures will be applied prior to conducting
maintenance activities in those reaches.

and 2012 WDRs/Water Quality Certification with the RWQCB.
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Activities conducted under this Program will comply with applicable federal, state, and local laws
and policies that protect biological resources, including but not limited to the federal ESA, federal
MBTA, CESA, CEQA, and the F&G Code. Compliance with these regulations is described in Chapter
2, Regulatory Compliance. Avoidance measures for special-status species would ultimately be
issued by regulatory agencies, but the measures provided in the BMP Table (Table 4-1) are
implemented by the District and Napa RCD as standard practice.

4.3.4 Aquatic Species Impact Avoidance Approaches

Federal and state listed special-status species, including salmonids (Chinook and steelhead),
California freshwater shrimp (Syncaris pacifica), California red-legged frog, and Pacific pond
turtles (Actinemys marmorata), may be present in stream reaches maintained under this
program.

If maintenance activities would disturb habitat of these species, such as maintenance of in-
channel vegetation or bank stabilization or sediment removal activities that require channel
dewatering, the District would notify and consult, if necessary, with state and federal agencies to
obtain their approval of the maintenance activities. The agency coordination process would occur
as part of the annual work notification procedure, as described in Chapter 14. The District may
establish avoidance, minimization, and mitigation measures with regulatory agencies on a case-
by-case basis.

If suitable California freshwater shrimp habitat is present then such habitat will be avoided during
implementation of routine maintenance activities.

Typical avoidance and minimization measures used by the District and prescribed by regulatory
agencies to protect aquatic species include:

= Restricting the work window to avoid critical life stage periods
=  Pre-maintenance surveys

= Dewatering protocols, including species relocation

=  Monitoring during maintenance

= Post-maintenance restoration

= Post-maintenance monitoring

As standard practice, the District implements these measures particularly for projects involving
channel dewatering (dewatering protocols are included in Table 4-1). However, where there is a
potential to disturb federal or state listed special-status species, no maintenance activities would
be conducted without first notifying and securing approvals from the appropriate regulatory
agency.

4.3.5 Herbicide Application Restrictions

Herbicides can be toxic to people and wildlife if not handled properly. However, the safe use of
herbicides is a critical method for stream maintenance, especially to control invasive and exotic
plants. All herbicide applications occur in accordance with federal, state, and local regulations.
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As described in Chapter 5, Invasive Plant Management Activities, the District applies herbicides to
plants in upland areas (vegetation growing along and on top of stream banks) as well as directly
to submerged vegetation (plants growing in or adjacent to the water, such as cattails).

Measures to avoid and minimize effects of herbicide application include:

= Herbicides are used on a site by site basis and only when necessary, such as when hand
and mechanical methods are unsuccessful.

= Application will occur when the climate is dry (between June 15 and November 15), wind
is not above 5-10 mph, and no rain is in the forecast for the next 24 hours.

= Targeted spot spraying and hand painting of cut stumps are the primary methods of
herbicide application. Foliar spraying may be conducted to control growth on larger plants
such as exotic trees or large stands of pampas grass.

= District staff and contractors are trained annually on proper herbicide handling and use.
Staff are trained by District or County staff with a current CDPR Qualified Applicator
Certificate (QAC). The District contracts all herbicide work out to contractors with QAC
and Private Applicator Certification (PAC) on staff. Contractors and staff with the QAC are
required to complete 20 hours of continuing education every 2 years to stay licensed.

4.3.6 Cultural Resource Survey

Some ground-disturbing activities identified in this Manual would have the potential to affect
cultural resources. For example, if bank stabilization, culvert repair/replacement, or sediment
removal activities require excavation, disturbance or compaction of native soils in natural
channels these activities could disturb or damage buried resources, if present. Similarly, these
same maintenance activities could result in disturbance or damage of buried resources if ground
disturbance extends beyond the as-built design of earthen channels or constructed basins.
Consequently, such ground-disturbing activities conducted under this program must comply with
federal, state, and local laws and policies protecting cultural resources and human remains,
including but not limited to the National Historic Preservation Act and Assembly Bill 52.
Compliance with these regulations is discussed in Chapter 2, Regulatory Compliance. Note that a
detailed cultural resources survey is not necessary for routine maintenance activities that do not
involve ground disturbance of native soils (e.g., tree trimming or native plantings).

For maintenance that requires ground-disturbance and affects soils beyond the channel design
(e.g., some bank stabilization projects), a cultural resources investigation will be conducted. The
process will follow the approach as outlined in the Cultural Resource BMPs below. Depending on
the level of sensitivity of the site, the cultural resources investigation will include some or all the
following elements:

=  Background research and Native American consultation
= Pedestrian survey
=  Documentation

= Management requirements, if necessary
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When cultural resources are identified within a maintenance project area, the first consideration
should be to avoid the resource, if feasible. If an archaeological resource cannot be avoided and
project activities will impact the site, the resource must be evaluated for significance and eligibility
for listing in the NRHP and California Register of Historical Resources (CRHR). Resources
determined to be historic properties/historical resources? through evaluation will require
mitigation. Avoidance or capping of an eligible resource is the preferred mitigation; however, if a
site cannot be preserved, data recovery is an acceptable method of mitigation. Data recovery
involves additional excavation to retrieve important information from those portions of a site that
will be disturbed by the project. If project activities are directly adjacent to an archaeological site,
construction work should be monitored by a qualified archaeologist. If maintenance must occur,
then an unanticipated discovery plan would be developed and recovery work would be
coordinated with local Native American tribal representatives.

4.3.7 Pollution Safety Planning

As creeks are common locations for illegal dumping of trash containing hazardous waste, such as
tires, oil filters, paint cans, and electronic devices, project activities could encounter hazardous
waste. Creek channels also receive runoff from streets and urbanized areas which carry non-point
source contaminants like oil and paint that are poured down storm drains. Thus, indirect
contamination of creeks occurs when contaminants are transported through the storm drain
network and deposited directly to streams. Presence of these contaminants can sometimes be
observed as an oily sheen, a discoloration of the soil, or an unnatural chemical odor. If presence
of potential contaminants is observed at the site, the area will be treated as if a hazardous spill
occurred. In addition, any observed contamination as evidenced by chemical-like odors, oily
sheens, or irregularly colored sediment will be immediately reported to the local fire
department’s hazardous materials team.

Soil testing may be conducted prior to sediment removal projects. Soil testing is primarily
conducted where quantities of excavated sediment would be taken to a permitted disposal site
or landfill. Soil testing and disposal approvals would be coordinated with the appropriate
regulatory agencies, such as the RWQCB. Should soils be encountered during maintenance that
contain concentrations of substances that exceed hazardous waste levels, the contaminated area
will be treated as if a hazardous spill occurred (i.e., a Spill Prevention and Response Plan will be
implemented) and all measures to ensure compliance with federal, state, and local regulations
will be taken.

4.3.8 Public Outreach

Many SMP maintenance areas are located in residential areas or in close proximity to business,
schools, and libraries. Maintenance activities would have very little potential to disrupt traffic
circulation except in situations when it is necessary to close travel lanes temporarily (e.g., to
remove debris from a bridge or culvert), or where maintenance vehicles are traveling to and from

2 Resources determined eligible for the NRHP are referred to as historic properties; those found eligible to the
CRHR are called historical resources.
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the maintenance sites (e.g., fill hauling). Most District maintenance channels have on-site roads
adjacent to the channel that provide access for maintenance.

To reduce potential inconvenience to the public and protect their safety during maintenance
activities, measures such as keeping the work site clean, reducing loud noises, and maintaining
vehicle and pedestrian access. The duration of maintenance activities at a particular project site
or reach will vary from a less than a day to a week. To minimize the effects of noise on neighboring
homes and businesses, work will be limited to normal business hours (8:00 a.m.=5:00 p.m.).
Routine activities in residential areas will not occur on Saturdays, Sundays, or County holidays.
Sound control devices will be actively used on all power equipment.

As an effort to keep the public informed about pending stream maintenance work (why the
maintenance is necessary, when it occurs, and what a neighborhood can expect when crews arrive
to conduct maintenance work), the District may conduct an annual presentation of general
maintenance activities to the public for information purposes. Prior to the District’s annual stream
surveys, an educational flyer is sent out to all private property owners adjacent to the creeks that
are surveyed. The flyer informs private property owners of the District’'s SMP, the date of the
annual creek survey, the Districts contact info, and other watershed management services.
Additionally, the District has developed materials for public information and education through
its website and brochures to inform the community about the District’s watershed management
programs. The District will continue to host creek cleanup events and partner with other local
agencies and watershed stakeholders to assist and guide private property owners with riparian
enhancement and management techniques. The District regularly responds to community
concerns regarding flow-related hazards and stream maintenance questions.

Self-Mitigating Approach of Program

The District sees its SMP as an integrated stream management approach that involves protecting
and enhancing existing instream resources and creating opportunities for improved future
resources while maintaining necessary flood conveyance and bank stability condition in the
District channels.

The application of the Maintenance Principles (Section 4.2), implementing additional pre-
maintenance planning avoidance measures (described above in Section 4.3), and following the
protective BMPs (shown in Table 4-1) provides a comprehensive and integrated approach to avoid
and minimize program impacts. Temporary impacts from stream maintenance activities are
avoided and minimized through the approaches described above and detailed further in this
Manual. However, where the District conducts ground disturbing stream maintenance activities,
they conduct the habitat enhancement and restoration activities described in Chapter 13 to
mitigate for residual temporary and permanent effects. As described in Chapter 13, the District
undertakes expansive riparian planting projects, develops instream habitat complexity features
including LWD, and undertakes gravel augmentation projects where appropriate, in addition to
conducting other measures to improve stream habitat conditions. These projects are expected to
provide sufficient mitigation for SMP impacts to riparian and wetland habitat.

The District’s long history of habitat protection and enhancement activities as described in this
chapter serve as “self-mitigating” actions integrated with the maintenance activities.
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4.5 Habitat Protection and Enhancement Goals

The District’s primary habitat enhancement goals are to:

Protect and enhance instream physical processes that create or maintain diverse flow
conditions and a range of instream landforms including bars, riffles, pools, and benches
(where these landforms are appropriate).

Protect and enhance instream water quality conditions. While water quality conditions
greatly depend on watershed source areas and land uses, instream flow blockages, debris,
and other pollution negatively effects water quality. The District protects and enhances
instream water quality through alleviating flow blockages to maintain circulation, and
removing debris and trash.

Protect and enhance riparian vegetation to develop more continuous vegetated corridors
and more complete and complex canopy structure along the District’s stream courses.
The District’s streamside vegetation enhancement program involves aggressive planting
of native vegetation, removing invasive plants, and managing emergent vegetation on the
channel bed to reduce flow blockages.

Protect and enhance aquatic instream habitats used by benthic macro invertebrates, fish,
amphibians, birds and other wildlife along the District’s stream courses.

Instream habitats for wildlife reflect a complex ecology, integrating the physical processes, water
quality, and vegetation conditions as described in the other goals above. The District will avoid
and minimize maintenance activities to the minimum necessary in areas of known or observed
sensitive species and employ best management practices and restoration activities in such areas
to leave them in better ecologic condition following maintenance.
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Table 4-1. Stream Maintenance Best Management Practices

General BMPs

These BMPs will be implemented by the stream maintenance crew, as appropriate and as overseen by site managers, for all activities associated
with the maintenance program. These BMPs are grouped according to use of general maintenance practices, dewatering activities, public safety,
and reporting procedures. The majority of these BMPs are implemented prior to and during maintenance operations, though the level of activity
varies depending on the work type.

General Maintenance Practices

GEN-1 Work Windows =  Maintenance on any creek, except Dry Creek, Walsh Creek, and the Napa River (due to special-status species
restrictions), will generally occur between April 15 and October 15.

= All ground-disturbing maintenance activities (i.e., bank stabilization and sediment removal) occurring in the
channel will take place between June 15 and October 31.

= Hand pruning and hand removal of vegetation will occur year round, except when:

=  Wheeled or tracked equipment needs to access the site by crossing a creek, ponded area, or secondary
channel; or

=  Work occurs in streams that support salmonids. In these streams, instream vegetation maintenance will cease
on December 31 or when local rainfall greater than 0.5 inches is predicted within a 24-hour period of planned
activities, whichever happens first.

= Removal of standing trees will not occur between February 1 and August 31 to avoid impacts on nesting birds,
except after implementation of Measure BIO-1.

=  Modification and removal of large wood, such as downed trees, is generally conducted during the dry season,
but can occur at any time of the year, if imminent danger of a flood threat precludes leaving the wood in place.

=  Herbicide applications will generally occur between June 15 and November 15, with an extension through
December 31 or until the first occurrence of any of the following conditions; whichever happens first:

0 Local rainfall greater than 0.5 inches is forecasted within a 24-hour period from planned application

events; or
0 When salmonids begin upmigrating and spawning, as determined by a qualified biologist (typically in
November/December)
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GEN-2 Minimize the Area of | To minimize impacts to natural resources, soil disturbance will be kept to the minimum footprint necessary to
Disturbance complete the maintenance operation.
GEN-3 Erosion and Sediment |® Upland soils exposed due to maintenance activities will be seeded and stabilized using erosion control fabric or
Control Measures hydroseeding. The channel bed and areas below the Ordinary High Water Mark (OHWM) are exempt from this
BMP.

=  Erosion control fabrics will consist of natural fibers that will biodegrade over time. No plastic or other non-
porous material will be used as part of a permanent erosion control approach. Plastic sheeting may be used to
temporarily protect a slope from runoff, but only if there are no indications that special-status species would
be impacted by the application.

=  Erosion control measures will be installed according to manufacturer’s specifications.
=  Appropriate measures include, but are not limited to, the following:
o0 Silt Fences
Straw Bale Barriers
Brush or Rock Filters
Storm Drain Inlet Protection
Sediment Traps
Sediment Basins
Erosion Control Blankets and Mats

O O 0O O O O O

Soil Stabilization (i.e. Tackified straw with seed, jute or geotextile blankets, broad cast and hydro-
seeding, etc.)

= All temporary construction-related erosion control methods (e.g., silt fences) shall be removed at the
completion of the project.
The following Bay Area Stormwater Management Agencies Association (BASMAA) BMPs provide guidance and
specifications on implementation of the erosion control measures listed above (see also www.basmaa.com):

0 SC-3. Sediment Basins

SC-4. Straw or Sand Bag Barriers

SC-5. Sediment Traps

SC-6. Silt Fences

SS-1. Erosion Control Blankets, Mats, and Geotextiles

VR-1. Brush or Rock Filters

O O O 0O o
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VR-4b. Temporary Outlet Protection
VR-4b. Storm Drain Inlet Protection
WD-1. Earth Dike

WD-1. Slope Drain

WD-3. Temporary Drains and Swales

O 0O O O ©O

GEN-4

Dust Management
Controls

The District will implement the Bay Area Air Quality Management District’s (BAAQMD) Basic Dust Control Measures
(www.baagmd.gov) at maintenance sites less than four acres in size. Current measures stipulated by the
BAAQMD Guidelines include the following:

1.

All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and unpaved access roads) shall
be watered two times per day.

All haul trucks transporting soil, sand, or other loose material off-site shall be covered.

All visible mud or dirt track-out onto adjacent public roads shall be removed using wet power vacuum street
sweepers at least once per day. The use of dry power sweeping is prohibited.

All vehicle speeds on unpaved roads shall be limited to 15 mph.

All roadways, driveways, and sidewalks to be paved shall be completed as soon as possible. Building pads shall
be laid as soon as possible after grading unless seeding or soil binders are used.

Idling times shall be minimized either by shutting equipment off when not in use or reducing the maximum
idling time to 5 minutes (as required by the California airborne toxics control measure Title 13, Section 2485 of
California Code of Regulations [CCR]). Clear signage shall be provided for construction workers at all access
points.

All construction equipment shall be maintained and properly tuned in accordance with manufacturer’s
specifications. All equipment shall be checked by a certified visible emissions evaluator.

Post a publicly visible sign with the telephone number and person to contact at the lead agency regarding dust
complaints. This person shall respond and take corrective action within 48 hours. The Air District‘s phone
number shall also be visible to ensure compliance with applicable regulations.

GEN-5

Staging and
Stockpiling of
Materials

To the extent feasible, staging will occur on access roads, surface streets, or other disturbed areas that are
already compacted and only support ruderal vegetation. Similarly, all maintenance equipment and materials
(e.g., road rock and project spoil) will be contained within the existing service roads, paved roads, or other pre-
determined staging areas. Staging areas for equipment, personnel, vehicle parking, and material storage will
be sited as far as possible from major roadways.
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= To prevent sediment-laden water from being released back into waterways during transport of spoils to
disposal locations, truck beds will be lined with an impervious material (e.g., plastic), or the tailgate blocked
with wattles, hay bales, or other appropriate filtration material.

=  Building materials and other maintenance-related materials, including chemicals and sediment, will not be
stockpiled or stored where they could spill into water bodies or storm drains.

=  No runoff from the staging areas may be allowed to enter water ways, including the creek channel or storm
drains, without being subjected to adequate filtration (e.g., vegetated buffer, hay wattles or bales, silt screens).
The discharge of decant water to water ways from any on-site temporary sediment stockpile or storage areas
is prohibited.

=  During the dry season, no stockpiled soils will remain exposed and unworked for more than 7 days. During the
wet season, no stockpiled soils will remain exposed, unless surrounded by properly installed and maintained
silt fencing or other means of erosion control.

GEN-6 Stream Access District personnel will use existing access ramps and roads to the extent feasible. If necessary to avoid large mature
trees, native vegetation, or other significant habitat features, temporary access points will be constructed in a
manner that minimizes impacts according to the following guidelines:
1. Temporary access points will be constructed as close to the work area as possible to minimize equipment
transport.
In considering channel access routes, slopes of greater than 20 percent will be avoided, if possible.
Disturbed areas will be revegetated or filled with compacted soil, seeded, and stabilized with erosion control
fabric immediately to prevent future erosion.
4. Personnel will use the appropriate equipment for the job that minimizes impacts. Appropriately-tired vehicles,
either tracked or wheeled, will be used depending on the site and maintenance activity.

GEN-7 In-Channel Minor For in-channel minor sediment removal activities, work will be conducted from the top of the bank if access is
Sediment Removal available and there are flows in the channel.

GEN-8 On-Site Hazardous 1. Aninventory of all hazardous materials used (and/or expected to be used) at the worksite and the end
Materials products that are produced (and/or expected to be produced) after their use will be maintained by the
Management worksite manager.

2. Asappropriate, containers will be properly labeled with a “Hazardous Waste” label and hazardous waste will
be properly recycled or disposed of off-site.
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3. Contact of chemicals with precipitation will be minimized by storing chemicals in watertight containers or in a
storage shed (completely enclosed), with appropriate secondary containment to prevent any spillage or
leakage.

4. Petroleum products, chemicals, cement, fuels, lubricants, and non-storm drainage water or water
contaminated with the aforementioned materials will not contact soil and not be allowed to enter surface
waters or the storm drainage system.

5. All toxic materials, including waste disposal containers, will be covered when they are not in use, and located
as far away as possible from a direct connection to the storm drainage system or surface water.

6. All trash that is brought to a project site during maintenance activities (e.g., plastic water bottles, plastic lunch
bags, cigarettes) will be removed from the site daily.

GEN-9 Existing Hazardous 1. Forany proposed ground disturbing activities, the District will conduct a search for existing known

Materials contaminated sites on the SWRCB’s GeoTracker website (geotracker.waterboards.ca.gov) upon selection of
project location.

2. For any proposed ground disturbing maintenance sites located within 1,500 feet of any “open” sites where
contamination has not been remediated, the District will contact the Regional Water Quality Control Board
(RWQCB) case manager identified in the database. The District will work with the case manager to ensure
maintenance activities would not affect cleanup or monitoring activities or threaten the public or environment

3. If hazardous materials, such as oil, batteries or paint cans, are encountered at the maintenance sites, the
District will carefully remove and dispose of them according to the Spill Prevention and Response Plan
(forthcoming). District staff will wear proper protective gear and store the waste in appropriate hazardous
waste containers until it can be disposed at a hazardous waste facility.

GEN-10 Spill Prevention and The District will prevent the accidental release of chemicals, fuels, lubricants, and non-storm drainage water into

Response channels following these measures:

1. New District field personnel will be appropriately trained in spill prevention, hazardous material control, and
cleanup of accidental spills.

2. Equipment and materials for cleanup of spills will be available on site and spills and leaks will be cleaned up
immediately and disposed of according to guidelines stated in the Spill Prevention and Response Plan
(forthcoming).

3. Field personnel will ensure that hazardous materials are properly handled and natural resources are protected
by all reasonable means.
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4. Spill prevention kits will always be in close proximity when using hazardous materials (e.g., at crew trucks and
other logical locations). All field personnel will be advised of these locations.

5. District staff will routinely inspect the work site to verify that spill prevention and response measures are
properly implemented and maintained.

Spill Response Measures:
For small spills on impervious surfaces, absorbent materials will be used to remove the spill, rather than hosing
it down with water. For small spills on pervious surfaces such as soil, the spill will be excavated and properly
disposed rather than burying it. Absorbent materials will be collected and disposed of properly and promptly.

GEN-11 Fire Prevention 1. All earthmoving and portable equipment with internal combustion engines will be equipped with spark
arrestors.

2. During the high fire danger period (April 1-December 1), work crews will:
a. Have appropriate fire suppression equipment available at the work site.
b. Keep flammable materials, including flammable vegetation slash, at least 10 feet away from any
equipment that could produce a spark, fire, or flame.
c. Not use portable tools powered by gasoline-fueled internal combustion engines within 25 feet of
any flammable materials unless a round-point shovel or fire extinguisher is within immediate
reach of the work crew (no more 25 feet away from the work area).

GEN-12 Vehicle and 1. Allvehicles and equipment will be kept clean. Excessive build-up of oil and grease will be prevented.
Equipment 2. All equipment used in the creek channel will be inspected for leaks each day prior to initiation of work. Action
Maintenance will be taken to prevent or repair leaks, prior to use.

3. Incoming vehicles and equipment will be checked for leaking oil and fluids (including delivery trucks, and
employee and subcontractor vehicles). Leaking vehicles or equipment will not be allowed onsite.

No heavy equipment will operate in a live stream (see Dewatering BMPs).

5. No equipment servicing will be done in the creek channel or immediate floodplain, unless equipment stationed
in these locations cannot be readily relocated (i.e., pumps and generators).

6. If necessary, all servicing of equipment done at the job site will be conducted in a designated, protected area
to reduce threats to water quality from vehicle fluid spills. Designated areas will not directly connect to the
ground, surface water, or the storm drain system. The service area will be clearly designated with berms,
sandbags, or other barriers. Secondary containment, such as a drain pan, to catch spills or leaks will be used
when removing or changing fluids. Fluids will be stored in appropriate containers with covers, and properly
recycled or disposed of offsite.
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7. If emergency repairs are required in the field, only those repairs necessary to move equipment to a more
secure location will be conducted in the channel or floodplain.

8. Equipment will be cleaned of any sediment or vegetation before transferring and using in a different
watershed to avoid spreading pathogens or exotic/invasive species.

9. Vehicle and equipment washing can occur onsite only as needed to prevent the spread of sediment, pathogens
or exotic/invasive species. No runoff from vehicle or equipment washing is allowed to enter water bodies,
including creek channels and storm drains, without being subjected to adequate filtration (e.g., vegetated
buffers, hay wattles or bales, and silt screens). The discharge of decant water from any onsite wash area to
water bodies or to areas outside of the active project site is prohibited. Additional vehicle and equipment
washing will occur at the approved wash area in the District’s corporation yard.

GEN-13 Vehicle and 1. No fueling will be done in the channel (top-of-bank to top-of-bank) or immediate floodplain unless equipment

Equipment Fueling stationed in these locations cannot be readily relocated (e.g., pumps and generators).

2. All off-site fueling sites (i.e., on access roads above the top-of-bank) will be equipped with secondary
containment and avoid a direct connection to soil, surface water, or the storm drainage system.

3. For stationary equipment that must be fueled on-site, secondary containment, such as a drain pan or drop
cloth, will be used to prevent accidental spills of fuels from reaching the soil, surface water, or the storm drain
system.

Dewatering

GEN-14 Dewatering Measures | 1. When work in flowing streams is unavoidable, streamflow will be diverted around the work area with use of a
temporary dam or bypass according to the measures below.

2. Prior to dewatering, consult with a fisheries biologist and schedule work to into account the life cycles of
salmon, steelhead, and other special-status aquatic species such as freshwater shrimp and California red-
legged frog. Identify seasonal work restrictions or limited procedures to protect aquatic species

3. Prior to dewatering, the best means to bypass flow through the work area will be determined to minimize
disturbance to the channel and avoid direct mortality of fish and other aquatic vertebrates.

The area to be dewatered will encompass the minimum area necessary to perform the maintenance activity.

5. The period of dewatering will extend only for the minimum amount of time needed to perform the
maintenance activity.
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6. Depending on the channel configurations, sediment removal activities may occur where the flows are not
bypassed around the work site as long as a berm is left between the work area and stream flows to minimize
water quality impacts during excavation activities.

7. Inreaches that contain deep pools, the District will maintain these pools, as is practical, by constructing
temporary fencing surrounding the pool and avoiding pool dewatering. Pools in construction sites may be
isolated by upstream or downstream barriers, such as culverts. This approach does not apply to sediment
removal activities that require removal of all sediment to restore the design capacity.

8. If California freshwater shrimp may be present in the area to be dewatered, such as deep pools with
overhanging vegetation, dewatering shall not occur without approval from USFWS and CDFW. Pool dewatering
where California freshwater shrimp may be present shall only occur if Incidental Take Permit (ITP) is secured
from CDFW.

Construction:

1. Where feasible and appropriate, dewatering will occur via gravity driven systems and diversion structures shall
be installed on concrete sections of the channels, such as concrete box culverts often used at road crossings.

2. Construction of cofferdams will begin in the upstream area and continue in a downstream direction, and the
flow will be diverted only when construction of the dams is completed.

3. Coffer dams will be installed both upstream and downstream not more than 100 feet from the extent of the
work areas.

4. Instream cofferdams will only be built from materials such as sandbags, clean gravel, or rubber bladders which
will cause little or no siltation or turbidity. No earthen fill will be used to construct the cofferdam. Plastic
sheeting will be placed over sandbags to minimize water seepage into the maintenance areas. The plastic
sheets will be firmly anchored to the streambed to minimize water seepage. If necessary, the footing of the
cofferdam will be keyed into the channel bed at an appropriate depth to capture the majority of subsurface
flow needed to dewater the streambed.

5. Stream flows will be allowed to gravity flow around or through the work site using temporary bypass pipes or
culverts. Bypass pipe diameter will be sized to accommodate, at a minimum, twice the volume of the summer
baseflow. Pipes will be designed to minimize turbidity and the potential to wash contaminants into the stream.

6. When use of gravity-fed dewatering is not feasible and pumping is necessary to dewater a work site, a
temporary siltation basin and/or use of silt bags may be required to prevent sediment from re-entering the
wetted channel.

Implementation:
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Deconstruction:
1.

A qualified biologist will be present to ensure that fish and other aquatic vertebrates are not stranded during
construction and implementation of channel dewatering.

If necessary to remove stranded fish or other aquatic vertebrates, electrofishing will be used to collect and
relocate fish from the work area. If relocation is necessary, Measure GEN-15 will be implemented.

Downstream flows adequate to prevent fish or vertebrate stranding will be maintained at all times during
dewatering activities.

Diverted and stored water will be protected from maintenance activity-related pollutants, such as soils or
equipment lubricants or fuels.

If necessary, discharged water will pass over some form of energy dissipater to prevent erosion of the
downstream channel. Silt bags will be equipped to the end of discharge hoses and pipes to remove sediment
from discharged water.

If used, temporary pump discharge pipes and hoses will be designed to minimize turbidity and the potential to
wash contaminants into the stream. A filtration/settling system will be included to reduce downstream
turbidity (e.g. filter fabric, turbidity curtain, etc.). The selection of an appropriate system is based on the rate of
discharge. If feasible, water that is pumped into a pipe should discharge onto the top of bank into a densely
vegetated area.

For full channel dewatering, filtration devices or settling basins will be provided as necessary to ensure that the
turbidity of discharged water is not visibly more turbid than in the channel upstream of the maintenance site.
If increases in turbidity are observed, additional measures will be implemented such as a larger settling basin
or additional filtration. If increases in turbidity persist, the District’s Stream Maintenance Program Manager
will be alerted since turbidity measurements may be required.

When maintenance is completed, the flow diversion structure will be removed as soon as possible but no more
than 48 hours after work is completed. Impounded water will be released at a reduced velocity to minimize
erosion, turbidity, or harm to downstream habitat. If salmonids are present upstream of the site, a fisheries
biologist will be onsite during the rewatering phase to ensure no fish are stranded as water levels drop.
Cofferdams will be removed such that surface elevations of water impounded above the cofferdam are
lowered at a rate greater than one inch per hour.

When diversion structures are removed, to the extent practicable, the ponded flows will be directed into the
low-flow channel within the work site to minimize downstream water quality impacts.

The area disturbed by flow bypass mechanisms will be restored at the completion of the project. This may
include, but is not limited to, recontouring the area and planting of riparian vegetation.
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GEN-15

Relocation of Aquatic
Species for
Dewatering

As identified above, before a work area is dewatered, fish and other aquatic vertebrates will be captured and
relocated to avoid injury and mortality and minimize disturbance. If handling or relocation of California freshwater
shrimp or any other CESA-listed species is required, the District shall obtain an Incidental Take Permit from CDFW
prior to handling the species. The following guidelines will apply for handling of all other aquatic species..

Before removal and relocation begins, a qualified fisheries biologist will identify the most appropriate release
location(s). Release locations should have water temperatures similar to the capture location and offer ample
habitat for released fish and aquatic vertebrates, and should be selected to minimize the likelihood of
reentering the work area or becoming impinged on the exclusion net or screen.

The means of capture will depend on the nature of the work site, and will be selected by a qualified fisheries
biologist who has a current CDFW scientific collecting permit and is experienced with capture and handling
protocols for fish and aquatic vertebrates. Complex stream habitat may require the use of electrofishing
equipment, whereas in outlet pools, vertebrates may be captured by pumping down the pool and then seining
or dipnetting. Electrofishing will be used only as a last resort; if electrofishing is necessary, it will be conducted
only as approved by USFWS, NMFS, and CDFW, and by properly trained personnel following the NMFS
Guidelines dated June 2000.

To the extent feasible, relocation will be performed during morning periods. Air and water temperatures will
be measured periodically, and relocation activities will be suspended if temperatures exceed the limits allowed
by NMFS guidelines.

To prevent aquatic vertebrates from reentering the work area, the channel will be blocked by placing fine-
meshed nets or screens above and below the work area. To minimize entanglement, mesh diameter will not
exceed 1/8 inch. The bottom edge of the net or screen will be secured to the channel bed to prevent fish from
passing under the screen. Exclusion screening will be placed in low velocity areas to minimize impingement.
Screens will be checked periodically and cleaned of debris to permit free flow of water.

Handling of aquatic vertebrates will be minimized. When handling is necessary, personnel will wet hands or
nets before touching them.

Fish will be held temporarily in cool, shaded water in a container with a lid. Overcrowding in containers will be
avoided; at least two containers will be used and no more than 25 fish will be kept in each bucket. Aeration will
be provided with a battery-powered external bubbler. Fish will be protected from jostling and noise, and will
not be removed from the container until the time of release. A thermometer will be placed in each holding
container and partial water changes will be conducted as necessary to maintain a stable water temperature.
Fish will not be held more than 30 minutes. If water temperature reaches or exceeds NMFS limits, fish will be
released and relocation operations will cease.
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= |f fish are abundant, capture will cease periodically to allow release and minimize the time fish spend in
holding containers.

=  Fish will not be anesthetized or measured. However, they will be visually identified to species level, and year
classes will be estimated and recorded.

= Reports on fish relocation activities will be submitted to CDFW and NMFS in a timely fashion.

= If mortality during relocation exceeds 5%, relocation will cease and CDFW and NMFS will be contacted
immediately or as soon as feasible.

=  When feasible, initial fish relocation efforts will be performed several days prior to the scheduled start of
construction. The fisheries biologist will perform a survey on the same day before construction begins to verify
that no fish have moved back into the project area.

GEN-16 Pump/Generator When needed to assist in channel dewatering, pumps and generators will be maintained and operated in a manner
Operations and that minimizes impacts to water quality and aquatic species.
Maintenance 1. Pumps and generators will be maintained according to manufacturers’ specifications to regulate flows to

prevent dryback or washout conditions.

2. Pumps will be operated and monitored to prevent low water conditions, which could pump muddy bottom
water, or high water conditions, which creates ponding.

3. Pump intakes will be screened to prevent entrainment of fish and other vertebrates. If pumping is necessary in
streams that support steelhead, a minimum of 2.28mm screens will be installed to prevent entrainment.

GEN-17 Testing and Disposal | For projects involving sediment removal, and as specified in the Sediment Sampling and Analysis Guidelines

of Sediment (Stream Maintenance Manual Appendix K), the District will test the sediment to be removed to determine the
suitability for disposal or reuse based on its chemical qualities. The test results and proposed disposal or reuse
locations will be submitted to the RWQCB for review and approval. As specified in the Sediment Sampling and
Analysis Guidelines, samples will be analyzed according to the Beneficial Reuse of Dredged Materials: Sediment
Screening and Testing Guidelines (RWQCB 2000), as appropriate for the proposed disposal or reuse site. The results
will be compared against federal and state environmental screening levels (ESLs) for protection of human health,
groundwater quality, and terrestrial receptors. If hazardous levels of contaminants (as defined by federal and state
regulations) are present, the material will be taken to a permitted hazardous waste facility. The waste discharge
requirements included in the discharge orders issued by the RWQCB dictate the degree of sediment sampling and
testing required to obtain approval for sediment disposal or reuse. This mitigation measure incorporates these
requirements by reference to ensure adequate protection of water quality.

Public Safety
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GEN-18 Planning for 1. Work will be staged and conducted in a manner that maintains two-way traffic flow on public roadways in the
Pedestrians, Traffic vicinity of the work site. If temporary lane closures are necessary, they will be coordinated with the
Flow, and Safety appropriate jurisdictional agency and scheduled to occur outside of peak traffic hours (7:00 — 10:00 a.m. and
Measures 3:00 - 6:00 p.m.) to the maximum extent practicable. Any lane closures will include advance warning signage, a

detour route and flaggers in both directions. When work is conducted on public roads and may have the
potential to affect traffic flow, work will be coordinated with local emergency service providers as necessary to
ensure that emergency vehicle access and response is not impeded.

2. Bicycle and pedestrian facility closures will be scheduled outside of peak traffic hours (7:00 — 10:00 a.m. and
3:00 - 6:00 p.m.) to the maximum extent practicable.

3. Public transit access and routes will be maintained in the vicinity of the work site. If public transit will be
affected by temporary road closures and require detours, affected transit authorities will be consulted and
kept informed of project activities.

4. Adequate parking will be provided or designated public parking areas will be used for maintenance-related
vehicles not in use through the maintenance period.

5. Access to driveways and private roads will be maintained. If brief periods of maintenance would temporarily
block access, property owners will be notified prior to maintenance activities.

GEN-19 Public Safety The District will implement public safety measures during maintenance as follows:
Measures 1. If necessary, construction signs will be posted at job sites warning the public of construction work and to
exercise caution.

2. Where work is proposed adjacent to a recreational trail, warning signs will be posted several feet beyond the
limits of work. Signs will also be posted if trails will be temporarily closed.

3. If needed, a lane will be temporarily closed to allow for trucks to pull into and out of access points to the work
site.

4. Fencing, either the orange safety type or chain link will be installed above repair sites on bank stabilization
projects.

5. When necessary, District or contracted staff will provide traffic control and site security.

GEN-20 Minimize Noise The District will implement maintenance practices that minimize disturbances to residential areas surrounding
Disturbances to work sites.
Residential Areas 1. With the exception of emergencies, work will be conducted during normal working hours (8:00 a.m. —

5:00p.m). Maintenance activities in residential areas will not occur on Saturdays, Sundays, or District observed
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holidays except during emergencies, or with approval by the local jurisdiction and advance notification of
surrounding residents.

Advanced notification will be provided 1 week prior to the start of construction to adjacent properties within
180 feet of a proposed maintenance site where heavy equipment will be used.

Powered equipment (vehicles, heavy equipment, and hand equipment such as chainsaws) will be equipped
with adequate mufflers.

Excessive idling of vehicles will be prohibited beyond 5 minutes.

GEN-21

Work Site
Housekeeping

District employees and contractors will maintain the work site in neat and orderly conditions on a daily basis,
and will leave the site in a neat, clean, and orderly condition when work is complete. Slash, sawdust, cuttings,
etc. will be removed to clear the site of vegetation debris. As needed, paved access roads and trails will be
swept and cleared of any residual vegetation or dirt resulting from the maintenance activity.

For activities that last more than one day, materials or equipment left on the site overnight will be stored as
inconspicuously as possible, and will be neatly arranged.

The District’s maintenance crews are responsible for properly removing and disposing of all debris incurred as
a result of construction within 72 hours of project completion and as directed by the Stream Maintenance
Program Manager.

Vegetation Management BMPs

These BMPs provide specific and detailed guidance on the variety of vegetation management procedures implemented by the District. BMPs for
the following maintenance techniques are included: tree pruning, plant removal, herbicide application, and site restoration. It is assumed that
these measures will be implemented by field crews trained in these procedures. To avoid potential impacts on biological resources, none of
these measures will be implemented until authorization from the Stream Maintenance Manager is received.

Tree Pruning

VEG-1 Routine Pruning Measures 1. Pruning will be performed according to the most recently published National ANSI A300 Pruning
Standards and International Society of Arboriculture (ISA) BMPs for Tree Pruning, which include
guidance on pruning practices, pruning objectives, pruning methods (types), palm pruning, and
utility pruning.
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BMP Number

BMP Title

BMP Description

2. Pruning activities will follow National ANSI Z133.1-2006 Standards for safe operation of tree care
machinery, and safety equipment such as carabiners, helmets, and arborist ropes to ensure the
safety of the tree climbers.

Non-Native and Invasive Plant Removal

Requirements

VEG-2 Minimize Local Erosion To minimize the potential effect of localized erosion, the toe of the bank will be protected by leaving
Increase from In-channel vegetation to the maximum extent possible.
Vegetation Removal
VEG-3 Arundo and Tamarisk Removal of Arundo and tamarisk will be conducted according to the Napa River Watershed Invasive
Removal Plant Management: Arundo Management and Riparian Enhancement Plan developed in 2015 and the
Napa County Flood Control and Water Conservation District Aquatic Pesticide Application Plan
(Appendix G).
Removal of tamarisk may follow the same guidelines as for Arundo but may be modified based on
further research of effective treatment methods (i.e. mixture of imazapyr and glyphosate).
Herbicide Application
VEG-4 Standard Herbicide Use =  Only herbicides and surfactants that have been approved for aquatic use by the EPA and are

registered for use by the CDPR will be used for aquatic vegetation control work.

= Herbicide application will be consistent with Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) label instructions and use conditions issued by the US EPA, CDPR, and the Napa County
Agricultural Commissioner.

=  Herbicide application in upland areas will not be made within 48 hours of predicted rainfall.

= The lowest recommended rate to achieve project objectives of both herbicides and surfactants
will be utilized to achieve desired control.

=  Anindicator dye may be added to the tank mix to help the applicator identify areas that have
been treated and better monitor the overall application.

= No application to plants whose base is submerged in the channel. Application of herbicides to
plants growing directly in the water is not covered under this program and require additional
authorizations according to state and local regulations.

Site Restoration

RESTOR-1

Restore Channel Features

Low-flow channels within streams will be returned as closely as possible to their original location and
form after sediment removal activities. The restored low-flow channel will be configured with the
appropriate depth for fish passage without creating a possible future bank erosion problem. The
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BMP Number

BMP Title

BMP Description

depth and size of the low flow channel and pools will emulate the pre-construction conditions as
closely as possible, within the finished channel topography.

RESTOR-2

Seeding

Sites where maintenance activities result in exposed soil will be stabilized to prevent erosion and
revegetated with native vegetation as soon as is appropriate after maintenance activities are
complete. For most sites, an erosion control seed mix will be applied to exposed soils, and down to
the ordinary high water mark (OHWM).

1. The seed mix will consist of California native grasses (e.g., Hordeum brachyantherum ssp.
californicum, Elymus glaucus , Bromus carinatus, Danthonia californica, and Melica californica).

2. One or two nonnative sterile grass species may be added to the seed mix provided that the
amount does not exceed 25% of the total seed mix by count.

3. Locally native wildflower and/or shrub seeds may also be included in the seed mix.

Temporary earthen access roads will be seeded when site and horticultural conditions are
suitable.

RESTOR-3

Planting Material

Revegetation and replacement plantings shall consist of locally collected native species or native
species acquired from native plant nurseries within the bay area. Plant selection will be developed
based on surveys of natural areas on the same creek that have a similar ecological setting. These
“reference sites” provide information as to what species would be found in the area and an
approximate population density.

RESTOR-4

Bank Protection Plantings

1. New trees will have an average spacing of 10-12 feet and shrubs an average spacing of 6-8 feet.

2. Pole plantings shall be collected on site and installed wherever possible depending on soil and
water conditions.

RESTOR-5

Site Maintenance

Follow-up maintenance will be performed on sites that have been seeded and planted.

1. Maintenance will include replacing dead or dying plants where appropriate, weeding, removing
non-native plant colonizers, and ensuring that all plants receive sufficient water.

2. Irrigation will be implemented as needed throughout the establishment period.

The District may maintain or repair bank stabilization projects that are less than 2 years old that are

damaged by winter flows.

The District will report post construction maintenance work at individual sites as part of the Post-
Construction Report submitted by January 15 of each year or if necessary, the subsequent year.
Appropriate BMPs will be applied during maintenance repairs.
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These BMPs will be implemented as appropriate to avoid and minimize impacts on special-status species. These BMPs may be modified during
project permitting and agency approvals of annual projects. Additional measures for protection of aquatic species during dewatering activities
are described in Measures GEN-14 through GEN-16. None of these measures will be implemented until authorization from the Stream

Maintenance Manager is received.

BMP Number

BMP Title

BMP Description

BIO-1

Minimize Impacts to Nesting
Birds via Site Assessments and
Avoidance Measures

For activities occurring between February 1 and August 31, project areas will be checked by a
qualified biologist, for nesting birds within 2 weeks prior to starting work. If a lapse in project-
related work of 2 weeks or longer occurs, another focused survey will be conducted before
project work can be reinitiated.

If nesting birds are found, a buffer will be established around the nest and maintained until the
young have fledged. Appropriate buffer widths are 250 feet for raptors, herons, and egrets; 25
feet for ground-nesting non-raptors; and 50 feet for non-raptors nesting on trees, shrubs and
structures. A qualified biologist may identify an alternative buffer based on a site specific-
evaluation. No work within the buffer will occur without written approval from a qualified
biologist, for as long as the nest is active.

If a pre-activity survey in high-quality San Francisco common yellowthroat breeding habitat (as
determined by a qualified biologist) identifies more singing male San Francisco common
yellowthroats than active nests, then the inconspicuous nests of this species might have been
missed. In that case, maintenance activities in that area shall be delayed until the San Francisco
common yellowthroat non-breeding season (i.e., August 16—March 14).

The boundary of each buffer zone will be marked with fencing, flagging, or other easily
identifiable marking if work will occur immediately outside the buffer zone.

All protective buffer zones will be maintained until the nest becomes inactive, as determined by
a qualified biologist.

If monitoring shows that disturbance to actively nesting birds is occurring, buffer widths will be
increased until monitoring shows that disturbance is no longer occurring. If this is not possible,
work will cease in the area until young have fledged and the nest is no longer active.

BIO-2

Avoid and Minimize Impacts
to Special-Status Invertebrate
Species

A District qualified biologist will conduct a desktop audit of the CNDDB, vegetation maps, soils
maps, and aerial photos to determine whether suitable special-status invertebrate habitat is
potentially present in or adjacent to a maintenance activity.

If the District biologist determines that a special-status invertebrate could occur in the activity
area, then a habitat suitability assessment at the maintenance site will be conducted.
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BMP Number

BMP Title

BMP Description

3. If the District determines that known occurrences have been documented and suitable habitat is
present for California freshwater shrimp at the maintenance site, then the District would avoid
working in areas where habitat is present.

BIO-3

Protection of Sensitive Fauna
Species from Herbicide Use

Only following the guidelines and in accordance with federal and state regulations; approved
herbicides and adjuvants may be applied in habitat areas for sensitive wildlife species (including
salmonids, California red-legged frog, California freshwater shrimp) only if applications occur in
accordance with federal and state regulations.

For sprayable or dust formulations: when the air is calm or moving away from sensitive wildlife
habitat, applications will commence on the side nearest the habitat and proceed away from the
habitat. When air currents are moving toward habitat, applications will not be made within 200 yards
(600 feet) by air or 40 yards (120 feet) by ground upwind from occupied habitat. However, these
distances may be modified for the control of invasive species on salmonid streams if the following
measures are implemented:

= A qualified biologist will determine presence/absence of sensitive resources in designated
herbicide use areas and develop site-specific control methods (including the use of approved
herbicide and surfactants).

= A qualified fisheries biologist will review proposed herbicide application methods and stream
reaches. The fisheries biologist will conduct a pre-construction survey (and any other
appropriate data research) to determine whether the proposed herbicide application would
adequately protect against fish kills, and prescribe measures to ensure adequate protection of
biological resources.

BIO-4

Applicator Training

District staff that handle and apply herbicides will be trained annually on proper herbicide handling
and use. Staff will be trained by a District or County staff with a pesticide applicator certificate
obtained from the State Department of Pesticide Regulation.

Training will include review of the BMPs included in the District’s Aquatic Pesticide Application Plan
(Appendix G), with particular focus on target and non-target plants, environmental impact avoidance
measures, and herbicide label requirements. The District will ensure that applicators are properly
trained in handling and use of herbicides, have a current Qualified Applicator Certificate (QAC), or
Qualified Applicator License (QAL). A QAC/QAL must complete 20 hours of continuing education
every 2 years to stay licensed, and therefore are up-to-date on the latest techniques for pest control.

BIO-5

Herbicide Application
Planning and Coordination

When a site is selected for application of herbicides, adjacent and downstream water users (farmers
and agencies with water rights diversions) will be notified to ensure their water supply is not
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to Special-Status Plant Species
and Sensitive Natural
Vegetation Communities

BMP Number BMP Title BMP Description
impacted during the aquatic herbicide treatment period. The District will post an annual work plan
on the District website.
BIO-6 Avoid and Minimize Impacts If there are known occurrences of special status plant species near the project site a qualified

botanist will identify special status plant species and sensitive natural vegetation communities and

clearly map or delineate them as needed in order to avoid and/or minimize disturbance, using the

following protocols:

1. A desktop audit of the CNDDB, vegetation maps, soils maps, and aerial photos to identify if
suitable habitats for special status plants and sensitive natural vegetation communities are
potentially located within or near work areas.

2. Surveys of areas identified as sensitive natural communities or suitable habitat for special status

plant species will be conducted by a qualified botanist prior to commencement of work.

3. Surveys will be conducted during the appropriate time of the year to adequately identify plants.
The qualified botanist will ensure avoidance and minimize impacts by implementing one or more

of the following, as appropriate, per the botanist’s recommendation:

a. Flagor otherwise delineate in the field the special status plant populations and/or

sensitive natural community to be protected;

b. Allow adequate buffers around plants or habitat; the location of the buffer zone
will be shown on the maintenance design drawings and marked in the field with

stakes and/or flagging in such a way that exclusion zones are visible to maintenance

personnel without excessive disturbance of the sensitive habitat or population
itself (e.g., from installation of fencing).

c. Time construction or other activities during dormant and/or non-critical life cycle

period;

d. Store removed sediment off site; and
Limit the operation of maintenance equipment to established roads whenever
possible.

5. No herbicides, terrestrial or aquatic, will be used in areas identified as potential habitat for
special status plants species or containing sensitive natural communities, until a qualified
botanist has surveyed the area and determined the locations of special status plant species
present. Per BMP BIO-3, approved herbicides may only be used once site-specific control
methods have been developed.

6. If special status plant species are present and maintenance cannot avoid impacts to the species,
then a qualified botanist will determine the ecologically appropriate minimization measures for
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Amphibian and Reptile

Species

BMP Number BMP Title BMP Description
the species. Minimization measures may include transplanting, seed collection, or both,
depending on the physiology of the species.
The District will not conduct maintenance activities that would result in the reduction of a plant
species range or compromise the viability of a local population.
BIO-7 Protection of Special-Status A District qualified biologist will conduct a desk audit of the CNDDB, vegetation maps, soils maps,

and aerial photos to determine whether suitable special-status amphibian or reptile habitat is
present in or adjacent to a maintenance activity.

If the District Biologist determines that a special-status amphibian or reptile could occur in the
activity area, a qualified biologist will conduct one daytime survey within a 7 day period
preceding the onset of maintenance activities.

If foothill yellow-legged frog (FYLF) has potential to occur in the activity area, a qualified biologist
will conduct at least three (3) additional surveys during FYLF breeding season (typically March 30
to June 15) using a survey methodology approved by CDFW prior to the start of maintenance
activities. All survey results will be submitted to CDFW prior to the start of maintenance
activities.

If no special status amphibian or reptile is found within the activity area during a pre-activity
survey, the work may proceed.

If a special-status amphibian or reptile, or the eggs or larvae of a special status amphibian or
reptile, is found within the activity area during a pre-activity survey or during project activities,
the qualified biologist shall notify the District’s program manager about the special-status
species and conduct the following work specific activities:

i. For minor maintenance activities and for vegetation removal activities that will take less
than 1 day, the qualified biologist shall conduct a special status species survey on the
morning of and prior to the scheduled work.

A. If no special status species is found, the work may proceed.

B. If FYLF or evidence of their presence is found, work shall stop and the District shall
obtain a CESA ITP from CDFW prior to conducting in-water maintenance activities.

C. If eggs or tadpoles of a special status species (with the exception of FYLF) are
found, a buffer will be established around the location of the eggs/tadpoles and
work may proceed outside of the buffer zone. Work within the buffer zone will be
rescheduled until the time that eggs have hatched and/or tadpoles have
metamorphosed.
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BMP Number

BMP Title

BMP Description

ii. For minor maintenance and vegetation removal activities that will take more than 1
day, the qualified biologist shall conduct a special-status species survey on each
morning of and prior to the scheduled work commencing.

A.

If an active western pond turtle nest is detected within the activity area, a 25 ft-
buffer zone around the nest will be established and maintained during the breeding
and nesting season (April 1 — August 31). The buffer zone will remain in place until
the young have left the nest, as determined by a qualified biologist.

If adults or juveniles of a special status species (with the exception of FYLF) are
found, one of the following three procedures will be implemented:

i. If, in the opinion of the qualified biologist, capture and removal of the
individual to a safe place outside of the work area is less likely to result in
adverse effects than leaving the individual in place and rescheduling the
work (e.g., if the species could potentially hide and be missed during a
follow-up survey), the individual will be captured and relocated by a
qualified biologist (with USFWS and/or CDFW approval, depending on the
listing status of the species in question), and work may proceed.

ii. If, in the opinion of the qualified biologist, the individual is likely to leave
the work area on its own, and work can be feasibly rescheduled, a buffer
will be established around the location of the individual(s) and work may
proceed outside of the buffer zone. No work will occur within the buffer
zone. Work within the buffer zone will be rescheduled.

iii. If, in the opinion of the qualified biologist, adverse effects to the individual
cannot be avoided by the previous two options, work will be halted and
alternative approaches such as suspending the project or modifying the
techniques used will be evaluated.

If eggs or tadpoles of a special status species (with the exception of FYLF) are
found, a buffer will be established around the location of the eggs/tadpole and
work may proceed outside of the buffer zone. Work within the buffer zone will be
rescheduled until the time that eggs have hatched and/or larvae have
metamorphosed.

If an active western pond turtle nest is detected within the activity area, a 25 ft-
buffer zone around the nest will be established and maintained during the breeding
and nesting season (April 1 — August 31). The buffer zone will remain in place until
the young have left the nest, as determined by a qualified biologist.

Stream Maintenance Manual for Napa County

January 2019

4-32



Chapter 4 — Impact Avoidance and Minimization

BMP Number

BMP Title

BMP Description

C. If adults or juveniles of a special status species (with the exception of FYLF) are
found, the individual will be captured and relocated by a qualified biologist (with
USFWS and/or CDFW approval, depending on the listing status of the species in
question), and work may proceed.

BIO-8

Protection of Bat Colonies

A District Wildlife Biologist will conduct a desk audit to determine whether suitable habitat
(appropriate roost trees or anthropogenic structures) is present for bat colonies within 100 feet
of the work site, staging areas, or access routes.

If potential bat colony habitat is determined to be present, within two weeks prior to the onset
of work activities a qualified biologist will conduct a survey to look for evidence of a bat use. If
evidence is observed, or if potential roost sites are present in areas where evidence of bat use
might not be detectable (such as a tree cavity), an evening survey and/or nocturnal acoustic
survey may be necessary to determine if the bat colony is active and to identify the specific
location of the bat colony.

If an active bat maternity colony is present then the qualified biologist will make the following
determinations:

a. The work can proceed without unduly disturbing the bat colony.
b. There is a need for a buffer zone to prevent disturbance to the bat colony, and

implementation of the buffer zone will reduce or eliminate the disturbance to an
acceptable level.

¢.  Work cannot proceed without unduly disturbing the bat colony; thus, the work will
be postponed until after July 31.
If a non-breeding bat hibernaculum is found in a tree or structure that must be removed or

physically disturbed, the qualified biologist will consult with CDFW prior to initiating any removal
or exclusion activities.

BIO-9

Protection of dusky-footed

woodrats

If a woodrat nest is identified in a work area, the District will attempt to preserve the nest and
maintain an intact dispersal corridor between the house and undisturbed riparian habitat.

If the woodrat nest cannot be avoided, a qualified biologist shall deconstruct the nest by hand
and relocate the nest materials to the nearest undisturbed suitable riparian habitat.
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This group of BMPs are intended to be implemented specifically during ground-disturbing activities, including bank stabilization, sediment
removal, and tree removal activities. Implementation of these BMPs will be coordinated by the Stream Maintenance Manager and directed by
qualified cultural resource specialists. The review is also directed to review the Cultural Sensitivity Maps included in Appendix A of the SMP

Manual.
BMP Number BMP Title BMP Description
CUL-1 Review Cultural Sensitivity During the early phases of the Annual Work Plan development, the District will review the Cultural
Maps Sensitivity Maps (Appendix E of the SMP Manual) for all locations where ground-disturbing activities are

proposed and would affect native soils beyond the as-built design of a channel or other flood control
facility. Based on the location of such projects, BMPs CUL -2 through CUL-4 shall be implemented as
follows:
=  High Sensitivity: BMP CUL-2 and CUL-3
=  Moderate Sensitivity: BMP CUL-2
= Low Sensitivity: BMPs CUL-2 through CUL- 4 not required
=  Unknown Sensitivity: BMP CUL-4
BMPs CUL-5 and CUL-6 are applicable to all ground-disturbing projects, no matter the sensitivity level of
the project location.

CUL-2 Field Inventory for High or The District will review the assessor’s parcel data maintained by the Napa County Department of

Moderately Sensitive Areas

Planning, Building, and Environmental Services to determine if there is information about previous
cultural resources studies or sites within a project area. If the County’s Department of Planning, Building,
and Environmental Services data indicate that a project area has not yet been surveyed for cultural
resources, the District will contact the California Historical Resources System/Northwest Information
Center (CHRIS/NWIC) to determine if any cultural resources studies have been conducted or if cultural
sites have been previously recorded within the road maintenance area. If the CHRIS/NWIC data indicate
that the project area has previously been surveyed and no cultural resources have been identified, the
District can go forward with the project with no additional studies. If the CHRIS/NWIC data indicate that
the project area has not been previously studied, or has been studied and cultural resources are present,
a cultural resources specialist will conduct a field inventory of the project area to determine the
presence/absence of surface cultural materials associated with either prehistoric or historic occupation.
The results, along with any mitigation and/or management recommendations, would be presented to the
District in an appropriate report format and include any necessary maps, figures, and correspondence
with interested parties. A summary table indicating appropriate management actions (e.g., monitoring
during construction, presence/absence testing for subsurface resources; data recovery, etc.) will be
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BMP Number

BMP Title

BMP Description

developed for each project site reviewed. The management actions will be implemented onsite to avoid
significant impacts to cultural resources.

CUL-3

Construction Monitoring for
Highly Sensitive Cultural
Areas

The District will retain a qualified archaeologist to be present onsite during any ground disturbing
activities within highly sensitive cultural areas (as indicated in the maps of Appendix E). If any cultural
resources are discovered during these or any other project activities, the measures developed under BMP
CUL-2 or as described for BMP CUL-6 will be implemented as appropriate.

CuL-4

Review of Projects with
Native Soil

A cultural resources specialist will conduct a review and evaluation of those sites that would involve
disturbance/excavation of soil to determine their potential for affecting significant cultural resources. The
evaluation of the potential to disturb cultural resources will be based on an initial review of archival
information provided by the CHRIS/NWIC in regard to the project area based on a 0.25-mile search radius.
It is recommended that this initial archival review be completed by a professional archaeologist who will
be able to view confidential site location data and literature to arrive at a preliminary sensitivity
determination. If necessary, a further archival record search and literature review (including a review of
the Sacred Lands Inventory of the Native American Heritage Commission); and a field inventory of the
project area may be conducted. The results along with any mitigation and/or management
recommendations would be presented as described above in BMP CUL-2.

CUL-5

Pre-Maintenance
Educational Training

At the beginning of each maintenance season and before conducting ground disturbing stream
maintenance activities, all personnel will participate in an educational training session conducted by a
qualified cultural resources specialist. This training will include instruction on how to identify historic and
prehistoric resources that may be encountered, and the appropriate protocol if any resources are
discovered during maintenance work.

CUL-6

Discovery of Cultural
Remains or Historic or
Paleontological Artifacts

Examples of cultural remains are: obsidian and chert flaked-stone tools (e.g., projectile points, knives,
scrapers) or significant areas of tool making debris; culturally darkened soil (“midden”) containing heat-
affected rocks, artifacts, or shellfish remains; and stone milling equipment (e.g., mortars, pestles,
handstones, or milling slabs); and battered stone tools, such as hammerstones and pitted stones. Historic-
period artifacts might include stone, concrete, or adobe footings and walls; filled wells or privies; and
deposits of metal, glass, and/or ceramic refuse. Paleontological artifacts include fossilized remains of
plant and animals.

Work in areas where remains or artifacts are found will be restricted or stopped until proper protocols
are met.
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BMP Number

BMP Title

BMP Description

1.

Work at the location of the find will halt immediately within 50 feet of the find. A “no work” zone
shall be established utilizing appropriate flagging to delineate the boundary of this zone, which shall
measure at least 50 feet in all directions from the find.

The District shall retain the services of a Consulting Archaeologist or Paleontologist, who shall visit
the discovery site as soon as practicable, and perform minor hand-excavation to describe the
archaeological or paleontological resources present and assess the amount of disturbance.

The Consulting Archaeologist shall provide to the District and the U.S. Army Corps of Engineers
(Corps), at a minimum, written and digital-photographic documentation of all observed materials,
utilizing the guidelines for evaluating archaeological resources for the California Register of Historic
Places (CRHP) and National Register of Historic Places (NRHP). Based on the assessment, the District
and Corps shall identify the CEQA and Section 106 cultural-resources compliance procedures to be
implemented.

If the find appears to not meet the CRHP or NRHP criteria of significance, and the Corps archaeologist
concurs with the Consulting Archaeologist’s conclusions, construction shall continue while monitored
by the Consulting Archaeologist. The authorized maintenance work shall resume at the discovery site
only after the District has retained a Consulting Archaeologist to monitor and the Stream
Maintenance Manager has received notification from the Corps to continue work.

If the find appears significant, avoidance of additional impacts is the preferred alternative. The
Consulting Archaeologist shall determine if adverse impacts to the resources can be avoided.

When avoidance is not practical (e.g., maintenance activities cannot be deferred or they must be
completed to satisfy the SMP objective), the District shall develop an Action Plan and submit it to the
Corps within 48 hours of Consulting Archaeologist’s evaluation of the discovery. The action Plan may
be submitted via e-mail to the Corps at: (holly.n.costa@ usace.army.mil). The Action Plan is
synonymous with a data-recovery plan. It shall be prepared in accordance with the current
professional standards and State guidelines for reporting the results of the work, and shall describe
the services of a Native American Consultant, if the resource is a Native American site, and a proposal
for curation of cultural materials recovered from a non-Native American grave context.

The recovery effort will be detailed in a report prepared by the archaeologist in accordance with
current archaeological standards. Any non-Native American grave artifacts will be placed with an
appropriate repository.

The Consulting Paleontologist will meet the Society for Vertebrate Paleontology’s criteria for a
“qualified professional paleontologist” (Society of Vertebrate Paleontology Conformable Impact
Mitigation Guidelines Committee 1995).
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BMP Number

BMP Title

BMP Description

9.

10.

11.

12.

13.

The paleontologist will follow the Society for Vertebrate Paleontology’s guidelines for treatment of
the artifact. Treatment may include preparation and recovery of fossil materials for an appropriate
museum or university collection, and may include preparation of a report describing the finds. The
District will be responsible for ensuring that paleontologist’s recommendations are implemented.

In the event of discovery of human remains (or the find consists of bones suspected to be human),
the field crew supervisor shall take immediate steps to secure and protect such remains from
vandalism during periods when work crews are absent.)

Immediately notify the Napa County Coroner and provide any information that identifies the remains
as Native American. If the remains are determined to be from a prehistoric Native American, or
determined to be a Native American from the ethnographic period, the Coroner shall contact the
Native American Heritage Commission (NAHC) within 24 hours of being notified of the remains. The
NAHC then designates and notifies within 24 hours a Most Likely Descendant (MLD). The MLD has48
hours to consult and provide recommendations for the treatment or disposition, with proper dignity,
of the human remains and grave goods.

Preservation in situ is the preferred option. Human remains shall be preserved in situ if continuation
of the maintenance work, as determined by the Consulting Archaeologist and MLD, will not cause
further damage to the remains. The remains and artifacts shall be documented and the find location
carefully backfilled (with protective geo-fabric if desirable) and recorded in District project files.
Human remains or cultural items exposed during maintenance that cannot be protected from further

damage shall be exhumed by the Consulting Archaeologist at the discretion of the MLD and reburied
with the concurrence of the MLD in a place mutually agreed upon by all parties.
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5.2

Chapter 5
Invasive Plant Management Activities

Overview

Riverine ecosystems are highly susceptible to invasion by non-native plant species because of
their dynamic hydrology and the efficient dispersal of propagules through channels. These rapidly
spreading plants can out-compete native plants and reduce habitat values (Bossard et al. 2000).
In addition, invasive plants can reduce channel capacity and increase hydraulic roughness, which
in turn leads to increased potential for flooding (Bossard et al. 2000). Some species can also
reduce bank stability due to their shallow root systems (Bossard et al. 2000). The practice of
controlling the population of invasive plants is known as invasive plant management.

This chapter addresses invasive plant management activities conducted as part of the SMP, as
well as management of Pierce’s disease host plants. Pierce’s disease is an infection caused by the
bacterium Xylella fastidiosa and is spread by insects known as sharpshooters. This disease affects
grape vines and has no known cure, and is of major concern to vineyards in the County. Chapters
that address other aspects of vegetation management include Chapter 6, Tree and Vegetation
Maintenance Activities; Chapter 7, Downed Tree Management; and Chapter 13, Mitigation
Program. Invasive plant management practices are adaptive and this manual will be revised
periodically to accurately reflect the District’'s approach and techniques. The District’s
management of invasive species is based on an adaptive strategy which allows for operational
procedures, maintenance activities, and treatment approaches to be updated as new BMPs are
developed to minimize potential impacts.

The following sections of this chapter describe more specific invasive plant maintenance activities
and provide information on individual invasive plant species, including:

Section 5.2 Maintenance Goals and Triggers

Section 5.3  Herbicide Application Program

Section 5.4 Invasive Species and Pierce’s Disease Host Plant Profiles

Maintenance Goals and Triggers

5.2.1 Maintenance Goals

The primary invasive plant management goals are to:

= ensure adequate flood conveyance capacity is provided,
= enhance instream and riparian ecologic conditions through:
= reducing and removing exotic and invasive species,

= encouraging the growth and presence of native vegetation, and
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®" managing emergent vegetation in the channel.
= enhance native riparian plant communities and canopy complexity

In most channels, meeting these goals requires balancing flood protection needs with habitat
protection or enhancement opportunities. Although it is possible to identify an “ideal” or “target”
vegetation configuration, it may not be possible to achieve this condition in all reaches of all
channels. As described in Chapter 3, Environmental Setting, a range of existing channel vegetation
conditions is observed in the program area. Additionally, Figure 13-1 in Chapter 13 illustrates the
wide range of riparian vegetation zones that potentially occur in District channels.

5.2.2 Maintenance Triggers

In general, invasive plant management is appropriate when any of the following conditions occur:

= |nvasive plant growth is significantly decreasing flood conveyance capacity, particularly
where infrastructure or adjacent properties are at risk.

= |nvasive non-native plants are reducing the success of native vegetation. Pierce’s disease
host plants are spreading in areas adjacent to vineyards.

As described in Chapter 4, Maintenance Principles 1 and 3; and also described in Chapter 14, the
District developed channel capacity objectives and invasive species target conditions for
individual reaches as a tool to help guide maintenance. These objectives identify when plant
growth has significantly reduced conveyance capacity such that maintenance is warranted.

Invasive plant treatment priorities are defined by the following three guidelines per the District’s
Aguatic Pesticide Application Plan [APAP], which is provided in Appendix G:

1. Assign highest priority to fastest growing and most disruptive infestations that affect the
most highly valued native habitat type(s) within the program area.

2. Consider the difficulties of control, giving higher priority to infestations most likely to be
able to be controlled with available technology and resources.

3. Consider species, which are not yet problematic, but could become problematic if they
spread throughout the District’s general maintenance area, for priority treatment. The
invasive species management program includes regularly monitoring the District’s
maintenance area for these species in order to quickly detect and eliminate them if they
ever do appear.
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5.3 Invasive Plant Management Program

The primary invasive exotic weeds managed in the program area are Arundo donax, tamarisk
(tamarix spp.), scarlet sesbania (Sesbania punicea), Perennial pepperweed (Lepidium latifolium),
and Himalayan blackberry (Rubus armeniacus [syn. Rubus discolor]). These species rapidly invade
stream channels, often growing aggressively to the exclusion of other riparian species. The rapid
and voluminous growth of these invasive plants can significantly reduce channel capacity.
Additionally, the District manages invasive species which are hosts for Pierce’s disease, such as
periwinkle (Vinca major) and grape (Vitis spp.), blackberry (Rubus armeniacus [syn. Rubus
discolor]), English ivy (Hedera heliz), cape ivy (Delairea odorata), Arundo donax, tree-of-heaven
(Alianthus altissima), Scotch broom (Cytisus scoparius). In general,
native plants are avoided, however on occasion it may be necessary
to mow large patches of mugwort (Artemisia douglasiana) prior to
replanting with more desirable native that are not Pierce’s Disease
hosts. Managing invasive vegetation is a continuous, routine, and
on-going activity of the SMP. Additionally, the District employs an
adaptive management strategy regarding invasive weeds, which is described in detail in
Appendix G. Table 5-1 summarizes invasive plant removal activities conducted by the District
between 2001 and 2015. Where measured, the length or volume of removal activities is also listed

Management of invasive species is an
important ongoing activity to control and

minimize environmental impacts from exotic
species and encourage the reestablishment
and ecological health of native plant species.

in the table.
Table 5-1. Invasive Plant Management Activities Conducted 2000-2015
Amount of Work (shown
as Linear Feet Removed*,
Creek or Project Site Invasive Species Removed Cubic Yards, or Acres)
Blossom Creek Arundo 90 If
Conn Creek Eucalyptus, Arundo, Blackberry, 3,000 If
Vinca
Dry Creek Arundo 150 If
Garnet Creek Arundo 40 If
Napa Creek Arundo 400 If
Napa River Arundo Approx. 40,000 If
Salvador Creek Blackberry, Vinca 4,000 If
Simmons Creek Arundo 60 If
Sulphur Creek Arundo, Tamarisk 200 If (Arundo), 300 If
(Tamarisk)
Summerbrooke Blackberry 1,000 If
Tulocay/Camille Creeks Blackberry, Fennel, Arundo, Acacia 5,000 If
Trees
Salvador Creek Blackberry 25 CY
Hopper Creek Blackberry 10 CY
Napa River (Oakville Cross Rd) Arundo 3ac
Milliken Creek Blackberry 10CY
Murphy Creek Blackberry 20 CY
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Amount of Work (shown
as Linear Feet Removed*,
Creek or Project Site Invasive Species Removed Cubic Yards, or Acres)
Napa River (Yountville Cross Rd) Arundo 2.5ac
Napa River (Pope St.) Arundo 2 ac
Yountville Collector Blackberry 6 CY
Camille Creek Blackberry 20 CY
Witwhether Creek Blackberry 16 CY
Napa Creek Blackberry, English lvy and Cape Ivy 20 CY
Redwood Creek Blackberry and Cape Ivy 16 CY
Napa River (Lincoln St.) Arundo and Blackberry 0.5ac
Lower Browns Valley Arundo 0.25 ac
Fagan Creek Blackberry 20 CY
Soscol Creek Blackberry 50 CY
York Creek Blackberry 24 CY
Sulphur Creek Tree of Heaven 15 CY
Wooden Valley Creek Blackberry 30 CY

5.3.1 Herbicide Application for Invasive Species Control

The safe use of herbicides is an important tool for vegetation management, especially to control
invasive and exotic plants. All herbicide applications conducted by the District occur in accordance
with label instructions, as well as federal, state, and local regulations. Herbicides may be applied
on the top of bank, along the banks of channels and may include targeted spraying and direct
application (using a brush on stumps of trees that have been recently cut).

Targeted spot spraying and hand painting of
cut stumps are the primary methods of
herbicide application. Wicking may also be
used as an application method. Foliar
spraying may be conducted to control growth
on larger plants such as large stands of
pampas grass and Arundo. When using a
foliar spray, the District will typically cut the
vegetation in the early summer and conduct
the foliar spray to regrowth in the early fall.
Herbicide application is conducted when the
climate is dry (between June 15 and
November 15), wind is not above 5-10 mph,
and no rain is forecast for the next 24 hours.
Glyphosate (trade name: Roundup® and
Rodeo®) is typically used for control of invasive and exotic plants. Imazapyr (trade names:
Arsenal®, Chopper®, and Stalker®) is infrequently used throughout the watershed. The District
uses glyphosate and imazapyr for both terrestrial and aquatic herbicide applications. Glyphosate

California Conservation Corps Vegetation
Maintenance Crew
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(such as Rodeo®) may be used along the top of stream banks and access roads in American Canyon
and along County road facilities; no herbicides are used to control submerged or emergent
vegetation. Herbicides are used on a site by site basis and only when necessary, such as when
hand and mechanical methods are unsuccessful. The District typically applies herbicide during 8
non-consecutive weeks between June and October. The District uses an average of 25 gallons of
herbicide (with active ingredient glyphosate) on an average of 30 acres in a given year. In
American Canyon, a maximum monthly average of 5-8 gallons of herbicide (with active ingredient
glyphosate) is used on over 3 to 5 acres annually. The District does not exceed the maximum
allowable application rate according to the label of herbicide product used. For example, the
maximum allowable application rate of Roundup Pro Concentrate is 2.125 gallons (8 pounds of
glyphosate acid) per 1 acre per year.

An APAP has been prepared for in-channel use of herbicide and is included as Appendix G. The
APAP outlines target invasive species, aquatic application procedures, monitoring protocols and
BMPs for herbicide application. Once an invasive plant management area is identified, actions
taken include prevention, mechanical removal, grazing, herbicide application or no action.
Monitoring protocols to determine the presence of any residual aquatic herbicides are provided
in Appendix G.

Arundo control is a major invasive plant management goal for the District. Eradication of this
species in the Napa River Watershed is possible, as it has not yet reached a high level of
infestation. The District has prepared an Arundo Restoration Plan which covers past and current
treatment approaches, as well as riparian enhancement and mitigation following Arundo
treatment (Napa County Flood Control & Water Conservation District 2015). This plan is provided
in Appendix H. The District’s Arundo management program is based on an adaptive management
strategy which allows for operational procedures, maintenance activities, and treatment
approaches to be updated as new BMPs are developed to minimize potential impacts. Arundo
management is covered under a CDFW permit for invasive species management. The following
three paragraphs are modified from the Arundo Restoration Plan.

The first step in the Arundo removal process is to cut the plant at the base in early summer using
a chainsaw or flail mower and then the biomass is chipped along the top of the bank. The District
then contracts with a licensed pesticide applicator to carry out the initial round of herbicide
treatment in late September through early October using Glyphosate (2-5%), a non-ionic
surfactant, and blue marker dye. Applicators only apply herbicide to the new growth and use a
targeted application procedure. Annual monitoring of each site is carried out for the following
two to three maintenance seasons, to determine if the infestation requires follow up herbicide
treatments.

Once the District determines that the infestation has been completely controlled, a riparian
enhancement strategy is developed. The riparian enhancement strategy includes identifying areas
that require erosion control BMP’s and/or are suitable revegetation sites. The first stage includes
spreading native grass and wildflower seed and/or the placement of woodchips or rice hay along
the bank. The second step is to identify suitable revegetation areas and determine if there is a
point of connection for irrigation or if an alternative watering system is required. In suitable
revegetation areas, the District will choose appropriate native plants from the riparian plant
palette (Table 13-2). Plant selection is based on site conditions. The objective is to create a multi-
layered riparian canopy that enhances the complexity and diversity of the riparian structure to
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improve channel shading and create a functional understory that can compete with other non-
natives. This process is further described in Chapter 13, Mitigation Program.

Once the Arundo has been successfully removed from a site and riparian enhancement efforts
have been carried out, the District will continue to monitor plant survivorship, irrigation systems,
and re-growth for five years. Ongoing maintenance of treatment sites is critical and may include
management of other non-natives, mulching to improve soil structure and water holding capacity,
and installation of additional plants to mimic the natural successional development of the riparian
structure.

5.4 Invasive Species and Pierce’s Disease Host Plant Profiles

In the paragraphs below, summary species profiles for the primary invasive, exotic, and Pierce’s
disease host plants managed by the District are presented along with stream management
considerations and approaches. Other invasive species, such as yellow star thistle, are also
managed by the District. Management approaches for control of other species are the same as
those described below.

Arundo donax, also known as giant reed or Arundo, is a
bamboo-like plant targeted by the District as a priority weed.
This species reproduces vegetatively and does not produce
viable seed. When established within stream channels and
floodplains, Arundo can quickly reduce conveyance capacity,
increase hydraulic roughness, and increase the flood risk. The
plant’s shallow roots encourage mobility in high flow events.
Dislodged Arundo pieces move downstream, often plugging b
culverts or creating debris blockages at bridge crossings. Upon  Arundo donax removal by California
settling, Arundo will rapidly colonize at its new downstream Conservation Corps team
location. In this manner, entire streams systems have been

invaded in a relatively short time period. The dense lower stalks and root masses of Arundo are
also effective at trapping fine sediment, whereby a positive feedback process occurs. Arundo
settles, traps fine sediment, the channel bed elevates, more Arundo colonizes, more sediment is
trapped, and so on. Arundo favors stream beds and banks in full sun conditions. Developing a
native riparian canopy that can shade the channel is a long-term strategy to reduce Arundo
presence.

/%

The District’s approach to managing Arundo is to target removal activities by sub-watershed,
beginning in upstream areas and eradicating Arundo colonies progressively downstream through
each sub-watershed. Because infestations are mostly located on private property, the District’s
program includes significant outreach to landowners to gain permission to conduct treatments
and follow-on revegetation activities. The District’s control methods are described in Section 5.3.
Annual monitoring is conducted, and follow-up herbicide application is conducted if needed.
Following Arundo control, a riparian enhancement strategy is developed and carried out, as
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described in Chapter 13, Mitigation Program.
Tamarrisk, like Arundo, is a highly invasive plant that
can rapidly reduce channel capacity, increase
channel roughness, and thereby increase the flood
risk. Currently, tamarisk is less common than Arundo
in the Napa River watershed. However, conditions
are favorable for Tamarisk presence to increase.
Tamarisk is also known to occur in channels
throughout American Canyon. To minimize the
spread of Tamarisk, each occurrence of the plant is
eradicated as found. In general, the eradication
methods are the same as described above for
Arundo including a standard herbicide mix of
glyphosate, a non-ionic surfactant, and ammonium sulfate. Future treatment techniques for
Tamarisk may vary as more effective treatment methods are developed. The District does not
currently manage Tamarisk outside of the Napa River Watershed, but future management in
other watersheds could occur under the CDFW permit for invasive species management.

Tamarisk removal

Pampas Grass (Cortaderia selloana) favors dunes, bluffs, coastal shrublands and marshes, inland
riparian areas, and disturbed areas. It was introduced as an ornamental plant and for erosion
control. Each plume produces up to 100,000 seeds that are widely dispersed by wind and
develop without fertilization. Pampas grass quickly colonizes bare ground, but establishment is
generally poor where the seedlings must compete with other grasses or sedges. This species is
found throughout channels in American Canyon.

Pampas grass is eradicated by either targeted spot spraying or hand painting of cut stumps. Foliar
spraying may be conducted to control growth on larger plants such as exotic trees or large stands
of pampas grass.

Scarlet sesbania, or red sesbania, is a popular
landscape plant that has recently been discovered
in riparian areas in the Napa Valley. Sesbania has
the potential to dominate native riparian
vegetation, a problem that has occurred in the
Central Valley. The District eradicates sesbania
whenever the plant is encountered. The
eradication methods for sesbania generally
o involve pulling individual plants by hand or with
g Lo RS S vaallielon weed wrenches but in cases of large infestations
Scarlet Sesbania cutting stalks and painting each stalk-stump by
hand with a 50% diluted concentration of
glyphosate is preferred.

Himalayan Blackberry is commonly found in reaches throughout the County with little to no
riparian canopy. This species generally grows from the bank slope, particularly near (or at) the
toe-of-slope and can grow into and across the channel bed quickly, often within a single season.
This species is a host for the bacterium that causes Pierce’s disease. Exotic blackberry vines are
generally removed by hand or mechanically removed using a bladed weed-eater, or an excavator
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or Bobcat® with a flail mower attachment. Blackberry stems (“canes”) are then raked together,
picked up, and removed from the site using a dump truck. If a mechanical technique is used such
as a flail mower or other chopping machine, efforts to remove all slash, sawdust, cuttings, etc. will
be taken to leave the site free of vegetative debris. Remaining cut canes will then be painted with
an herbicide (generally glyphosate) to control re-growth. The development of a canopy
encouraged by tree planting also helps to reduce the re-growth of blackberries.

Water primrose (Ludwigia peploides montevidensis) is
an invasive, exotic, aquatic weed which appears to be
spreading on the west coast as well as nationally. The
species occurs in tributaries to the Napa River,
including Salvador Creek. It is also known to occur in
City of American Canyon channels particularly at
downstream bridge supports where it can quickly grow
and fill up channels. Generally, winter streamflow rises
above the Ludwigia patches or flushes the plants
downstream. In most cases, Ludwigia patches are not i R AR
problematic in conveying flood flows. However, Ludwigia in Yountville Outfall
accumulated Ludwigia is known to collect at

downstream bridge piers where it can quickly grow, completely fill channels (as shown in the
photo), and create flow blockages. Ludwigia also provides some beneficial functions similar to the
native species (Ludwigia peploides peploides) including, bank toe stabilization, nutrient exchange
and uptake, and cover for young fish and amphibians. While these functions may not be enough
to support presence of Ludwigia in District flood control channels, it does provide sound reasoning
for leaving it in a channel if there is no other emergent cover, or where the degree of Ludwigia
present does not create a flow blockage.

Mechanical removal is the primary method to control Ludwigia and is generally conducted using
a long-reach excavator from maintenance roads adjacent to the project site channel. Where the
channel is too wide, the excavator may occasionally travel partially down the bank in areas that
will not impact existing native and riparian vegetation. The excavator will work from the mid-bank
position, thus reducing the need for multiple trips along the bank slope by smaller equipment.
The District anticipates the need to periodically manage Ludwigia between June 15" and October
31,

Debris generated from invasive plant management activities are either left on site to decay and
redistribute nutrients into the soil or, if plant and root clippings remain viable for regrowth, the
debris it taken to the local landfill for disposal.

Perennial pepperweed (Lepidium latifolium) is perennial noxious weed that typically grows in
moist and seasonally wet areas, and can tolerate saline and alkaline conditions. It can form dense
stands that exclude native vegetation. This species reproduces both vegetatively (by creeping
roots and root fragments) and by seed. Plants are multiple stemmed and grow stiffly erect masses
up to 5 feet in height. The leaves are lanceolate, bright green to gray green, and entire or toothed.
Basal leaves are stalked, up to 1-foot long and 3 inches wide and have serrate margins. Flowering
occurs from early summer to fall. The above-ground portions of the plant typically die back in late
fall and winter. This species is typically treated with a foliar spray such as Imazapyr in the spring
when new growth is exhibited.
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Periwinkle (Vinca major) is an herbaceous, invasive vine that also is a host for Pierce’s disease. It
is a low growing and rapidly spreading ground cover that can out-compete native plants. Unlikely
many invasive species, periwinkle is highly shade tolerant and can become established in areas
with heavily closed canopies. Periwinkle is easily removed using hand tools such as hoes and
shovels. When performing hand removal, it is important that all portions of the roots and shoots
be removed as periwinkle will actively root from these leftover stems. Chemical treatment options
are available such as foliar spraying with Rodeo®, but based on the shallow rooting nature of the
plant, hand removal is likely the best method unless large swaths of the plant have become
established.

Grape (Vitis spp.) vines from adjacent vineyards, and hybrids with native grape (Vitis californica),
have become established within several portions of the program area. Grapes are hosts for
Pierce’s disease. Additionally, these rapidly growing vines can climb vegetation and outcompete
them for light, slowly causing the decline and death of native canopy trees. Grape vines can
become quite woody and difficult to cut without power tools. In addition, their roots can grow
extremely deep and the plants regenerate rapidly when the growing shoots are cut. A
combination of mechanical and chemical control methods is an effective method for controlling
grape vines.

Tree of Heaven (Ailanthus altissima) is an invasive tree that spreads both by seed and by sprouts
and can form dense stands, particularly in riparian zones. This species forms many root suckers
when cut, which can complicate management efforts (Hunter 2000). Cutting the tree and
immediately applying full strength (41 percent) glyphosate to the stump is thought to be the most
effective method for killing the tree and eliminating root suckering (Hunter 2000). Seedlings may
be pulled up by hand, ensuring the root is removed.

English vy (Hedera helix) and Cape lvy (Delairea odorata) are invasive vines that are also hosts of
Pierce’s Disease. English ivy spreads by rhizomes and seed, while cape ivy reproduces only
vegetatively in California (Watershed Project and Cal-IPC 2004). These plants can form dense mats
which exclude native vegetation. Hand-removal of these species is appropriate. For cape ivy, all
fragments of the plant should be removed, as this plant can easily resprout from stem or root
fragments. For ivy that is growing into trees, the vine can be cut and the stump treated with
herbicide to prevent resprouting (Watershed Project and Cal-IPC 2004).

California Blackberry (Rubus ursinus) is a native vine that is a host for Pierce’s Disease. This plant
is less aggressive than Himalayan blackberry, but grows in similar conditions and can be treated
similarly. Where California Blackberry is removed, the District aims to revegetate the area with a
native plant species that is not a Pierce’s disease host.

Mugwort (Artemisia douglasiana) is a native herbaceous plant that is a common breeding host of
the bluegreen sharpshooter (the vector for Pierce’s disease), and can support Xylella fastidiosa.
This species can be removed manually or may be mowed, and the area replanted with native
species that are not Pierce’s disease hosts.

Mulefat (Baccharis salicifolia) is a native shrub that is a host plant for X. fastidiosa. This species
can be removed manually.
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Blue Elderberry (Sambucus nigra ssp. caerulea ) is a host for X. fastidiosa and is a breeding host
of bluegreen and glassywinged sharpshooters. This species is not actively removed from riparian
areas, but it generally should not be planted in sites adjacent to vineyards.

5.5 Napa River/Napa Creek Flood Protection Project Invasive Plant
Management

The Flood Control Project area covers a 6.7-mile reach of the Napa River from Trancas Street in
the city of Napa to State Route 29 (upstream to downstream, respectively), including an area
solely for the purposes of habitat restoration known as the South Wetland Opportunity Area
(SWOA) or Flowage Easement Area, and encompasses over 1,400 acres of land (see Figure 1-7).
The SWOA consists of intertidal marshes and sloughs, open mudflats, seasonal wetlands, and
alluvial flood plains. Pursuant to the Project’s USFWS Biological Opinion, the District is responsible
for controlling invasive plants within the SWOA. The District has developed an Invasive Plant
Control Plan for the Flood Protection Project which includes a schedule for annual spring
identification and mapping surveys, prioritization of treatment areas by species, and control
options, which is consistent with inventory and control methods outlined by the California
Invasive Plant Council. A typical invasive plant treatment area would be within the higher zones
of the intertidal marsh. Target species are mapped within this zone and maintenance actions are
prioritized based on the severity of invasive plant infestation. Invasive plant species prevalent in
the Flood Protection Project area and SWOA include perennial pepperweed, yellow star-thistle,
fennel and giant reed.

Managing perennial pepperweed is a high priority, particularly in wetland and brackish marsh
areas within the Flood Protection Project area. Perennial pepperweed is scattered throughout
seasonal wetland and wrack lines of brackish marsh areas within the Flood Control Project area
and may interfere with primary habitat management and restoration goals.

In general, itis assumed that populations are established and spreading, and complete eradication
is impossible. However, it is possible to control its spread with annual herbicide treatment, re-
vegetation, and monitoring.

Other priority invasive plant species that are managed throughout the Napa Flood Protection
Project area include giant reed, purple loosestrife (Lythrum salicaria), tree of heaven, smooth
cordgrass (Spartina alterniflora), and fennel (Foeniculum vulgare) (USACE 2016). Growth of these
species are controlled such that individual patches of these species are no larger than 100 square
feet, and the total cover of these species is less than 1-percent throughout the Project area and
the SWOA (USACE, April 2018).
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Chapter 6
TREE AND VEGETATION MAINTENANCE ACTIVITIES

Overview

Tree and vegetation maintenance refers to the selective trimming, thinning, and removal of trees
and vegetation that increase the flood risk or are a flood hazard. The District’s routine tree and
vegetation maintenance activities include trimming, thinning, or removing trees and vegetation
debris that cause flow blockages, direct flows erosively into streambanks or facilities, or
significantly increase hydraulic roughness and thereby reduce channel conveyance capacity. The
District conducts vegetation maintenance activities within District managed and owned
easements and channels in addition to several project features of the Napa River/Napa Creek
Flood Protection Project (Flood Protection Project) and within American Canyon's channels
respectively, on an as-needed basis. Maintenance activities also include planting trees, shrubs,
and grasses in District maintained channels. See Chapter 9, Sediment and Debris Removal
Activities, for discussion about sediment and vegetation removal activities conducted at detention
basins. See Chapter 13, Mitigation Program, for a discussion of revegetation activities. This
chapter describes the District’s techniques and procedures for tree and vegetation maintenance.
Chapter 7, Downed Tree Management, describes maintenance activities specifically related to
downed trees within stream channels.

The types of tree maintenance activities are relatively consistent from year to year, though the
work locations change. Years that experience high flows, flooding or strong winds may require
additional work to clear downed trees or vegetation debris (see maintenance discussion in
Chapter 7). Conversely, tree maintenance needs following dry or drought years are generally
reduced. Some channels may require annual tree maintenance while others do not. This largely
depends on the type of trees in and adjacent to the channel. For example, channels characterized
by early seral cattails or young willows may need annual pruning while channels with a later seral
mature riparian canopy (especially on the upper bank) generally require less branch thinning and
tree removal to maintain flow capacity.

Tree maintenance techniques include hand removal using hand-held tools and equipment,
mechanical removal using heavier equipment, and herbicide application. The District uses hand-
held tools to prune trees and vegetation to maintain flow capacity. Impacts to channel banks and
stream beds can be minimized through the use of larger equipment staged along the top of bank,
versus inside the channel; or brought inside channel through a defined access route to facilitate
the removal of larger vegetative materials. The use of larger equipment for tree removal includes
using track mowers, winches, rubber-tracked skid steer equipped with a flail mower, or an
excavator staged along the top of bank or a crane staged outside the riparian area. Additionally,
arboricultural tree rigging methods are often utilized to minimize disturbances to surrounding
vegetation and streambanks. The tree rigging techniques are customized according to project
needs and can be combined with the use of the equipment described above.

Tree maintenance activities vary depending on the type of stream channel or facility involved.
While the methods described in this Manual are the common practices of the District,
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maintenance techniques may shift over time and by location depending on site constraints and
new techniques. As discussed in Chapter 1 and again in Chapter 14, Program Management,
maintenance practices are adaptive and this Manual will be revised periodically to accurately
reflect the District’s most current maintenance approach and techniques.

The following sections of this chapter describe more specific tree and vegetation maintenance
activities, including:

Section 6.2 Maintenance Goals and Triggers

Section 6.3  Tree Pruning and Management

Section 6.4 Tree Removal and Relocation

Section 6.5 Vegetation Management

6.2 Maintenance Goals and Triggers
6.2.1 Maintenance Goals
The primary tree and vegetation maintenance goals are to:
= ensure that adequate flood conveyance capacity is provided,
=  minimize flow obstructions,
* maintain stable streambank conditions, and where possible
= enhance instream ecologic conditions through:
= encouraging the growth and presence of native vegetation,
= developing a mature and complex riparian canopy of native species,
®= managing and enhancing bank vegetation to improve streambank stability,
® managing emergent vegetation in the channel, and
= preserving large woody material along channel edges.
In most channels, meeting these goals requires balancing flood protection needs with habitat
protection or enhancement opportunities. Although it is possible to identify an “ideal” or “target”
vegetation configuration, it may not be possible to achieve this condition in all reaches of all
channels at all times. As described in Chapter 3, Environmental Setting, a range of existing channel
vegetation conditions is observed in the program area. Additionally, Figure 13-1 in Chapter 13
illustrates the wide range of riparian vegetation zones that potentially occur in SMP channels. The
overall goal is to move the existing channel condition towards the target condition over time.
6.2.2 Maintenance Triggers
In general, tree and vegetation maintenance is appropriate when any of the following conditions
occur:
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= Tree and vegetation growth is significantly decreasing flood conveyance capacity,
particularly where infrastructure or adjacent properties are at risk.

= Tree and vegetation growth is creating a significant flow obstruction or is directing (or
diverting) flows erosively into a streambank or other facility.

= Tree and vegetation growth obstructs access to channels and facilities or threatens
District facilities or neighboring property.

* |nvasive nonnative trees and/or plants are reducing the success of native vegetation,

= Tree damage from wildlife (beavers) or flood debris has compromised the stability of the
tree and is causing a potential hazard,

= Tree and vegetation maintenance offers good opportunities to improve habitat value for
fish and wildlife.

As described in Chapter 4, Maintenance Principles 1 and 3, and described in Chapter 14, the
District has developed channel capacity objectives and vegetation target conditions for individual
reaches (Appendix F). The District has identified roughness objectives for District owned flood
control easements, when tree and vegetation growth has significantly reduced conveyance
capacity and is exceeding the tolerance for loss of freeboard and maintenance is warranted.

The decision to remove, thin, prune, or preserve individual trees will be made in the field by
District field staff familiar with Napa County and regional vegetation and riparian ecology.
Consideration for individual tree removal or thinning will be based on several factors including:

= What is the degree of blockage across the channel and where is the tree located in the
channel? Are there better trees to preserve? Are there any natives nearby that could
replace the function of the tree in question in the next year?

=  What s the type and age of the tree? Are there a lot of these trees already in the channel
reach? Are there better trees to preserve?

= |Isthe tree (or trees) posing a flood hazard or public safety concern?

= Cantheindividual tree be pruned or thinned (before consideration of removal) to provide
the necessary conveyance capacity?

= Does the tree under consideration provide shade or other habitat benefits?

= Does the tree under question provide longer-term canopy development or riparian
corridor benefits?

The rationale to either thin, prune, or remove trees will be based on addressing these questions
above. Answering these questions requires the oversight and guidance of a stream manager that
is familiar with the Program Area’s vegetation and knowledgeable of channel botanical
conditions.
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6.3 Tree Pruning and Management

6.3.1 Considerations and Rationale for Pruning
The District seeks to develop and preserve healthy native riparian vegetation along stream
courses to the degree allowable considering potential flooding and erosion threats. The District is
promoting the development of mature complex riparian corridors which function to intercept rain
water buffering peak flows and stabilizing streambanks. Prior to any tree management activities,
several issues are considered to minimize potential effects and to improve maintenance results.
The rationale to either thin, prune, or remove trees is based on addressing the maintenance
trigger questions presented in Section 6.2 above. Answering these questions requires the
oversight and guidance of a biologist or arborist that is familiar with the vegetation in the area
and is knowledgeable of channel botanical conditions. The degree or standard of pruning will be
targeted to support channel capacity and vegetation objectives. The District has refined tree
maintenance methods to ensure that disturbances to surrounding vegetation and streambanks
are minimized. The goal is to maintain channel roughness objectives, while enhancing the
diversity and complexity of the native riparian vegetation communities.

See Chapter 7 for a discussion of management of downed trees.

6.3.2 Managing Trees for Their Channel Function

In general, all types of trees (native or non-native) are managed according to their location and

role in the channel. The following paragraphs describe maintenance priorities for specific zones

in the channel cross section.

1) Upper Bank Zone: in general, native trees located on the upper banks are retained unless
they are a fall or safety hazard, have already fallen, are creating erosional or flow deflecting
problems, or present a channel access issue. Depending on the level of invasiveness of a
particular species, select non-native trees may be managed on a case by case basis in the
upper bank zone, depending upon the health of the tree, its contribution to the riparian
corridor, and what else is growing nearby (based on the approach described in Chapter 4).

2) Mid Bank Zone: in general, native trees and e g
shrubs located on the side banks in the mid
bank zone are retained unless they are
causing significant debris accumulation, . #
cau.smg bank er95|on or scour thro.ugh tree
falling or deflecting flows, presenting a fall g ‘
hazard, or are limiting access. Often
naturally recruited native shrubs are Lower bank zone
retained in this zone but are not actively (&%
planted. Similar to the upper bank zone, in
the mid bank zone, moderately acceptable
non-native species are managed on a case e

. . Photo depicting mid bank, lower bank,
by case basis, based on an evaluation of the .
. . . and instream zones.
health of the tree, its contribution to the
riparian corridor, and what else is growing nearby (based on the approach described in
Chapter 4).
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3) Lower Bank Zone (toe of bank): in general, native and moderately acceptable non-native
trees located at the toe and on the side bank are retained unless the following conditions
occur:

= the tree is growing excessively horizontal, blocking flows, and cannot be pruned or
trained into a more upright posture to convey flows;

= the tree is trapping significant debris or sediment (defined as a deposit greater than
2 ft deep or covering more than 100 sq ft of the lower bank or instream channel
zone);

= the tree is directing or diverting flows to cause bank erosion or scour; or
= the tree is presenting a considerable public safety or fall hazard.

4) Instream Zone: trees are targeted for thinning and removal when:

= an aggressive stand of willow is developing and significantly constricting channel
capacity (based on the vegetation assessment described in Chapter 3);

= theinstream tree is demonstrated to catch significant debris; or
= the instream tree is causing excessive bank scour.

Exceptions to this thinning and removal approach for the instream zone include:

= when instream trees cause no evidence of bank scour and minimal debris
accumulation.

= when single trunk trees or readily prunable trees occur, such as willows, alder,
Fremont cottonwood, and Oregon ash. These species are generally retained in the
channel, especially if they provide significant shade or promote instream habitat
that is not destabilizing the tree itself or the bank zone.

= when the channel has enough capacity to allow trees well-spaced and upright to
establish and mature in the channel.

Across these channel zones, mature, healthy, native trees are generally only removed if channel
capacity is significantly limited or if the tree is causing erosion or creating unacceptably high
hydraulic roughness in the channel and the situation cannot be rectified though limbing or
pruning. The rationale for removing a native tree is based on the pre-maintenance survey and the
presence of the triggering conditions described in Chapter 4.

6.3.3 Tree Pruning Methods

Maintenance activities related to tree pruning focus on selectively thinning brush and multi-
trunked trees. The preferred maintenance approach is to prune lower limbs up to the top of the
channel banks, if possible. Multi-stemmed trees are pruned down to fewer trunks and lower limbs
are removed up to the top of the channel banks, if possible. The goal of this maintenance
approach is to develop a native canopy over the channel but not to increase channel roughness
such that the flood hazard is increased. This pruning technique helps alleviate flood hazards while
maintaining a healthy portion of the tree canopy.

In the top-of-bank area outside the stream channel (including the access road and adjacent above
channel area), healthy mature native trees are trimmed if a limb is blocking the access road,
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hanging over a fence into a private yard, appears unbalanced or broken, or to maintain
appropriate spacing for access (targeted ideal spacing). Enough space will be maintained along
the access road to allow maintenance and emergency vehicles.

Tree pruning considers the structure of local riparian canopy and tree growth characteristics. For
example, if the active channel is fully shaded by early seral arroyo willow, the complete removal
of which would expose the channel to direct sunlight, pruning and thinning techniques, such as
allowing a narrow strip of vegetation to persist on the sides of the banks to shade the channel,
will be used. This process is repeated for each tree assessed for removal. Vegetation removal may
be phased to reduce potential impacts of reducing channel shade. The reach will also be identified
for planting of more desirable trees the following planting season.

Pruning on the bank side slopes usually requires careful hand clearing using chainsaws, pole saws,
pruners, and loppers. Hand clearing may also be used at the top-of-bank to remove hazard trees
(e.g., snags, dying or dead trees, broken branches) from areas with high public use or that are
adjacent to residences or other structures. Tree pruning methods may include placing a pulley
and load line in the top of an adjacent tree to allow for the pruned limbs to be slowly brought
down, which helps to minimize disturbances to surrounding trees and understory vegetation.
Larger equipment such as sky tracks are sometimes utilized to assist with the removal of larger
sections of trees; this method allows crews to lift large sections or limbs off the bank with little
disturbance to streambanks. The use of larger equipment and tree rigging methods helps
minimize impacts to streambanks and surrounding vegetation.

6.3.4 Willow Pruning and Removal

Willows are perhaps the most common channel vegetation type throughout the program area.
Willows generally grow from the lower bank slope (near or at the toe-of-slope) and can grow into
and across the channel bed quickly, often within a single season. Arroyo and sandbar willows are
the most prominent vegetation maintenance issue due to their rapid growth (over 1.5 inches in
diameter per year) and the bushy structure of the plant which is
effective at slowing flows and trapping debris. White alder, big leaf
maple, Oregon ash, red and Pacific willow species are better suited
to flood control channels because they generally form a single
main trunk that can be limbed up and pruned so as not to
extensively block the channel cross section. The rapid growth,
multi-stemmed base, and bushy nature of arroyo and sand bar
willows generally prevent this type of management approach,
though in some cases (especially where arroyo willow is the
dominant tree along a stretch of channel), these trees are being
managed toward a more upright stature. In general, arroyo willow
pruning to form an upright tree requires considerably more
management effort since the form of the tree is not naturally
upright and the attempt is working against the central tendency of the tree. Species like red,
yellow, and Pacific willow are retained where they do not present issues for flows or roughness,
or where possible, are transplanted when feasible.

Salvador Creek before willow
pruning
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The District generally conducts willow removal from June 15th to October 31st. Arroyo willows
are removed wherever they are significantly impeding flows and reducing the channel conveyance
capacity. If arroyo willows are not removed (in cases where the canopy is needed and channel
integrity is not at risk), they are pruned to minimize their ability to catch debris and impede the
flow of water. Red and yellow willows are generally retained but pruned to reduce the number of
branches and trunks below the top of the channel banks.

Willow removal generally requires hand clearing using chainsaws,
pole saws, pruners, and loppers. Willow stumps may be hand
treated with an herbicide such as glyphosate to prevent future
growth. Cut vegetation must then be removed from the channel.
This is achieved using a variety of methods including hand removal
(passing branches up the slope), attaching a line to the cut limbs
and pulling them up the slope with the aid of an excavator arm,
using an excavator reaching into the channel from top-of-bank, by
angled pulls using a line, or using a winch on a truck or tractor.

In cases where arroyo willow root wads protrude from the channel Salvador Creek after willow
bottom after limbs have been pruned, these are generally left in pruning
place but depending on the channel size and geometry, the root

wad may require removal to reduce roughness on the channel bed. See Chapter 7 for further
details on large woody debris management.

Tree debris from pruning and removal activities is either chipped and left onsite for landowners
to use as mulching material, or chipped and hauled to the Napa Recycling and Waste Service
Center for re-use and resale in their composting program.

Tree Removal and Relocation

Mature, healthy, native and non-native trees may be removed if channel capacity is significantly
limited, the tree is causing a significant streambank erosion issue, or if the tree is creating
unacceptably high hydraulic roughness in the channel and the situation cannot be rectified
through limbing or pruning. The rationale for removing a mature tree is based on the pre-
maintenance survey and the presence of the triggering conditions described above. The location
of the channel and the channel type will also influence any decisions regarding tree removal, with
a much higher sensitivity and reluctance to remove trees in non-engineered channel locations in
non-urban areas.

In addition, as part of the District’s inspection of Flood Protection Project features, new tree
growth on dikes and levees will be monitored. Trees, including their roots, will be removed from
the dike and levee sideslopes (landside toe and 15 feet from the waterside toe). After removal,
the voids will be filled by placing levee fill material in 6-inch lifts and compacting.

Sick or dying mature trees may be removed if they reduce channel capacity, increase roughness,
are prone to falling, or present a potential safety hazard to recreational users (where publicly
accessible) or adjacent structures. On-site, District stream managers will evaluate tree health,
channel capacity, and potential hazard conditions and decide upon the proper course of tree
thinning, pruning, or removal. A tree is considered a hazard if in the professional judgment of
District stream managers (based on previous experience) the tree has a high likelihood to fall
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within the coming year (due to storm, high wind, natural decay, or other causes) and the falling
of that tree would pose a direct hazard to people, roads, infrastructure, or other facilities.

Tree snags will be left in place to provide habitat for birds and small mammals if the snags do not
otherwise pose a flood or safety hazard. Sick, dying, or dead trees and snags may also be pruned
to reduce the flood and/or safety hazard while also providing habitat. Dead or dying trees, or
other trees that pose a risk of falling, that do not pose a threat to people, roads, infrastructure,
or other facilities will be evaluated for their preservation on-site. This topic of downed tree
management is the subject of Chapter 7.

Tree removal techniques use hand-held tools and occasional use of heavier mechanical
equipment. Removed trees are chipped for mulch and either left onsite or taken to the Napa
Recycling and Waste Service Center for composting. As described above in Chapter 4, if a standing
tree must be removed due to the presence of hazard conditions during the March 1 to August 15
period, then a nesting bird survey would be conducted by a qualified biologist according to
standard BMP protocols to avoid any potential impact to nesting birds. Results of any nesting bird
survey would be included in the annual summary maintenance report.

6.4.1 Tree Relocation Opportunities

Native trees selected for removal will be evaluated for potential relocation to other channel sites.
Desirable trees for relocation will typically have a single trunk, straight vertical orientation, and
good long-term potential to provide riparian canopy. Target species for relocation include alders,
red willow, or Pacific willow. The relocation site will be evaluated for channel roughness, existing
flow conveyance, and erosion/sedimentation conditions to ensure that the introduced tree will
not cause any increased flood threat. The tree removal process will preserve the tree’s root
structure, include pruning to compensate for root damage, and provide immediate planting and
irrigation at the new site. The vacated tree site will be treated like a bank stabilization project,
using bioengineered techniques (described in Chapter 7) to back fill and stabilize the excavated
root zone. Some trees, like large red or Pacific willows can be cut into large sprigs and planted at
other toe-of-bank or mid-bank sites using an auger. Spring planting can reduce the need for full-
scale tree removal and replanting. Non-native trees will not be considered for relocation;
however, upon their removal the excavated root zone will also be treated and repaired. Also see
discussion of downed tree management in Chapter 7.

Cattail Management

Cattails are commonly (but not necessarily) found in
reaches with little to no riparian canopy. Cattails generally
establish in low-gradient channels in areas of slow-
moving or stagnant flow. Finer sediments naturally settle
out in these locations, but further sedimentation is
encouraged by cattails which trap sediment and further
reduce flow velocities. Cattails are often the climax
community (the final stage in ecological succession)
developed in channels in need of sediment removal. In
the photo (right), cattails have established within a
portion of the channel bed. When this growth expires at

Cattails
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the end of the dry season, dead plant matter can settle and redirect flows to the opposite side of
the channel, which can lead to bank erosion if not managed.

Cattails are generally removed using bladed weed-eaters. In areas where mature trees do not
prohibit access, heavy equipment, such as an excavator with a flail mower extension positioned
at top-of-bank, may be used. This approach to cattail management is a shorter-term solution as
cattails readily grow back. Cattail removal may also be combined with sediment removal. In such
cases, the channel is cleared of both sediment and cattails using methods described in Chapter 9
in order to restore channel capacity. This approach includes removal of cattail roots along with
the sediment and can successfully reduce cattail re-growth for several years. Over the long-term,
cattail growth is further discouraged by the development of a canopy over the channel and
strategic planting of cattail competitors. The District anticipates the need to periodically manage
cattails between June 15" and October 31°.

Other Vegetation Management Activities Associated with the
Napa River / Napa Creek Flood Protection Project

Within the Flood Protection Project area, the District is responsible for inspecting and maintaining
vegetation that establishes on project features including the marsh and floodplain terrace, Napa
Creek, Flowage Easement Area, inlet and outlet of the dry bypass, and biotechnical bank
stabilization areas (Figure 1-7). The following paragraphs summarize vegetation maintenance
activities that occur at these features. Additional information can be found in the Operations,
Maintenance, Repair, Replacement and Rehabilitation Manual for the Napa River / Napa Creek
Flood Protection Project (USACE, April 2018), which is incorporated by reference.

6.6.1 Marsh and Floodplain Terrace

Vegetation on the floodplain terrace is closely monitored to ensure that flow conveyance is not
significantly reduced. This feature should be restricted to native grasses/shrubs (i.e., coyote
brush) with occasional trees, although native shrubs and trees should not establish on the slope
of the interface of the marsh plain terrace and the floodplain terrace at a distance of 30 feet
perpendicular inland. Other vegetation maintenance activities that occur within this area include
thinning of non-native plants and mowing along an access road that runs the length of the
floodplain terrace to provide a buffer between areas supporting pickleweed.

Within the marshplain terrace, vegetation conditions are monitored and compared to design
vegetated conditions after storm events that bring the river stage elevation to 12 feet NAVD 88
or greater and once per year in March. The need for additional plantings are determined based
on these monitoring efforts. If planting goals established by the Napa Flood Protection Project are
not being met, the District will investigate the cause of plant mortality and develop measures to
re-establish vegetation in affected areas. Typically, new plants are installed between April and
July. In addition, the District is responsible for monitoring and removing any vegetation that
impedes design flood conveyance.

6.6.2 Flowage Easement Area

The Flowage Easement Area (Figure 1-7) is frequently flooded during large storm events; thus
monitoring vegetation growth is important in this area. The District is responsible for monitoring
woody vegetation growth along with bank erosion and unauthorized planting of row crops. Where
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vegetation impedes flow and/or obscures inspection and routine maintenance, non-native
vegetation and debris should be removed.

6.6.3 Napa Creek Revegetation

The District is responsible for maintaining vegetation at project features along Napa Creek.
Vegetation is monitored to ensure the health of plantings including willows growing in the
vegetated reinforced soil slopes (as shown in Figure 1-7), willows and alders adjacent to the
channel, and upland trees and shrubs. Willows are inspected to ensure that they are actively
growing and irrigation should be inspected to ensure it is in working order.

The District is responsible for monitoring Napa Creek revegetation areas at least twice per year
by staff with an understanding of biotechnical applications.

6.6.4 Dry Bypass Inlet-Outlet Inspection and Volunteer Growth

The Napa Dry Bypass consists of a 1,300-foot-long channel about 200 and 300 feet wide that
crosses below 1% Street, Soscol Avenue, and Napa Valley Wine Train Dry Bypass Bridge. The bypass
includes various types of vegetation and turf reinforced matting to secure the channel lining and
prevent scour. The inlet and outlet of the bypass are lined with rock for erosion protection and
layered with coir matting and plantings. Vegetation present in the inlet and outlet depressions
are inspected on a bi-annual basis to ensure soil is held in place.

6.6.5 Biotechnical Bank Stabilization

As shown in Figure 1-7, the Napa Dry Bypass channel is comprised of plantings for bank
stabilization including high performance turf reinforcement matting (HPTRM) material. This
material is intended to remain in close contact with the underlying soil surface and if contact is
lost, is susceptible to erosion during heavy rainfall events. All slopes, channels and banks
containing HPTRM should be monitored after storm events and vegetation should be repaired
consistent with the original design.

6.6.6 Vegetated Reinforced Soil Slopes

Five-layer and two-layer vegetated reinforced soil slopes are installed on Napa Creek banks to
prevent erosion and promote vegetation. Vegetated reinforced soil slope treatments include
horizontal brush layers planted between lifts and vertical willow poles planted on top of lifts to
provide cover and structure. These structures are inspected by District staff following the first few
flood events in a given year or at least twice per year. Cut branches and rooted plants are
examined for survival and growth and absence of disease, and other animal/human damage.
Damaged vegetation should be repaired prior to the next rainy season.
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Chapter 7
DOWNED TREE MANAGEMENT

7.1 Overview

Large trees varying in length from 20 to 100 feet tall and two to three feet in diameter fall into
and across District-maintained channels every year. This natural process promotes recruitment of
woody debris in channels and enhances instream habitat by providing channel shading, flow
eddies, scour pools, refugia for aquatic species, and encouraging growth of streamside vegetation.
However, downed trees and branches can also potentially increase the flood risk and raise flow
elevations. Downed trees may collect debris, block flows, or redirect flows erosively towards a
streambank. When these processes elevate the flood risk, increase erosion, or occur near a facility
such as a stream crossing or culvert, the downed tree may require management activities
including tree removal, pruning, stabilization, or repositioning. The District considers downed
trees (and their woody debris) a highly valuable ecologic resource to stream channels. The District
manages downed trees and woody debris for flood control and habitat benefits. Downed trees
within the County Roads Division’s maintenance easement are
handled by the District as well. Downed tree management also
opportunities if properly managed occurs on an as-needed basis as part of ongoing maintenance of the
and left in place. Napa River / Napa Creek Flood Protection Project.

Downed trees can provide
valuable refuge and habitat

Downed tree management is one of the District’s most frequent stream maintenance activities.
The District also seeks to apply a restorative maintenance approach to downed tree management
activities to create and enhance instream woody debris structures throughout the county. These
habitat enhancement activities are discussed further in Chapter 13 Mitigation Program. The
District views downed trees as potential micro habitat restoration projects as downed trees offer
an opportunity to enhance instream physical process that can help to capture sediment and
reverse channel incision processes over time. Table 7-1 summarizes the total number of downed
tree projects conducted by the District between 2012 and 2016.

Table 7-1. Downed Tree Projects Completed from 2012 to 2017

Stream Maintenance Year Total Downed Tree Projects
2012 9
2013 8
2014 10
2015 13
2016 16
2017 11

While this chapter, Downed Tree Management, and the subject of Chapter 6, Vegetation and Tree
Maintenance Activities, are related and could have been combined; the District prefers to address
downed tree management as its own focused chapter in this Manual because of its importance.
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The District conducts the majority of downed tree maintenance using hand tools and equipment.
However, on occasion heavy equipment including backhoes, rubber-tracked excavators, or cranes
may be used to relocate or remove trees within the channel. Additionally, tree rigging techniques
are employed to facilitate the re-orienting of downed trees or removal of sections from the
channel. Downed tree management is generally conducted during the dry season, but can occur
year-round, as needed to prevent flooding or erosion.

Downed tree management activities vary depending on the type of stream channel or facility
involved. While the methods described here are the common practices of the District,
maintenance techniques may shift over time and by location depending on site constraints and
new techniques. As discussed in Chapter 1 and again in Chapter 14, maintenance practices are
adaptive and this manual will be revised periodically to accurately reflect the District’s most
current maintenance approach and techniques.

The following sections describe more specific downed tree management planning and activities,
including:

Section 7.2 Downed Tree Maintenance Goals and Triggers
Section 7.3 Downed Tree Monitoring

Section 7.4 Downed Tree Preservation

Section 7.5 Downed Tree Repositioning

Section 7.6 Downed Tree Removal

7.2 Downed Tree Management Goals and Triggers

7.2.1 Management Goals

The primary downed tree management goals are similar to those for tree maintenance (presented
in Chapter 6). However, downed tree management goals emphasize maintenance of instream
habitat in addition to channel capacity, including to:

= ensure that adequate flood conveyance capacity is provided;

= minimize flow obstructions;

= maintain stable streambank conditions, and where possible;

= enhance instream ecologic conditions through:
= providing instream habitat for aquatic species,
= creating varied geomorphic and hydraulic conditions in flood control channels, and
= encouraging the growth and presence of native vegetation.

In most channels, meeting these goals requires balancing flood protection needs and habitat
enhancement opportunities.
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Downed tree and woody debris recruitment efforts conducted by the District in Napa County align
with other regional stream management goals, including the Guidelines for County Road
Maintenance Practices that Protect Aquatic Habitat and Salmon Fisheries (Napa County 2014)
which was developed from the Guidelines for Protecting Aquatic Habitat and Salmon Fisheries for
County Road Maintenance (also known as the FishNet4C Manual - FishNet4C 2004), Caring for
Creeks in Napa County (Napa County RCD 2006), the Memorandum of Understanding for Woody
Debris Management in Riparian Areas of the Lagunitas Creek Watershed developed in 2007 by
partner agencies in Marin County, and Maintaining Wood in Stream: a Vital Action for Fish
Conservation (Opperman et al. 2006).

While maximizing habitat benefits of woody debris are sought in the program area, the benefits
are evaluated in balance with the potential for flooding or erosion effects, or threats to
infrastructure downstream due to the presence of the wood. The District’s preference is to first
retain woody debris on-site if possible, and if not possible, then to reposition or relocate the wood
to another suitable location. If the woody debris has the potential to significantly threaten bank
stability, public safety, or channel conveyance capacity, the wood is removed from the channel.
Wood removal is always considered a last resort.

7.2.2 Management Triggers

During the annual stream assessment process (described in Chapter 4, Impact Avoidance and
Minimization, and Chapter 14, Program Management and Reporting) and as alerted by the public,
the District’s stream maintenance managers evaluate and prioritize management actions for
downed trees. In general, downed tree management is appropriate when any of the following
triggering conditions occur:

= The downed tree is significantly decreasing flood conveyance capacity (particularly where
infrastructure or adjacent properties are at risk), or

= The downed tree is obstructing or deflecting streamflow causing bank destabilization
(particularly where infrastructure or adjacent properties are at risk), or

= There is an opportunity to improve habitat value for fish and wildlife.

These triggers are evaluated in the field by the maintenance manager or trained personnel. The
decision to preserve, reposition, or remove downed trees is made in the field by maintenance
staff familiar with channel and wetland ecology conditions. The decision-making process and
rationale for downed tree management actions are described below.

7.3 Downed Tree Monitoring

When a downed tree is reported, the District will visit the site to assess the tree and its position
in the channel. The District’s first preference is to retain downed trees on-site and in the position
it landed. If the tree does not trigger the two management conditions described in Section 7.2,
above, then no physical action will be taken. The tree will be photographed and its species, size,
and global positioning system (GPS) location recorded. An example map of downed tree
monitoring sites is shown in Figure 7-1, and representative photos of downed trees are presented
below. Downed trees left in place are monitored annually as part of the District’s annual stream
reconnaissance and assessment surveys to evaluate whether and how much their position has
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changed, the habitat benefits provided, and whether the tree has shifted such that it now
threatens flood conveyance or bank stabilization. New photos are taken and notes entered into
the District’s database. The District has developed a large woody debris (LWD) monitoring
database to help inform management methods. The District monitors LWD features to ensure
that they are not becoming flood hazards and to learn more about different preservation
techniques and channel responses. LWD monitoring helps the District better understand the
stability of downed trees in different channel types and the long-term physical and ecological
benefits.

Mdliga Pk
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Figure 7-1.

Downed trees monitored in Downed trees retained as LWD, providing
Redwood Creek. habitat complexity in Redwood Creek.

7.4 Downed Tree Preservation

7.4.1 Considerations and Rationale for Retaining Wood on-site

The District’s preference is to first retain woody debris on-site if the debris is providing habitat,
geomorphic, or other channel stability benefits and is not increasing the flood threat. Sites are
evaluated for whether the woody debris is significantly obstructing flows, deflecting flow toward
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banks, is located on a dike/levee/berm slope, or is located near a channel crossing, structure, or
other facility. District stream managers consider several issues to minimize flood risks and
improve habitat in relation to downed trees, including:

=  Whatis the type, size and age of the downed tree?

= Does the tree under review provide significant channel shading or other instream habitat
complexity benefits (if submerged in the channel), such as fish refugia or foraging areas?

=  What s the degree of blockage across the channel contributed by the downed tree, or by
other factors?

=  Where is the tree located in the channel and how is it positioned to flow currents?
= How secure is the tree across (or in) the channel?

= Can the downed tree be repositioned, adjusted, or modified (before consideration of
removal) to provide the necessary conveyance capacity?

=  What upstream and downstream conditions might influence or be influenced by the tree?

=  What type of structure or infrastructure is located in the top of bank vicinity and does the
downed tree pose a flow related hazard to those facilities?

The rationale to retain downed trees is based on addressing the questions above. Answering these
guestions requires the oversight and guidance of a biologist or arborist that is familiar with the
vegetation in the area and is knowledgeable of channel conditions. Consistent with the Flood
Protection Project, woody debris present on dikes, levees and berm slopes must be removed.

7.4.2 Preservation Methods

The following three preservation methods are implemented by the District, in order of preference.
Each method is illustrated in Figure 7-2.

1) Leave downed tree in place: based on the wood retention rationale evaluation described
above, and if no management triggers are initiated - then the downed tree will be left in place
and monitored in case conditions change that trigger the need for management actions. See
Photo 1 in Figure 7-2.

2) Limb downed tree branches: if based on the wood retention rationale evaluation, the
downed tree provides habitat functions, and does not significantly decrease flood capacity or
alter streamflow — then the down tree will be left in place. But, if the downed tree exhibits
branches that are perpendicular to flow, extend higher than two feet above the streambed,
or has branches that could collect debris, those branches will be trimmed or limbed but the
majority of the downed tree will be left in place. See Photo 2 in Figure 7-2 and below.

3) Re-orient downed tree: If the downed tree is in a position that is reducing channel capacity
or a portion of the tree impedes flow and is likely to catch debris, then the downed tree may
be re-oriented and retained in the channel.

4) Cut downed tree into smaller pieces: If the downed tree is in a position that does not
immediately trigger the need for repositioning or removal, but may pose a threat in the future
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or a portion of the tree impedes flow or could catch debris, the tree may be cut into shorter
lengths or specific sections of the tree may be removed. See Photo 3 in Figure 7-2.

If necessary, hand-held tools will be used to limb or cut downed trees. No heavy equipment is
involved with preserving downed trees within the channel environment. The photos presented
after Figure 7-2 show before and after photos of a large downed tree that required removal of
tree limbs.

Stream Maintenance Manual for Napa County 7-6
January 2019



Project 10.004\NapaSMP\Sept2011

| i _ i A AV AT

Photo 1. Example of a downed tree across the channel
causing flow blockage.
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Photo 3. Downed tree, cut into smaller sections and
repositioned in the channel to create instream complexity.

Photo 5. Downed tree repositioned parallel to direction of
flow in the channel and secured in place with cables.
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Photo 2. Downed tree limbed, left in place, and modified
slightly to function as a weir.
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Photo 4. Downed tree repositioned parallel to direction of
flow in the channel.

Source: Jennifer Natali Design 2011.
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Figure 7-2
Preservation Techniques for Downed Trees
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Before: Large downed tree constricting flow After: Tree limbs crossing channel removed
along the Napa River and large wood preserved on streambank to
enhance instream habitat.

7.5 Downed Tree Repositioning

7.5.1 Considerations and Rationale for Repositioning

The District’s preference is to first retain woody debris on-site in the channel and leave the woody
debris in place. If the downed tree triggers the need for maintenance, it may be repositioned
within the channel. Key determinants include whether the woody debris is significantly
obstructing flows, deflecting flow toward banks, or is located near a channel crossing, structure,
or other facility. Several issues are considered to minimize potential effects and to improve
habitat results while reducing the need for maintenance.

The rationale to retain but reposition downed trees is based on addressing the same trigger
questions presented in Section 7.4 above for downed tree preservation. Answering these
questions requires the oversight and guidance of a biologist or arborist that is familiar with the
vegetation in the area and is knowledgeable of channel conditions.

7.5.2 Methods for Repositioning

Depending on site specific conditions and the responses to the site assessment questions above,
the District may reposition a downed tree to improve flood conveyance or instream habitat
benefits.

Trees that are repositioned to be more parallel to flow
currents in the channel will not be secured in place,
unless needed (see Photo 4 in Figure 7-2). In some
cases, it may be necessary to secure wood in a specific
place to create instream habitat, such as inducing a
scour pool for use by salmonids. If necessary, the
repositioned wood will be cabled or anchored in place
to the banks or some other method with input from
regulatory agencies, such as CDFW and NMFS (see
Photo 5 in Figure 7-2). The District will retain root
masses of the downed trees to the extent feasible.
Repositioning of downed trees is conducted using
hand-held tools and occasionally heavier mechanical

Field crew repositioning a
downed tree in Wing Canyon

Stream Maintenance Manual for Napa County 7-8
January 2019



Chapter 7 — Downed Tree Management

equipment. The GPS location of the tree is entered into the District’s database and the tree
location and condition are monitored annually. If needed, the trees are adjusted to improve
habitat conditions and prevent flooding. The map above in Figure 7-1 illustrates the locations of
the repositioned downed trees currently being monitored by the District.

7.6 Downed Tree Removal

In the event that a downed tree cannot be retained on-
site due to channel capacity issues, or if the tree cannot
be repositioned favorably (as described above), then
downed trees may be removed if channel capacity is
significantly limited or if the tree is creating
unacceptably high hydraulic roughness in the channel
or diverting flows and thereby causing a heightened
erosion or flooding risk. The rationale for removing a
downed tree is based on the pre-maintenance survey
and the triggering conditions described above. The
District’s first preference is to retain downed trees on-

Tree Crew utilizing a crane to re-orient downed
tree instream and remove debris jam. Site (if possible). The next preference is to reposition

downed trees if necessary. Removing downed trees
from channels is the lowest preference option. As noted previously, downed trees on dikes, levees
and berm slopes and the toe easement areas of these structures must be removed.

At the time that District stream managers assess the downed tree for retaining it in the creek,
and/or repositioning in the channel, they will also assess if the downed tree may need to be
removed. As described in Chapter 6, tree snags will be left in place to provide habitat for birds
and small mammals if the snags do not otherwise pose a flood or safety hazard. Downed tree
removal techniques use hand-held tools and occasional use of heavier mechanical equipment.
Removed trees are chipped for mulch and either left onsite or taken to the Napa Recycling and
Waste Service Center for composting. When a large tree with a connected rootwad is significantly
blocking flow in a channel and must be removed, the District will try to salvage the tree and utilize
it in the Napa River Restoration Project Reaches.
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Chapter 8
STREAMBANK PROTECTION AND STABILIZATION

Overview and Purpose

The District employs a watershed wide approach to environmental management and works
throughout the County to assist private property owners with streambank issues. Streambank
erosion is a natural process, but due to hydromodifications, historical agricultural activities and
urban development, many streams are confined and cannot naturally evolve without affecting
adjacent infrastructure. Over several maintenance seasons, the District has made a concerted
effort to implement preventative measures to reduce streambank erosion. These preventative
measures include assisting landowners with the installation of erosion control fabric, extensive
planting of riparian vegetation along exposed streambanks (see Section 3.4, Channel
Characterization, in Chapter 3) and removing non-native and invasive species along watercourses
(Chapter 5). Most of the vegetation planting along program area channels has occurred within the
past 5 years and the erosion protection functions of vegetation are now beginning to take effect.
The full benefit of erosion reduction and bank stabilization from the District’s past planting
activities will take several years (10-15+) to achieve as the planted trees reach maturity. With
time, these preventative measures not only reduce streambank erosion, but also improve
ecological functions and values of channels in the program area.

However, it is impossible to prevent all channel bank erosion and instability. Erosion protection
and bank stabilization maintenance activities are sometimes needed to minimize soil loss and
manage potential erosion that may still occur and threaten property or infrastructure. The District
evaluates streambank erosion issues during annual stream surveys and outreach efforts to
landowners when issues are impacting infrastructure or stream resources. The District assesses
issues and evaluates risks to determine how to assist individual landowners and tries to educate
property owners regarding best management practices to protect property and environmental
resources. The District acts as a local resource agency that can facilitate environmental
stewardship through collaborative implementation strategies.

The County Roads Division (County) is also responsible for repairing earthen engineered channels
within their jurisdiction using biotechnical erosion control techniques. If biotechnical solutions are
not feasible given site-specific conditions (e.g., poor soils, percolation of water, steepness of
slopes and limited space), other bank repair methods may be conducted on a case-by-case basis.
On average, the County conducts 5-10 bank stabilization projects per year and are typically
confined to an area within 20 feet (landward) of the failed or failing bank or bank structure. Where
necessary, the County also conducts in-kind replacement of rock slope protection beneath culvert
inlets and outlets and within existing concrete lined channels. Under the SMP, the District would
conduct such bank repair work on behalf of the County.

This chapter describes streambank protection and stabilization practices that may be conducted
as part of the District’s SMP. The District’s resources are limited and it is not feasible to coordinate
reach-wide erosion control and streambank protection on every tributary. So, an adaptive
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management methodology has been developed that includes a matrix of techniques and
management approaches. Where preventative erosion control techniques are sufficient, the
District will employ biotechnical erosion control techniques that typically do not require
significant grading or armoring. Where erosion is impacting non-critical property and/or stream
resources, the District will employ a more aggressive biotechnical solution that may include laying
overstepped top of banks back to create a stable slope that facilitates planting and installation of
erosion control BMPs. When critical infrastructure is at risk, the District takes an advisory role by
offering assistance through the Streambank Cost-Share Program, which provides financial
assistance but requires that the landowner hire an engineering firm, attain necessary permits and
construct the project.

The number of streambank issues addressed on an annual basis will vary, but typical projects
range from 50-500 If. The District is limited to conducting 2,500 If of biotechnical streambank
stabilization projects (total) in a given year. The District attempts to address the cause of the
streambank erosion as well as the entire extent of the issue. Bank stabilization activities may occur
in the District’s flood control channels, at other stream channels, at facilities including culvert
outlets or bridge abutments, and in natural stream banks.

Different mechanisms may cause bank erosion or destabilization. In channels maintained
commonly by the District and creek road crossings maintained by the County, bank erosion
typically occurs from direct shearing due to erosive streamflows. An additional mechanism for
erosion and overall bank instability includes rotational slumping of the bank following saturation
conditions. This typically happens when bank soils are saturated following a sustained period of
high flows. When flow elevations recede and the saturated bank begins to drain toward the creek,
soil pore water pressure is elevated and this can cause instability through slumping. Stream banks
can also fail through block separation and falling, which may have similar causes as for rotational
slumping, but the failure mechanism is expressed differently.

In addition to these erosive “driving forces,” bank stability is also dependent on the “resistant
forces” that keep the bank in place. Factors that influence the bank’s internal stability include the
shear strength of the bank materials; the relative steepness of the bank slope; groundwater
elevations; soil texture, porosity, and permeability; drainage and seepage issues; root strength
provided by vegetation, etc. Understanding both the driving and resistant factors at a streambank
site is very important in developing an appropriate bank treatment and repair approach (see
Section 8.3). Additional causes for potential bank destabilization may be found in previous
channel modifications. For example, the removal of past vegetation may have weakened the
bank. A culvert outfall may be directing erosive flows directly at a vulnerable bank. The channel
alignment or hardening on an opposite bank may be directing erosive flows disproportionally
against a vulnerable bank. Understanding such causal factors, within the framework of
understanding the balance of “driving erosive forces” and “resistant strengthening forces” at work
at each bank site helps District stream managers assess destabilized streambanks and select
appropriate treatments.

The number of bank stabilization projects undertaken by the District in a given year depends on
weather and hydrologic conditions during the recent years. A higher number of bank stabilization
projects are more likely to occur during or following wet years when streamflows are elevated,
flow velocities are higher, and bank soils are saturated for longer periods with high soil pore water
pressure.
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If unattended, the consequences of not repairing a destabilized or failing stream bank include:
* increased flood risk and property damage to adjacent properties,
= undermining and loss of roads, bridges, transportation, and access,

® increased erosion and sediment yield from the eroded bank transported downstream,
and

® impacts to riparian habitat and other natural resources at the eroded bank site, as well as
downstream through increased sediment loading.

This manual presents standard treatments and repair approaches that will be applied as
appropriate throughout the program area. All bank repair activities will follow the impact
avoidance and minimization approach and principles described in Chapter 4, including the best
management practices presented in Table 4-1. Permits necessary to support these activities are
described in Chapter 2 Regulatory Compliance.

In 2010, the District established the countywide Bank Stabilization Cost Share Program
(summarized in Appendix J), a District-funded program to assist private property owners with
bank erosion repairs on their property. When District support is requested by the landowner, the
District oversees bank stabilization design, permitting, and installation of the repair. To incentivize
biotechnical projects, the District offers a 75% cost share to landowners. Where hardscaping is
necessary, the District will share 50% of the project cost. Since its establishment, this successful
program has implemented approximately 20 bank stabilization projects throughout the County
using the techniques described in this chapter. In recent years, the program has been utilized less
due to high engineering and permitting costs. The District is in the process of re-evaluating the
program to identify ways of overcoming these constraints.

The following sections describe the SMP’s maintenance goals and triggers for conducting bank
repair work (Section 8.2), standard treatments and repair approaches (Section 8.3), and the
construction approach (Section 8.4). Post-project restoration and monitoring activities are
described in Chapter 13.

Maintenance Goals and Triggers

8.2.1 Streambank Protection and Stabilization Goals

The goals of erosion streambank protection and stabilization projects are to manage erosion, to
repair or enhance an eroded bank, or to provide a stable streambank that will not require
additional maintenance in the foreseeable future. An equally important goal is to provide a
stabilized bank that avoids using hardscape features whenever feasible and attempts to protect
and maintain natural stream bank functions to the extent possible.

Achieving this balance between stability and environmental function is challenging. The standard
treatments presented in Section 8.3 were designed to achieve these goals within a range of bank
conditions and stability requirements. As described above, identifying and understanding the root
cause (or causes) of instability in the affected reach is critical in developing the most appropriate
treatment solution.
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In general, bank stabilization and repair projects will be designed to achieve one or more of the
following related outcomes:

= |mproved channel and/or bank stability.
= Reduced need for future or repeated bank maintenance.

= Reduced loading of eroded sediment into the channel and to downstream reaches,
reducing the need for sediment management.

= Improved bank conditions to support vegetation and increase habitat value.

Note that because improved streambank stability reduces sediment input, into the channel and
supports developing a mature riparian corridor, bank stabilization can be used as a coordinated
treatment with other sediment removal, downed tree, and tree and vegetation maintenance
activities. In this way, bank stabilization activities can provide several benefits to the overall health
and function of the channel.

8.2.2 Bank Stabilization Triggers

In general, bank stabilization and repair activities are commonly required where one or more of
the following conditions apply:

. . Bank stabilization and repair projects are onl
1. Bank failure has occurred whereby a significant . it 4
undertaken if certain conditions are met.

portion of the bank-toe, mid-bank, or bank-crest oSSz i given to the improvement of
have failed, slumped, eroded into the creek IECIEEIRTLI N LRt ile e Re) fil
below, or have been removed entirely. Under this UL BB UL EEs
condition, the bank must be repaired to re- |ihihidsd

establish the basic bank structure.

2. Chronic bank erosion is occurring, whereby a portion of the bank is exposed to on-going
erosion and sloughing of its earthen materials. This condition may not represent as large
a volume of lost material as Condition 1 described above, but untreated, this type of
condition will typically progress and become increasingly more erosive. Recreating the
entire bank structure may not be necessary under this condition. More often, specifically
applied, or localized rehabilitation may be adequate.

3. A channel facility such as a culvert outfall or culvert crossing that needs to be repaired,
replaced, orimproved. Under these circumstances, bank stabilization and repair activities
may be required to integrate the facility maintenance improvement with the adjacent
streambank. This District would conduct these activities with the County Roads Division,
as necessary.

4. Existing bank protection measures have failed. In this situation, the District has an
opportunity to replace past bank protection features with newer design approaches
which may provide additional environmental benefits.

5. Bank erosion or failure poses a threat to existing infrastructure or adjacent land uses
and/or increases the public risk of flooding.

These triggers are focused to guide maintenance decisions on District engineered stream channels
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and road creek crossings managed by the County, in generally urban areas. For non-engineered
channels in non-urban areas these triggers will be evaluated more sensitively in light of site
conditions, adjacent land use, and the risk and impact of flooding.

8.3 Standard Biotechnical Treatments

8.3.1 Overview

This section presents five standard erosion protection and bank stabilization treatments to serve
as templates for more specific site design needs. All of these standard treatments utilize
biotechnical methods to provide erosion protection. Biotechnical erosion control incorporates
live vegetation with other natural elements (e.g., wood, biodegradable erosion control products,
rock) to provide structural stability to streambanks. Native riparian vegetation within the erosion
control treatments increase bank sheer strength, and provide habitat benefits including increased
shade canopy, nesting, foraging, etc. For most of the reaches in the program area, biotechnical
stabilization approaches are preferable to hardscape engineered approaches (e.g., riprap,
gabions). In some specific locations, a limited amount of hardscape may be necessary, due to site
conditions or constraints such as locally high flow velocities or sheer stresses, seepage, bank
materials with poor strength/cohesion, or the presence of existing infrastructure. When
hardscape is necessary, it will most often accompany or supplement one of the standard
biotechnical treatments. The use of rock in specific capacities, such as at the toe of slope, in
combination with other biotechnical measures and plantings on the higher bank can be a very
effective approach for stabilizing a bank. Hardscape will only be used where no effective
alternative is feasible due to the magnitude of the hydraulic forces involved, the need to protect
infrastructure, or an adjacent land use constraint.

Note that in some cases, bank stabilization may not offer the most effective (or the most cost-
effective) solution over the long term. Where there is extensive bank and channel failure or where
reliable bank protection cannot be provided, or where heavily engineered solutions would be the
only option for reliable armoring, it may be preferable to remove or re-contour the channel bed
or to realign a short segment of the channel. Such channel reshaping or grading approaches may
provide a more effective, longer-term solution that supports overall stream health and function
compared to more traditional bank stabilization approaches. Activities requiring a significant
redesign or reshaping of the channel would not be considered routine maintenance and are
beyond the scope of this manual.

Chapter 14 provides more information on administering the SMP, including the annual work cycle
of site reconnaissance, site evaluation, project prioritization, and the project design process that
that may be necessary for bank stabilization projects.

8.3.2 Treatment Options

The District has developed five
standard bank stabilization
and repair methods which can

Figure 8-1 through Figure 8-5 present a range of biotechnical
approaches to provide erosion protection or address streambank Y
instability. Each of the treatment templates is described below. design elements to best suite
Appendix | includes typical design plans along with a more detailed site-specific conditions.
description of construction methods associated with each treatment

type.
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Description: Figure 8-1 presents a relatively simple biotechnical approach to control bank erosion.
The components of this treatment include: (1) a coir log, (2) erosion control fabric, (3) live woody
cuttings, and (4) revegetation. Coir logs consist of tightly bound cylinders of coir fibers (coconut
fiber) that are held together by fiber netting made from coir twine. Coir logs are generally
available in 10 to 20-foot lengths and are 12 to 20 inches in diameter. Coir logs provide effective
toe protection in areas of low velocity water flow.

Coir logs are effective in providing erosion and stream scour protection during the period of time
it takes for larger woody vegetation to become established on the streambank. The coir log is
anchored with live woody cuttings (e.g., willow, cottonwood), wood stakes, or both. Once
established, live woody cuttings planted in the coir log and at the toe of slope provide long-term
toe scour protection. Coir logs are constructed of 100% biodegrade materials (coconut husks) and
will decompose over a 3- to 5-year period.

During coir log installation, the bank slope is prepared for revegetation by ensuring that the soil
provides a suitable growth medium for native plants; a revegetation specialist may be consulted
to evaluate soil conditions. After installation, the coir fiber log may become saturated with water
and vegetation can be planted directly on the logs. The soil on the slope above the coir log is
scarified (roughened) to a depth of approximately 6 inches to prepare the seed bed. Following
seed application, the slope is mulched with a thin layer (approximately 1-2 inches) of weed-free
straw, then covered with an erosion control fabric. The fabric is made from 100% biodegradable
materials (typically jute). The fabric weight, typically expressed in grams per cubic meter (g/m3),
is determined by slope angle and site specific hydraulic conditions. Once the fabric is properly
installed, woody cuttings and container or nursery stock are planted in the appropriate
revegetation zones (see Chapter 13, Mitigation Program).

Applicability: This treatment is typically suitable for streambanks experiencing low to moderate
flow velocities and have finished slopes of 2h:1v (i.e., the slope is 2 horizontal units to every 1
vertical unit) or shallower.

Considerations: While the bank is protected by erosion control fabric during the vegetation
establishment period, high flows may exceed the erosion protection capabilities of the temporary
treatments.

Variations: Modifications of the coir log template design include replacing the coir roll with a
willow wattle (i.e., a bundle of live willow branches) and/or replacing the erosion control fabric
with a live brush mattress (i.e., willow poles laid in a crisscross pattern on the bank slope) as
described below. These variants can be considered in locations where channel capacity can
accommodate very high bank roughness conditions. These variants also require high water
availability for woody riparian vegetation and a high confidence in the successful establishment
of vegetation. For locations with high velocity and shear stress, the coir roll may be replaced with
rock slope protection (i.e., riprap) to provide more robust scour protection. The rock slope
protection may need to extend further up the bank than the coir log.
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COIR LOG AND EROSION CONTROL FABRIC

DESCRIPTION

This treatment provides simple
biotechnical erosion protection and bank
stabilization. A coir log placed at the toe of
the slope protects from scour. Erosion
control fabric protects the bank slope from
erosion during the vegetation
establishment period.

APPLICABILITY

Suitable for low to moderate velocity and
shear stress conditions. Recommended
for newly graded banks and existing
banks with 2h:1v slopes or shallower.

CONSIDERATIONS
May require a wide right-of-way to
accommodate broad bank slopes.

VARIATIONS

Replace coir log with willow wattle and/or
replace erosion control fabric with live
brush mattress to increase vegetation
cover. Where feasible, consider including
a floodplain bench to increase flood flow
capacity, channel complexity and diversity
of riparian vegetation. Provide rock toe
protection in high energy settings.

Source: Jennifer Natali Design. 2011
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Figure 8-1
Coir Log and Erosion Control Fabric Template
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Brush Mattress (Figure 8-2)

Description: The brush mattress (Figure 8-2) is a simple biotechnical approach that utilizes live
willow pole cuttings to provide structure and stability to the streambank. Prior to installing the
brush mattress, some minor grading, clearing and grubbing of the streambank may be necessary
to prepare the slope. The brush mattress is constructed by placing a dense layer of willow pole
cuttings parallel to the slope (i.e., perpendicular to stream flow). Wood stakes are then driven in
between the pole cuttings at a close spacing (approximately 2-foot on center). Jute rope or twine
is then woven between the stakes to create a grid or web to secure the pole cuttings. The stakes
are then driven in fully to compress the brush mattress against the streambank. Soil may be placed
on the slope to backfill voids and ensure good contact between the slope substrate and willow
cuttings.

Applicability: The brush mattress is typically suitable for slopes up to 2h:1v. This treatment may
be suitable for moderate to high energy settings. This treatment is a cost-effective stabilization
approach and can often be constructed by hand, without the use of heavy equipment.

Considerations: This treatment is only suitable for locations with adequate soil moisture to
support the growth of willows. For mesic or moderately dry sites that are at the threshold of
suitability, supplemental irrigation may be useful to establish willows. Irrigation should be applied
in @ manner that will “train” root growth to shallow ground water. This requires a high volume,
low frequency irrigation regime. This treatment is not recommended in locations where bank
stability is required to protect infrastructure because the brush mattress is vulnerable to failure
during the vegetation establishment period. This treatment will also result in dense vegetation
growth, so channel capacity should be able to accommodate high roughness conditions (see
Chapter 3).

Variation: Incorporating toe protection (e.g., rock or coir log) may be necessary in high energy
settings.
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BRUSH MATTRESS

DESCRIPTION

This treatment protects slopes with a
dense layering of live willow branches.
Once established, the willow thickets
provide roughness and cover for fish
during high flows, and habitat for various
riparian associated wildlife species.

APPLICABILITY

Suitable for moderate to high velocity and
shear stress flow conditions for stream
reaches with moderately sloped banks.
Minimal construction access required.
Discourages foot traffic in areas prone to
informal trails.

CONSIDERATIONS

May require toe protection. Requires large
amount of willow cuttings. Best installed
during wet season to encourage willow
rooting. Stream banks are vulnerable to
erosion during establishment period. This
labor-intensive technique requires some
skill and care to tightly pin down
branches. High roughness may reduce
channel capacity.

VARIATIONS
Combine with toe protection such as coir
logs, root wads, or live facines.

web of rope or twine
tied down to stakes

live willow cuttings
(brush)

parallel to bank
pre-project

bank topography
coir log or fascine
staked at toe of bank

low flow 37

recommended slope E

Cross section
not to scale

web of rope or twine
connects toe
to top Of bank ......................................

brush mattress pinned ................................. ;
beneath staked web

coir log at toe
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Willow Wall (Figure 8-3)

Description: Figure 8-3 illustrates a biotechnical approach that utilizes live willow pole cuttings to
provide structure and stability to the streambank. The willow wall is constructed by planting a
row of willow stakes (approximately 2 to 3 feet apart) near the toe of slope; long willow poles are
then woven through the stakes to construct a willow “fence” at the toe of the slope. Soil is
backfilled and compacted behind the fence, which creates a “terrace.” A second willow fence is
then constructed further up the embankment, then backfilled to create the next terrace. This
process is repeated up the bank slope until the willow wall reaches the top of bank or transitions
to another suitable erosion control treatment (e.g., erosion control fabric). The terraces between
the willow fences can be seeded with native species and planted with container or nursery stock
plants. Erosion control fabric and/or mulch may also be placed on the terraces to provide erosion
protection during the vegetation establishment period.

Applicability: Since the wall can be constructed with hand tools and labor it is particularly useful
for stabilizing banks that have limited access for construction equipment. Consequently, this type
of biotechnical treatment is often used in remote locations with limited access, though it is
suitable for use in some urban settings (see “Considerations” below). The willow wall can also be
an effective stabilization treatment for steep banks and/or for confined right-of-ways. This
treatment also provides a relatively cost-effective stabilization option because the willow cuttings
can be collected from adjacent areas and the wall may be constructed with the aid of volunteers.

Considerations: This treatment is only suitable for locations with adequate soil moisture to
support the growth of willows. For mesic sites that are at the threshold of suitability,
supplemental irrigation may be useful to establish willows. Irrigation should be applied in a
manner that will “train” root growth to shallow ground water. This requires a high volume, low
frequency irrigation regime. This treatment is not recommended in locations where bank stability
is required to protect infrastructure because the willow wall is vulnerable to failure during the
vegetation establishment period. This treatment will also result in dense vegetation growth, so
channel capacity should be able to accommodate a high roughness conditions.

Variations: This treatment may incorporate a live brush mattress where willows are layered on
the slope or on the terraces. The willow wall may transition to erosion control fabric (see Figure
8-1) in drier vegetation zones that do not support willow growth.
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WILLOW WALL

DESCRIPTION

The willow pole cuttings are used as a
biotechnical structural element to increase
bank strength. Once established, willow
pole cuttings will provide dense vegetated
cover with high habitat value.

APPLICABILITY

Suitable for moderate velocity and shear
stress flow conditions. Suitable for steep
slopes. Can be constructed with hand
tools and labor, especially useful where
access is limited.

CONSIDERATIONS

Generally not suitable for protecting
infrastructure. Mature willows will increase
roughness and may require maintenance
and thinning. Site should be appropriate
for increased roughness.

VARIATIONS
Can be combined with brush mattress or
soil lifts.

Source: Jennifer Natali Design. 2011
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8.3.3 Encapsulated Soil Lifts (Figure 8-4)

Description: Figure 8-4 illustrates a biotechnical treatment that can be used to reconstruct a
steep, eroded streambank in moderate to high energy flow environments. This treatment is
constructed by stacking layers of soil that are encapsulated (wrapped) in erosion control fabric.
The soil lifts are typically compacted in-place with heavy equipment. Willow cuttings are laid
horizontally between the soil lifts and planted perpendicularly into the soil. When the willows
become established they provide stability to the embankment.

Applicability: Encapsulated soil lifts are useful for protecting or stabilizing steep banks in confined
streams or narrow right-of-ways. This treatment allows for construction of vegetated slopes that
exceed 2h:1v. This treatment may be suitable for high energy settings, particularly if a small
amount of rock is provided at the toe of the slope.

Considerations: This treatment is best suited for locations with adequate soil moisture to support
willow growth. The soil lifts generally require construction access for heavy equipment. When
used in moderate and high energy settings, careful attention must be paid to construction of the
transition to existing banks so that soil lifts do not destabilize; rock slope protection may be
required.

Variations: Incorporating rock slope protection up to ordinary high water level on the channel
may be necessary or desirable in some settings. A civil engineer should be consulted to determine
appropriate sizing and extents of rock slope protection. Consider incorporating additional habitat
features into the design such as LWD, root wads, and floodplain benches.

Crib Wall (Figure 8-5)

Description: A crib wall is an engineered structure that can be used to protect very steep banks
in moderate to high energy flow environments. Crib wall construction typically begins with
clearing and grubbing, then excavation of foundation base so the crib wall can be keyed into the
bank and below the immediate depth of local scour (Figure 8-5). Vertical log piles or piers are
driven into the streambed, followed by placement of the horizontal crib members. Steel cable or
rebar pins are often used to join the crib piers and members. As successive lifts of the crib wall
are constructed, they are filled with a rock-soil mix; this material should be derived from local
stream substrate, when feasible. Erosion control fabric may be used to contain soil/substrate in
the crib wall. Live woody cuttings are laid horizontally in the structure, as well as planted
perpendicularly into the soil at the top. When the willows become established they provide
additional stability and hold the soil/substrate in place.

Applicability: This treatment is useful for protecting or stabilizing very steep banks in confined
streams or narrow right-of-ways and allows for establishment of vegetation on slopes that exceed
1h:1v. The crib wall may be suitable for high energy settings provided that it is anchored properly.
This treatment may be a suitable alternative to conventional hardscape approaches (e.g. riprap)
that are typically used to protect infrastructure.

Considerations: This treatment requires construction access for heavy equipment. When used in
moderate and high energy settings, careful attention must be paid to the construction of the
transition to existing banks; rock slope protection may be required. This treatment is costly to
design and construct.
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ENCAPSULATED SOIL LIFTS

DESCRIPTION

This treatment uses soil and sediment
wrapped in erosion control fabric to
reconstruct stream banks. Live willow
cuttings are planted in interstitial spaces.
Provides high habitat and aesthetic value
once vegetation is established.

APPLICABILITY

Suitable for steep slopes with moderate to
high velocity and shear stress flow
conditions. Appropriate for confined areas
or constricted right-of-ways.

CONSIDERATIONS

Costly to construct and requires good
access. Reuse native bank soil when
feasible. Incorporate root wads or large
woody debris when feasible to increase
habitat complexity.

VARIATIONS
Provide rock toe protection in high energy
settings.

Source: Jennifer Natali Design. 2011
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CRIB WALL

DESCRIPTION

This treatment involves construction of an
engineered log crib structure filled with
native soil and/or stream substrate.
Suitable for restoring or establishing
native riparian vegetation on extremely
steep slopes. Provides high habitat value
on confined, steep banks.

APPLICABILITY

Suitable for high velocity and high shear
stress flow conditions for stream reaches
with steep, overhanging banks. May be
appropriate where right-of-way is highly
constrained or where valuable
infrastructure is threatened by erosion.

CONSIDERATIONS

Costly to construct and requires heavy
equipment access. Requires boulder
ballasts and anchoring. Risk of
downstream impacts if crib wall is
dislodged in high flows. Reuse native
bank soil when feasible.

VARIATIONS
Transition to encapsulated soil lifts above
ordinary high water.

Ve
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Variations: The District may use a hybrid approach with encapsulated soil lifts in the crib matrix,
or transition to encapsulated lifts above ordinary high water.

Preventative Erosion Controls

This technique combines many of the treatment options described above, namely erosion control
fabric with coir logs and other biotechnical elements, to prevent additional erosion at small
actively eroding areas. It may also include minor grading or reshaping of streambanks to lay back
over-steepened sections to create a stable slope.

Applicability: This treatment is typically suitable for streambanks experiencing low to moderate
flow velocities and have finished slopes of 2h:1v (i.e., the slope is 2 horizontal units to every 1
vertical unit) or shallower.

Considerations: While the bank is protected by erosion control fabric during the vegetation
establishment period, high flows may exceed the erosion protection capabilities of the temporary
treatments.

Variations: The District may pair this approach with downed tree projects. A common erosion
issue throughout the County occurs when undermined trees fail and the entire rootwad and tree
end up in the stream leaving an un-vegetated and overstepped bank. In such cases, the District
may choose to modify the tree and reshape the bank to allow for planting and erosion control
BMPs.

8.3.4 Selection and Design of Appropriate Bank Treatments

Figure 8-6 provides guidance for selecting appropriate erosion control and bank stabilization
treatments. Figure 8-6 includes guidance for permissible shear stress and velocity, slope
steepness, right-of-way width, construction access, and cost. Additional guidance for selecting
suitable channel lining materials is provided in Table 8-1 which lists permissible shear stress and
velocity for various channel lining materials. Table 8-2 lists permissible shear stress levels for
various bank treatment options. In addition, Table 8-3 provides entrainment velocities for various
bed and bank materials and may be used to evaluate critical velocity (streamflow velocity at which
erosion begins to take place) for initial screening of the appropriate bank treatment options.

From the standard designs presented in Section 8.3.2, the District can customize these templates
to accommodate site-specific conditions including bank width, bank height, channel alignment,
vegetation type, and soil conditions. Prior to implementing any erosion protection or bank
stabilization measures, the District will evaluate and consider how reach-specific, as well as
watershed-scale geomorphic processes, influence erosion at each site. Additional site-specific
analyses to complete erosion protection designs may include: hydraulic modeling to estimate
depth of flow, velocity and shear stress analysis at the bank protection site; and soil testing to
determine geotechnical properties and suitability for revegetation.
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TECHNIQUE APPLICABILITY AND CONSIDERATIONS
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Permissible | Permissible Citation(s)

Boundary Type \ Shear Stress Velocity

Soils Fine colloidal sand 0.02 -0.03 1.5 A
Sandy loam (noncolloidal) 0.03 - 0.04 1.75 A
Alluvial silt (noncolloidal) 0.045 - 0.05 2 A
Silty loam (noncolloidal) 0.045-0.05 1.75-2.25 A
Firm loam 0.075 2.5 A
Fine gravels 0.075 25 A
Stiff clay 0.26 3-4.5 A F
Alluvial silt (colloidal) 0.26 3.75 A
Graded loam to cobbles 0.38 3.75 A
Graded silts to cobbles 0.43 4 A
Shales and hardpan 0.67 6 A

Gravel/Cobble 1-in. 0.33 25-5 A
2-in. 0.67 3-6 A
6-in. 2.0 4-75 A
12-in. 4.0 55-12 A

Vegetation Class A turf 3.7 6-8 E,N
Class B turf 2.1 4-7 E, N
Class C turf 1.0 3.5 E, N
Long native grasses 1.2-1.7 4-6 G, H,L N
Short native and bunch grass 0.7 -0.95 3-4 G,H,L N
Reed plantings 0.1-0.6 N/A E, N
Hardwood tree plantings 0.41-2.5 N/A E, N

Temporary Degradable RECPs Jute net 0.45 1-25 E,H M
Straw with net 1.5-1.65 1-3 E,H M
Coconut fiber with net 2.25 3-4 ,
Fiberglass roving 2.00 25-7 E,H M

Non-Degradable RECPs Unvegetated 3.00 5-7 E, G M
Partially established 4.0-6.0 75-15 E,G M
Fully vegetated 8.00 8-21 F,L,M

Riprap 6 —in. dsg 2.5 5-10 H
9 —in. dsg 3.8 7 -11 H
12 —in. dg 5.1 10-13 H
18 —in. dg 7.6 12 -16 H
24 —in. dg 10.1 14 - 18 E

Soil Bioengineering Wattles 02-1.0 3 C I,J,N
Reed fascine 0.6-1.25 5 E
Cair roll 3-5 8 E, M, N
Vegetated coir mat 4-8 9.5 E, M, N
Live brush mattress (initial) 04-4.1 4 B, E, I
Live brush mattress (grown) 3.90-8.2 12 B,C,E,ILN
Brush layering (initial/grown) 0.4-6.25 12 E,I,N
Live fascine 1.25-3.10 6-8 C,EIJ
Live willow stakes 2.10-3.10 3-10 E,N, O

Hard Surfacing Gabions 10 14 - 19 D
Concrete 12.5 >18 H

" Ranges of values generally reflect multiple sources of data or different testing conditions.

A. Chang, H.H. (1988). F. Julien, P.Y. (1995). K. Sprague, C.J. (1999).

B. Florineth. (1982) G. Kouwen, N.; Li, R. M.; and Simons, D.B., (1980). L. Temple, D.M. (1980).

C. Gerstgraser, C. (1998). H. Norman, J. N. (1975). M. TXDOT (1999)

D. Goff, K. (1999). I. Schiechtl, H. M. and R. Stern. (1996). N. Data from Author (2001)

E. Gray, D.H., and Sotir, R.B. (1996). J. Schoklisch, A. (1937). 0. USACE (1997).

Table 8-1. Table from Fischenich (2001) provides permissible shear stress and velocity

? Horizon for various channel lining materials.
> 4

WATER and ENVIROMMENT




Chapter 8 — Streambank Protection and Stabilization

Table 8-2. Compiled Permissible Shear Stress Levels for Streambank Soil Bioengineering Practices

Practice

Permissible Shear Stress
(Ib/ft2)*

Permissible Velocity (ft/s)*

Live poles

(Depends on the length of the poles and
nature of the soil)

Initial: 0.5 to 2
Established: 2 to 5+

Initial: 1to 2.5
Established: 3 to 10

Live poles in woven coir turf reinforcement
mats (TRM)

(Depends on installation and anchoring of
coir)

Initial: 2to0 2.5
Established: 3 to 5+

Initial: 3to 5
Established: 3 to 10

Live poles in riprap (joint planting)

(Depends on riprap stability)

Initial: 3+
Established: 6 to 8+

Initial: 5 to 10+
Established: 12+

Live brush sills with rock (Depends on riprap
stability)

Initial: 3+
Established: 6+

Initial: 5 to 10+
Established: 12+

Brush mattress

(Depends on soil conditions and anchoring)

Initial: 0.4 to 4.2
Established: 2.8 to 8+

Initial: 3to 4
Established: 10+

Live fascine

(Very dependent on anchoring)

Initial: 1.2 to 3.1
Established: 1.4 to 3+

Initial: 5to 8
Established: 8 to 10+

Brush layer/branch packing

(Depends on soil conditions)

Initial: 0.2to 1
Established: 2.9 to 6+

Initial: 2to 4
Established: 10+

Live cribwall

(Depends on nature of the fill (rock or earch),
compaction and anchoring)

Initial: 2 to 4+
Established: 5 to 6+

Initial: 3to 6
Established: 10 to 12

Vegetated reinforced soil slopes (VRSS)
(Depends on soil conditions and anchoring)

Initial: 3to 5
Established: 7+

Initial: 4 to 9
Established: 10+

Grass turf — bermudagrass, excellent stand Initial: 3.2 Initial: 3to 8
(Depends on vegetation type and condition)
Live brush wattle fence Initial: 0.2 to 2 Initial: 1to 2.5

(Depends on soil conditions and depth of
stakes)

Established: 1.0 to 5+

Established: 3 to 10

Vertical bundles

(Depends on bank conditions, anchoring, and
vegetation)

Initial: 1.2 to 3
Established: 1.4 to 3+

Initial: 5to 8
Established: 6 to 10+

*(USDA NRCS 1996b; Hoag and Frippp 2002; Fischenich 2001; Gerstrasser 1999; Nunnally and Sotir 1997; Gray and Sotir
1996; Schiechtl and Stern 1994; USACE 1997; Florineth 1982; Schoklitsch 1937) as cited in USDA 2007.
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Table 8-3. Typical Velocities Required to Entrain Channel
Bed and Bank Materials

Flow Velocity Required to Entrain Materials

Channel Bed or

Bank Material Type 0-2 2-4
ft/sec ft/sec

Sandy soils

Firm loam

Mixed gravel and
cobbles

Average turf

Degradable rolled
erosion control
products (RECPs)

Bioengineering

Good turf

> 8 ft/sec

Permanent RECPs

Armoring

Gabions

Riprap

Concrete

RECP = rolled erosion control products

Key:

Appropriate

Use Caution

- Not Appropriate

Source: Adapted from Fischenich 2001

8.4 Bank Stabilization at County Maintained Road Crossings and

Drainages

At County maintained road creek crossings and culverts , biotechnical treatment methods are
considered as a first option for repairing engineered channel banks and replacing existing rock
slope protection, as described in Section 8.3 above. However, at sites where biotechnical
treatment methods are infeasible, hardening of channels and in-kind replacement of concrete
and rock slope protection may be necessary. The District would replace rock slope protection in
areas such as culvert inlets and outlets, and in concrete lined sections of channel at or near road
creek crossings. Bank repairs involving hardening of engineered channels are limited to 200 If,
whereas repairs of natural channels is limited to 100 If.
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Channel Widening — Managed Streambank Retreat

Managed streambank retreat is a passive restoration approach where a landowner removes
vineyards, or other active agriculture, within a buffer area along the river channel and installs an
alternative agricultural crop that can thrive in a riparian buffer zone or restores the area with
native riparian and upland plant species. Within the managed streambank retreat zone, the
landowner allows the river to naturally expand with the understanding that the District will
implement maintenance actions to stabilize the streambank before it reaches the defined
managed retreat line. In some cases, after setting the agricultural infrastructure back, minor bank
shaping and installation of biotechnical features may be installed. This method minimizes the
need for larger streambank protection measures while expanding the riparian corridor. The
District will collaborate with landowners to manage these areas in a manner that meets the
riparian enhancement objectives and is consistent with the landowner’s land management
regime.

The various phases of managed streambank retreat are illustrated in Figure 8-7. In Phase 1,
agricultural crops and access roads are moved farther from the channel and outside the managed
retreat zone. The riparian corridor within the managed retreat zone is then planted with native
trees and shrubs or biotechnical features are installed. In Phase 2, the top of the channel bank
would be regraded to a gentler slope after dead trees have fallen into the channel. Newly
disturbed areas surrounding the old tree would be planted with native vegetation or erosion
control BMPs would be installed. Over time, inner channel benches will form within the widened
channel cross section and the riparian corridor will provide enhanced habitat for terrestrial and
aquatic wildlife.

Currently, landowners within the Rutherford and Oakville to Oak Knoll Restoration Project
reaches can participate in the managed bank retreat technique. The overall goal of managed
streambank retreat is to expand this land management concept to all suitable channels in the
Community Facilities District boundary and eventually countywide, to create a more expansive
riparian corridor along the Napa River and its tributaries for terrestrial species and to better
support long-term habitat and agricultural sustainability.

Specific maintenance actions within managed streambank retreat zones are highly dependent
upon site-specific conditions and vary depending on the landowner’s level of participation.
However, typical maintenance actions will include the planting of native riparian and upland
species, invasive and Pierce’s disease plant management, biotechnical bank stabilization, grading
the upper bank to form a stable slope where a tree has fallen into the channel, and application of
erosion control measures. Implementation of maintenance actions are conducted using a variety
of methods involving hand tools, power tools, and equipment such as a skid steer or excavator.
The District prefers to stage equipment along the top of bank (e.g., above ordinary high water
mark). However, if the channel is dry during the work period, then equipment may be used in the
channel to facilitate maintenance actions. In the event a site experiences large scale retreat or
erosion, the District will collaborate with the landowner to identify a solution. Landowners may
choose to pay for additional services to support the design, permitting, and implementation of
larger streambank stabilization projects that are beyond the scope of this Program.
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Source: California Land Stewardship Institute et al. 2011
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8.6

Chapter 8 - Streambank Protection and Stabilization

Construction Approach

Bank stabilization activities are generally conducted from June 15 to October 315 when streams
are at their driest. In dry years, work may begin earlier than June 15" and extend past October
31° (usually not longer than an extra two weeks on either end), provided that the District has
received permission from the appropriate regulating agencies. Bank stabilization projects typically
require 3 to 5 days to complete. As feasible and suitable, where earthen backfill is required for a
bank stabilization project, the material will be collected from local stream deposits, such as
blocked culverts or aggraded streambed locations.

Bank stabilization projects covered under this program will not affect more than 1,000
consecutive If of bank. The majority of bank stabilization projects will encompass between 100
and 500 If of bank. Repairs shall be confined to an area not to exceed 20 feet beyond (landward)
of the failed or failing bank or structure. The District has learned that smaller projects are not
necessarily better when addressing erosion issues, because a “band-aid” approach does not
guarantee a long-term solution to the root cause of the issue. If a healthy and intact riparian zone
is present adjacent to the bank failure site, care will be taken to disturb the least amount of
vegetation possible, including mature trees. Access, staging, and project construction will be
conducted to minimize impacts on existing riparian vegetation. Bank failure sites may contain
exposed soils or be covered in shrub or ruderal vegetation such as grasses or blackberries.
Overgrown vegetation will only be removed to the extent necessary to repair the bank.

When bank stabilization projects occur, banks will be recontoured to match the adjacent bank
slope (i.e., returned to pre-failure condition). Most District-maintained channels have bank slopes
of 2:1 or steeper. As described above, if site conditions allow, the bank slope may be stabilized at
a less steep slope (to reduce the likelihood of renewed failure), but only if the work is conducted
within the confines of the original channel as-built condition and the District’'s maintenance
easement. Stabilized banks will be flush with the existing bank slope, and only limited new
material may protrude from the bank.

Equipment used for bank stabilization activities may include extending arm excavators, small
bulldozers (Bobcat style), front-end loaders, and 10 CY dump trucks. Staging for repair activities
will occur on adjacent access roads. Soil and rip-rap will be staged in areas that have been
previously disturbed (i.e., service road, turn-outs, etc.). The majority of the work will take place
from the top of bank zone and care is taken to minimize the area of disturbance. Appendix |
includes typical design plans, construction methods, and other construction details (e.g., typical
depth and width of excavation) for each biotechnical treatment option described in Section 8.3.2
above.

BMPs and avoidance and minimization measures will be applied based on the equipment used,
site conditions, and access to the site (see Table 4-1.) If repair activities affect the active channel,
the work area will be isolated from flowing stream segments using silt fences, wattles, and/or
cofferdams. Dewatering techniques and additional BMPs appropriate to bank stabilization
projects are described in Table 4-1.
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9.1

Chapter 9
SEDIMENT AND DEBRIS REMOVAL ACTIVITIES

Overview

By filling a portion of the channel cross section, deposited or accumulated sediment and debris
can reduce a channel’s capacity to safely convey streamflow. To alleviate this flood risk, the
District may remove excess sediment and debris from their flood control channels and facilities
and those that are owned by other municipalities, as well as those that are under the County
Roads Division’s maintenance responsibility. Sediment and debris removal mostly occurs within
modified/engineered channels or within proximity to culverts and bridges. The SMP does not
include any expansion of channel capacity beyond the original functioning channel condition.
Sediment and vegetation removal is also necessary at the Town of Yountville’s in-channel
detention basins and at detention basins in American Canyon.

The number of sediment and debris removal projects undertaken in a given year and the quantity
of sediment removed depend on recent hydrologic and weather conditions, the frequency of past
storm events, and the history and extent of past maintenance activities. Sediment and debris
removal needs are generally greater following a wet winter with higher than usual runoff, slope
erosion, and sediment delivery compared to an average or dry winter when sediment yields are
less. Collectively, the District implements up to ten sediment removal projects immediately after
a wet winter and then may go a year or two without needing to conduct any sediment removal
projects.

The District’s sediment removal activities vary in length depending on channel characteristics and
covers channel segments roughly 250-500 If long. These projects typically occur only in District
owned or maintained engineered or modified flood control channels. The City of American
Canyon’s forecasted sediment removal activities are typically 100-200 If long and would involve
removal of 25-50 cubic yards of sediment per site. The County primarily conducts sediment
removal from existing drainage ditches and roadside culverts. On average, 100 to 500 CY of
sediment is removed from up to ten sites per year. Most commonly, the District needs to alleviate
a specific flood concern at an individual crossing, culvert, or other in-channel facility that
experiences moderate sediment accumulation. At crossings, culverts, or other facilities, sediment
removal often occurs in concrete lined channels. For the Napa River/Napa Creek Flood Protection
Project (Flood Protection Project), the Napa Creek box culverts, flapgates, and trench drains are
inspected for sediment accumulation as well. The District may also undertake geomorphic shaping
projects, where instream depositional features such as gravel bars or benches may be realigned
or reshaped to reduce the flood hazard or redirect erosive flows away from vulnerable
streambanks. The District has learned that, to minimize impacts, it is best to remove sediment
less frequently, but to address the issue comprehensively when implementing such projects.

In general, the District rarely undertakes large reach-scale sediment removal projects, where
sediment is removed from an entire length of channel reach. Because reach-scale projects are
infrequent, they are not considered routine maintenance and are not covered under the
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programmatic permits for the Program. Under the SMP, sediment removal projects are limited to
no greater than 1,500 If.

All channel sediment removal activities will follow the impact avoidance and minimization
approach and principles described in Chapter 4, including the BMPs presented in Table 4-1.
Permits necessary to support sediment removal activities are described in Chapter 2.

As part of maintenance of the Flood Protection Project, the District is responsible for monitoring
sediment deposition occurring in Napa River downstream of the bypass inlet (near the oxbow).
As described in the Flood Protection Project’s O&M Manual (USACE 2018), once all project
features are constructed, the District will periodically re-survey representative cross sections of
the Napa River within the Flood Protection Project area, re-evaluate Manning’s n values and
develop a modified HEC-RAS 1D2D model to determine the need for future maintenance activities
including possible sediment removal.

Maintenance of the lower Napa River from the Third Street bridge in the City of Napa and
downstream is overseen by the U.S. Army Corps of Engineers (USACE) as part of the Napa River
Navigation project. The USACE periodically dredges the Napa River to maintain navigational use.
The District provides and manages dredge spoil sites at Edgerly Island and the Imola Site (also
utilized by the Napa Sanitation District) for placement of material dredged by the USACE.
Sediment disposal and reuse activities at these sites are further described in Chapter 10,
Maintenance of Restoration Projects and Other Sites, Section 10.3. Activities conducted on the
lower main stem Napa River are authorized by regulatory agencies independently from the
District’s routine SMP.

9.2 Sediment Sources

Sediment delivered to the District’s flood control channels has a variety of upstream sources.
Transported sediment may be derived from upland erosive areas such as steep and exposed
hillsides, active landslides, or gullies. Erosion may also occur in less steep locations, but due to
land use practices or erosive soil types, may provide abundant sediment loading to the
downstream channel. Erosion is particularly susceptible at construction and grading areas and
where new roads are developed or old roads expanded.

Beside these watershed sources, sediment is also provided directly from erosion and transport of
instream channel sediment. Instream sediment sources from bank erosion, transport of sediment
from depositional features like instream bars or benches, or erosion of the channel bed itself
(incision) may be a significant contributor to downstream sediment delivery. This effect is
pronounced where “hydromodification” occurs, whereby development or land use practices
reduce surface infiltration capacity, increase surface runoff, and thereby increase streamflow
peak discharge and velocity. All these processes result in more erosive streamflows.

In developing the Total Maximum Daily Load (TMDL) for the Napa River Watershed, the San
Francisco Bay Regional Water Quality Control Board (RWQCB) investigated sediment sources in
the Napa River watershed between 1994 and 2004. The RWQCB (2009) concluded that:

1. More than half of fine sediment delivered to the Napa River is associated with land use
activities, including roads, channel incision, vineyards, intensive livestock grazing, and
urban stormwater runoff.
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2. Channelincision, in addition to being a significant sediment source, is the primary cause
of channels being isolated2 from their floodplains. Channels that are disconnected from
their floodplains have reduced spawning and rearing habitat for salmon and steelhead.

3. Sediment loads vary greatly depending upon geologic conditions, land use activities, and
the location of dams.

4. Thirty percent of the Napa River watershed drains into reservoirs which capture upstream
gravel and sand, and most of the finer sediment input to upstream channels. However,
human induced erosion downstream of dams is high. The fine sediment load in the lower
Napa River downstream of the major reservoirs is substantially elevated.

The RWQCB studies concluded that, between 1994 and 2004, the sediment load into the Napa
River at Soda Creek was 466 metric tons per km? per year, or roughly 185% of the estimated
natural (or baseline) erosion rate of 252 metric tons per km? per year. Table 9-1 summarizes the
RWQCB’s findings on sediment sources in the Napa River Watershed.

Table 9-1. Mean Annual Sediment Delivery to Napa River at Soda Creek (1994-2004)

Estimated Mean Annual Delivery Rate

Source .
(metric tons/yr)

Land areas upstream of dams (fine sediment discharged from reservoirs)

= Natural Processes 7,000

= Human Actions 11,000

Land areas downstream of dams

= Natural Processes 92,000

= Human Actions

Channel incision and associated bank erosion 37,000
Road-related sediment delivery (all processes) 55,000
Surface erosion associated with vineyards and/or
] . 37,000
livestock grazing
Gullies and shallow landslides associated with 30.000
vineyards, and/or intensive historical grazing ’
Urban stormwater runoff and wastewater
. 2,500

Discharges

Total 272,000

Notes: From (RWQCB 2009). Drainage area for Napa River at Soda Creek = 584 km2. Estimates above do not include
sediment deposited and retained in tributary reservoirs, which includes all gravel and sand, and most of the finer
sediment input to channels located upstream of the reservoirs. Approximately 104,000 metric tons per year of
sediment are deposited in tributary reservoirs, 48,000 metric tons per year of which is derived from natural
processes (Above estimates are rounded to the nearest thousand).

As shown in Figure 1-1 and described in the channel characterizations of Chapter 3, the District’s
flood control channels are primarily located along the southern Napa Valley floor and along the
lower alluvial fan reaches of the side valley tributaries that descend toward the Napa River. City
of American Canyon’s flood control channels are located further south with American Canyon
Creek descending toward the Napa River.
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The District’s primary maintenance reaches are located in the more gently sloping valley floor
region. From a watershed perspective, these areas are generally depositional environments.
However, within the program area, not all reaches are depositional. More site-specific in-channel
hydraulic conditions determine whether sediment is eroded, transported, or deposited in a given
reach. Factors such as channel gradient (slope), channel width, alignment, sinuosity, and depth of
flow all influence instream sedimentary processes. Subtle transitions from higher gradient to
lower gradient sections may favor sediment to fall out of suspension and deposit. Similarly,
transitions from a narrower stream section to a wider channel may also cause flow dispersion,
reduced velocities, and result in net deposition and bed aggradation. Transitions from piped or
culverted sections to an open-channel, or transitions at road crossings or structures may also
favor sediment fall out and deposition.

The relevance of these site-specific sedimentary processes to maintenance needs is that certain
locations in the program area are more prone to sedimentation and are therefore more prone to
requiring routine and repeated maintenance. Many of these areas are identified in the channel
characterization sheets of Chapter 3, Environmental Setting. When the underlying factors causing
sediment deposition are understood and identified, maintenance activities can be tailored to be
more effective. Focusing the sediment removal work specifically to deposition prone areas, and
not to wholesale reaches, helps avoid and minimize potential environmental impacts associated
with sediment removal activities. These approaches are further described in Chapter 4.

The District is also collaborating with other local entities to address watershed sediment sources
upstream in an effort to manage sediment loads and minimize maintenance needs. The Napa RCD
is working throughout the County with landowners on upland road improvement projects to
reduce upstream inputs of fine sediment. These road practices are described in Chapter 11 and
demonstrate the District’'s and RCD’s commitment to watershed wide collaboration and
environmental management. The District is tracking annual sediment load reductions associated
with watershed enhancement projects. See Section 13.4.1 for additional discussion about the
District’s progress in both tracking sediment load reductions and meeting goals of the Napa River
Sediment TMDL.

9.3 Maintenance Goals and Triggers
9.3.1 Sediment and Debris Removal Goals
The District’s goals for sediment removal activities are to:
= identify and prioritize stream locations that require sediment and debris removal and
maintenance to ensure adequate flood conveyance capacity;
= understand the underlying geomorphic processes at all of the District’'s maintenance
channels to inform and guide appropriate maintenance actions;
= develop an appropriate maintenance target condition for sites that balances flood
protection needs, economizes maintenance activities, and avoids and minimizes
environmental impacts;
= improve water quality conditions through sediment management, including the removal
of fine sediments; and to
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= conduct maintenance that will enhance stream function while minimizing the need for
repeat maintenance.

Where appropriate, target conditions for each reach are identified according to management
needs, reach functioning, and other opportunities and constraints. In this way, stream sections
are managed to maintain and enhance sediment conveyance, water quality, and habitat. To the
extent possible, the District seeks to preserve and/or enhance beneficial instream bed forms and
habitat features (including LWD) that support in-channel complexity, diverse cover, and local
habitats.

The District’s approach to sediment removal and management is to implement maintenance
incrementally as needed. Incremental maintenance prevents sudden, drastic alterations in
sediment load within individual reaches, which could accelerate further aggradation or incision.
Incremental implementation also allows time for monitoring, evaluating channel conditions, and
adaptively adjusting the maintenance approach as needed. The incremental maintenance
approach has a spatial component and a temporal component, in that sediment removal activities
will occur in specific reaches at a given time and not throughout an entire stream system in any
given year. Therefore, stream maintenance activities for specific reaches will be prioritized
annually with only the reaches in highest need being treated.

9.3.2 Sediment Removal Triggers

In general, sediment removal activities are appropriate when any of the following conditions
applies:

= The channel is systemically aggrading such that channel capacity is significantly reduced
and the risk of flooding increases. The degree to which channel capacity has been reduced
is determined based on visual assessment (during dry season and wet season conditions),
cross section comparisons to the as-built channel condition, and any past record of
flooding conditions. The District will be supporting a stream data collection effort as
described in Chapter 14, Section 14.8, Data Collection and Management.

= Accumulated sediment is covering or blocking culvert outfalls, drop-inlets, drainage
ditches, or filling box culverts, threatening to cause flooding.

= Sediment is accumulating in a way that supports excessive vegetation growth,
threatening channel capacity or creating undue roughness.

= Sediment accumulation is impeding fish passage.

= |nstream structures designed to direct flows for flood management are causing excessive
sediment deposition. Examples include culverts that are filling with sediment.

= Sediment and vegetation in detention basins has accumulated so much that the basins
are clogging outlet pipe openings and/or stormwater capture capacity is substantially
reduced.

The need for sediment management action is unlikely if none of these trigger conditions are
present. The District may also need to evaluate the overall channel form including channel
geometry and invert elevations to better understand why certain reaches are chronically
depositional.
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Sediment Removal Activities at Culverts and Stream Crossings

As introduced above, sediment removal activities typically occur at small localized sites (less than
500 If long) that experience sediment deposition or blockages. Sediment removal activities may
often occur at culverts and stream crossings (and immediately upstream and downstream of
crossings) where sediments tend to collect and deposit. Sediment removal activities generally
occur under dry channel conditions. However, if maintenance is necessary where water is in the
channel, dewatering would be conducted (see discussion below).

Sediment removal projects will typically involve the following activities:

= removal of accumulated sediment from up to five channel, culvert, or pipe locations per
year;

= typical project distance of 100-500 If and 50-100 CY of sediment removal per maintenance
site (within engineered flood control channels);

= typical project distance of 25 If in natural channels;

= if mechanized sediment removal is necessary, excavation equipment will be located
outside of channel on maintenance access roads above high bank locations. From that
location, excavators can remove sediment and place it directly onto hauling trucks,
keeping all mechanized equipment outside of the channel;

= if using a long reach excavator is not possible (for example, within a covered box culvert),
maintenance staff may use small Bobcat®, skid-steer, or walk-behind power-shovel to
remove sediment on concrete surfaces or hardened facilities. A vacuum truck is also used
to remove sediment from smaller culverts and pipes;

= where possible, maintenance staff will use non-mechanized hand tool approaches for
smaller scale projects or in working around sensitive instream locations that are not
hardened surfaces; and

= if repeated channel entrance is necessary, maintenance staff will identify temporary
access locations and develop access ramps along the stream banks, to minimize repeated
disturbance to bank locations.

Smaller culverts (12 to 24 inches) made of corrugated metal pipe (CMP) often drain from adjacent
properties directly into District-maintained channels. Neither the District nor other partner
municipalities is responsible for maintaining local private drainage culverts beyond the each
entity’s property or maintenance easement, but both maintain the outlet of such culverts when
they enter flood control channels under their maintenance. A culvert outlet that is blocked with
sediment or vegetation will not drain properly. Removing sediment from a small culvert outlet
may require similar techniques as described above for culvert crossings but may also simply
require digging out the culvert outlet by hand.

The sections below discuss sediment removal operations and techniques. Regulatory compliance
requirements for sediment removal are not reviewed in this chapter, but are presented in Chapter
2, Regulatory Compliance.
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9.4.1 Channel Access and Staging

Access to the project site and staging of equipment and vehicles will take place on existing access
roads adjacent to the channel. Flood control channels maintained by the District typically have at
least one access road running along the top-of-bank on one side of the channel. Some channels
have an access road on either side of the channel. Where feasible, mechanized sediment removal
is conducted using an excavator from the top-of-bank access road. This reduces the need for
equipment within the channel. Where feasible, instream work is conducted from the north side
of the channel to avoid needing to remove vegetation (and the accompanying shade reduction)
from the south side.

When the channel shape, bank height, or the presence of large mature trees prevents the use of
the top-of-bank access roads, an access ramp (earthen or hardened, if already existing) may be
used to move equipment lower on the bank of the channel, or move the equipment into the
channel. Access ramp locations are selected to avoid impacts to vegetation, while providing
efficient, safe equipment access to the work area. If used, access ramps are temporary and will
be regraded and replanted following the sediment removal activities. Following maintenance, the
ramps will be seeded with native grasses and erosion control fabric will be installed.

When necessary, sediment removal activities can be conducted from within the channel bed. This
approach is favored where top-of-bank or side-bank access is unavailable, or would require
unnecessary damage to trees along the riparian corridor. Scrapers, skid loaders, bulldozers, and
smaller Bobcat® type loaders are used when working directly in the channel bed. All removed
sediment, whether working from top-of-bank, mid-bank, or in channel will be placed in 10- or 20-
cubic-yard dump trucks located on the access road or within the staging area.
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9.4.2 Mechanized Sediment Removal

Aggraded sediment can be removed with a long-reach excavator, bulldozer, scraper, or front
loader. As described above, the preferred approach is to have the long-reach excavator located
on the access road adjacent to the channel. Once excavated, sediment is placed directly into dump
trucks parked on the access road. BMPs and avoidance and minimization measures will be applied
to sediment removal activities based on equipment used, site conditions, and access to the site.
If equipment is operated in such a way that loose sediment may possibly enter the active channel,
erosion control fabric will be installed at the toe-of-slope or along the edge of the active channel
to avoid delivery of any dislodged sediment into the channel and/or low-flow channel. If
equipment is used within the channel, or if activities conducted from top-of-bank may affect the
active channel, the work area will be isolated from flowing stream segments using silt fences,
wattles, and/or cofferdams (see the Dewatering section below). Additional BMPs are identified in
Table 4-1 and will be applied as appropriate to all sediment removal projects.

9.4.3 Dewatering

Dewatering of the stream may be required in order to conduct sediment removal in the channel.
Many program area creeks are intermittent or ephemeral. Such creeks are dry in the summer
maintenance season and therefore do not need dewatering for maintenance. Other creeks are
perennial and carry flow year-round. Several of the channels in urbanized areas, or downstream
of urbanized areas that were historically dry in summer, now receive flows from urban runoff and
contain water year-round. In American Canyon, dewatering activities are expected to be
necessary in American Canyon Creek, Walsh Creek, and Newell Creek.

If the channel is conveying water or ponding at the time of maintenance, dewatering techniques
will be used. The District typically uses a small-scale and flexible approach with a small coffer dam
(typically made of sand bags) less than 1 foot deep, a small portable pump (5 horsepower or less),
and 4-inch flexible pipeline to re-route flows around the work site downstream. Where
dewatering occurs, work sections are kept short, less than 100 If to minimize dewatering effects.
Pumping rates are set to match inflows to the coffer dam with the downstream release of the
diverted flows. Pump intake lines are protected with screens according to NMFS and CDFW
criteria (i.e., not larger than 1/8 inch) to prevent the entrainment of aquatic species. The diverted
flows are released back into the channel as near as possible to the downstream end of the project
area. Silt bags are used at the end of the diversion pipe to reduce any sediment discharge
downstream and to dissipate flow velocity and prevent scour at the discharge site.

Channels will only be dewatered to the extent necessary to conduct sediment removal activities
while protecting water quality and avoiding impacts to aquatic species. Specific BMPs for channel
dewatering are described in Table 4-1.

9.5 Sediment and Vegetation Removal from Detention Basins

Detention basins are located throughout the City of American and are intended to improve the
quality of urban runoff from impervious surfaces including roads, parking lots, residential
neighborhoods, commercial areas and industrial sites. The basins are intended to reduce peak
stormwater runoff rates by providing temporary storage and reducing erosive flows during large
storm events. The detention basins are designed to help slow the rate of runoff and improve the
quality of the stormwater before leaving the detention basins. They also collect and trap
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sediment, pollutants, and other debris from stormwater that would otherwise end up clogging
creeks and streams. Vegetation within the basins help filter out pollutants in sediment before the
runoff reaches the outlet of the basin. Routine maintenance of detention basins includes
removing dead cattails, bulrush, and other decomposing vegetation where vegetation has visibly
clogged outlet pipe openings and removing accumulated sediment to restore the basin capacity
to its as-built condition. Vegetation and sediment removal work is primarily conducted using hand
tools but, depending on the size of the basin, heavier mechanized equipment is used (e.g.,
backhoes or excavators with a flail mower attached).

9.6 Debris Removal

Debris removal involves removing non-sedimentary materials that are deposited in channels as a
result of high flows or through human activity. Such debris includes tires, shopping carts, trash,
furniture, clothing, homeless encampments, and other substances. Whereas sediment
accumulation typically involves the raising of the stream bed in a uniform manner and the
development of instream depositional features such as instream bars; non-sedimentary debris
typically occurs in the form of isolated objects or debris mounds or snags. However, such debris
whether in the form of a snag, mound, or isolated object can significantly reduce channel
conveyance capacity and affect hydraulic conditions. In particular, debris jams can divert and
redirect flows into streambanks and thereby increase bank erosion. Large debris is also
problematic when caught against crossings and bridge abutments which leads to raised water
elevations and blocked culvert entrances and outfalls.

The District routinely monitors flood control channels
within their respective jurisdiction to remove debris that
impairs hydraulic conditions or reduces channel
conveyance capacity. Based on these routine
inspections, debris removal occurs on an as-needed
basis. Debris removal may also be required to provide
access for minor maintenance activities at stream gages,
culvert outfalls, flap gates, and grade control structures.

i :
Abandoned instream dam on
Wing Canyon Creek before removal

Debris removal activities are generally conducted by
work crews using hand tools and occasionally a winch.
Heavy equipment is typically not used for debris removal.
Non-vegetative debris is removed from the site via dump truck for disposal at a solid waste landfill.
However, containers of hazardous waste, such as paint and oil, are sealed in protective containers
and disposed at an appropriate hazardous waste facility. BMPs identified in Table 4-1 will be
applied, as appropriate.

As creek and watershed stewards, the District assists
private property owners and other local partners
(including agencies) in assessing existing instream
obstructions and abandoned structures for possible
removal. As feasible, the District will assist local
watershed stakeholders through removing such
obstructions and abandoned facilities using hand tools
and approaches as described in this Manual. Related to

debris removal, the District also coordinates with local Wing Canyon Creek after removal of the

abandoned instream dam in 2012
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law enforcement to control the establishment of homeless encampments on the flood control
channels that are owned by the District and City of American Canyon. Such encampments can be
major sources for debris, garbage, and water pollution. Signs are posted 48 hours in advance of
homeless encampment removal.

There are many abandoned instream dams that remain in County creeks. These abandoned dams
(generally small in nature) have typically outlived their purpose and now remain as instream
barriers. Other constructed instream facilities considered for potential removal will be evaluated
on a case by case basis for consistency with the management objectives and principles of the
Stream Maintenance Program. The photos above illustrate before and after photos of an instream
dam on Wing Canyon creek in 2012. This structure was removed by hand-held tools and with
approval from CDFW.

9.7 Sediment and Debris Disposal

For projects involving sediment removal, and as specified in the Sediment Sampling and Analysis
Guidelines included in Appendix K, the District will test the sediment to be removed to determine
the suitability for disposal or reuse based its chemical qualities. The discharge orders issued by
the Regional Water Board dictate the degree of sediment sampling and testing required for
sediment disposal or reuse associated with this maintenance program. This Manual incorporates
these requirements by reference. As specified in the Sediment Sampling and Analysis Guidelines,
sediment samples will be collected and analyzed according to the Beneficial Reuse of Dredged
Materials: Sediment Screening and Testing Guidelines (RWQCB 2000) as appropriate for wetland,
channel, or floodplain restoration purposes. Sediment reused for agricultural or commercial use
purposes would be tested according to specific analytes listed in Appendix K. Sediment testing
results will be submitted to the Regional Water Board for review and approval.

Sediment disposal and reuse sites are identified when the need for sediment removal activities
arise; sediment removal and disposal activities may not be necessary every year. In general,
sediment disposal sites can be characterized into five categories based on potential reuse or
disposal opportunities. These categories include (1) on-site reuse, (2) other wetland, channel, or
floodplain restoration reuse, (3) upland agricultural or commercial reuse (dry), (4) landfill disposal,
and (5) hazardous waste disposal. These five options will be evaluated in decreasing preference
with site selection based on the quality of sediment. The preference is to select disposal options
that most beneficially reuse the sediment with the least environmental effects. If hazardous levels
of contaminants are present, the material is taken to a permitted hazardous waste facility.

The District maintains two sediment disposal sites in association with the U.S. Army Corps of
Engineers dredging activities for navigation along the Napa River. These sites are the Edgerly
Island and Imola sites. For each site, the District intends to prepare management plans and secure
dredged material rehandling permits from federal, state and local regulatory agencies. Below is a
brief description of each site. Routine maintenance activities conducted at these sediment reuse
and disposal sites are also described in Chapter 10, Maintenance of Special Projects and Other
Sites, Section 10.3.

Edgerly Island Rehandling Site. The Edgerly Island Rehandling Site (Figure 1-4) was reconfigured
to receive sediment spoils in 2004. The total capacity of this site to receive sediment spoils is
300,000 CY. The site was only utilized once and has not been active since; the site is nearly empty.
Prior to receiving any sediment spoils in the future, the District will need to obtain a Waste
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Discharge Requirements (WDR) from the Regional Board. This site would provide a long-term
solution for sediment and debris disposal.

Imola Rehandling Site. The Imola Site (Figure 1-4) was reconfigured to receive sediment spoils in
2006. This site has the capacity to receive 50,000 CY of sediment spoils. This site was last utilized
for sediment disposal in 2017 pursuant to a separate WDR.

Further detail on sediment sampling methods, sediment chemical analysis, and disposal and reuse
options are discussed in Appendix K.

Trash debris removed from District channels is taken to one of two places depending on the
nature of the debris. Non-hazardous material is taken to the Napa County Corporation yard at 933
Water Street in Napa, while large bulky items and hazardous materials including tires are taken
to the Napa County Waste Transfer Station at 889 Devlin Road in American Canyon. Debris from
City of American Canyon channels may be delivered to the transfer station in American Canyon
or another nearby permitted landfill.
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Chapter 10
Maintenance of Special Projects
and Other Sites

10.1 Overview and Purpose

As described in Chapter 1, Introduction, the District conducts routine maintenance on District-
owned property and also performs monitoring and maintenance for special projects. This chapter
describes District maintenance activities at:

=  Restoration projects within the Napa County Community Facilities District (CFD),
= Sediment rehandling sites (Edgerly Island and Imola Avenue sites), and
= The Napa River/Napa Creek Flood Protection Project.

The District is supporting private property owners by maintaining two Napa River restoration
projects, the Rutherford Reach and the Oakville to Oak Knoll Reach projects. Each project has a
maintenance plan that was developed by the District and has been approved by federal and state
regulatory agencies. These reaches are encompassed by an established CFD and the District’s
maintenance work is funded by property tax assessments through the CFD. The maintenance
agreement and unique maintenance approaches applied to these projects are described in
Section 10.2. Section 10.3 describes maintenance activities conducted on two properties the
District owns for rehandling of sediment material dredged from the Napa River. The District is also
responsible for conducting routine maintenance of the Napa Flood Protection Project as
described in the USACE authorized Operation, Maintenance, Repair, Replacement and
Rehabilitation Manual (USACE, April 2018).

10.2 Maintenance within the Community Facilities District

The CFD encompasses the topographic area draining to the Napa River between Zinfandel Lane
and Oak Knoll Avenue; an area covering approximately 57,230 acres and nearly 20 miles of the
Napa River mainstem, and numerous tributaries to the Napa River. Participating landowners in
the Rutherford and Oakville to Oak Knoll restoration projects are included in the CFD. Creekside
landowners within the CFD area may annex into the CFD if they wish to receive maintenance
services from the District. Details on the maintenance activities conducted within the CFD are
provided below.

10.2.1 Rutherford Reach

In 2008, the District adopted a Resolution to establish formation of the Rutherford Reach Benefit
Zone Assessment District (Assessment District). The purpose of the Assessment District is to
establish and collect fees to fund maintenance activities within 41 parcels located on both sides
of the Rutherford Reach of the Napa River (4.5 miles of the river located south of St. Helena from
Zinfandel Lane to Oakville Cross Road). These parcels are participants of the Napa River
Rutherford Reach Restoration Project. River restoration on these parcels was completed in 2014.
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The District conducts monitoring and maintenance activities for the project with funds from the
Assessment District, which include different rates from the CFD; participants in the Rutherford
Assessment District pay Assessment District rates, not CFD rates.

District maintenance activities in the Assessment District are implemented according to the
Rutherford Reach Maintenance Plan (Jones & Stokes 2008) developed specifically for the
restoration project (see Appendix A). Maintenance activities include debris removal and
relocation of large wood; vegetation management; streambank erosion control; repair and
maintenance of floodplain benches; maintenance of created vegetation buffers; repair and
maintenance of aquatic habitat enhancement structures; repair and maintenance of streambank
stability structures; invasive plant removal and revegetation; and annual surveys and
assessments. Maintenance methods implemented in the Rutherford Reach are consistent with
those described in this Manual, and are consistent with the maintenance activities conducted in
the Oakville to Oak Knoll Reach described below.

10.2.2 Oakville to Oak Knoll Reach

Within the Oakville to Oak Knoll restoration reach, preventative and routine maintenance of the
river and restoration features will be funded through property tax assessments collected from
landowners through a CFD and adopted by the District. The CFD assessment is different than the
assessment applied to property owners in the Rutherford Reach. The core group of landowners
with restoration projects on their parcels formed the CFD in 2014; these are the property owners
of 23 restoration sites located between Oakville Cross Road and Oak Knoll Avenue. The CFD
boundary was extended by the District to provide property owners along tributaries to the Napa
River reach between Zinfandel Lane and Oak Knoll Avenue (1,016,306 linear feet) with the
opportunity to annex in and receive maintenance services for their properties. The core
landowners formed a Landowner Advisor Committee (LAC) to guide and review annual
maintenance and monitoring actives. The CFD funds annual District maintenance and monitoring
activities as described in the CFD Guidance Document (Napa County 2014), including annual
surveys, vegetation management, downed tree and debris management, and biotechnical bank
stabilization projects along the river (see Appendix A). Annual maintenance needs vary from year
to year depending on the magnitude of winter storm events and landowner requests. The
District’s objective is to work with landowners to ensure the long-term success of the restoration
project and to enhance physical processes and biological resources through the entire restoration
reach.

10.2.3 Community Facilities District Maintenance Activities

Currently, the CFD maintenance program is focused on maintaining the restoration features
installed by the Rutherford and Oakville to Oak Knoll restoration projects. However, the District
envisions broadening maintenance activities to other private property owner participants in the
future. The maintenance objectives, triggers, and activities described below would apply to any
location in the CFD.

The objectives of the CFD maintenance program are to:

1. Minimize bank erosion through vegetation management, large woody debris (LWD)
realignment and/or relocation, debris/large trash removal, and biotechnical stabilization.

2. Maintain the function of constructed instream habitat enhancement structures.
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3. Control target non-native invasive and Pierce’s disease host plants, to the extent
practicable, within the riparian corridor of the reach.

Within the CFD, and throughout the County, the District takes an integrated stream maintenance
approach that involves protecting and enhancing existing instream resources while ensuring that
restored features are functioning as designed. The CFD maintenance program is intended to
proactively address streambank erosion and failure to protect environmental resources and
properties within the CFD and maintain features constructed as part of the Rutherford and
Oakville to Oak Knoll restoration projects. Maintenance efforts also include controlling target
invasive non-native and Pierce’s disease host plants within the riparian corridor. Maintenance
efforts in the CFD are not intended to address catastrophic streambank failure, emergency
repairs, or large streambank erosion issues on private property. Such repairs would require
separate regulatory permits and approvals and would be implemented by individual landowners
in coordination with the appropriate regulatory agencies.

The following sections describe the specific types of activities included in the maintenance
program. Each year, the activities identified in the annual work plan will be implemented by
District staff, crews supplied by the District, or by landowner-supplied work crews overseen by
District staff. For some activities (depending on the nature and scope of the work they entail),
maintenance crews will also be required to implement measures to avoid and/or minimize
environmental impacts; this is described further in Table 4-1 (see Chapter 4).

Maintenance Triggers

Maintenance actions at restoration projects are triggered by observed conditions at specific
restoration features installed during project construction. Triggers are summarized in Table 10-1
below.

Table 10-1. CFD Monitoring Program and Maintenance Implementation Guidelines

Restoration

Project Action

Monitoring Parameter

Maintenance Triggers

Stabilize eroding banks
with biotechnical methods

Eroding stream bank
survey
Napa RCD fisheries studies

Bank erosion advances significantly
from previous monitoring period
Biotechnical stabilization feature
fails or is experiencing erosion

Widen selected reaches to
create inset floodplain
benches and secondary
channels

Channel morphology
survey

Sediment deposition degrades the
function of restoration feature
Erosion degrades the function of
restoration feature

Add in-channel large
wood & roughness
boulders or modify
downed trees to preserve
LWD within the channel

Large woody debris survey
Survey of California fresh
water shrimp habitat
structures

Napa RCD fisheries studies

Restoration feature fails or the
function is degraded

Sediment aggrades and buries a
structure

Erosion threatens the stability of
the structure

Debris jam or blockage degrades
the function
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Restoration
Project Action Monitoring Parameter Maintenance Triggers
Augment channel with = Channel geomorphology =  Gravel mobilizes downstream,
survey augmentation areas become
= Erosion/deposition pins heavily vegetated and begins
aggrading
= The designed function is degraded
Floodplain restoration = Channel geomorphology = Abundant nonnative invasive
survey vegetation growth
= Erosion/deposition pins = Sediment deposition degrades
= Vegetation survey intended function
= Significant erosion of restoration
feature or bank
Expand riparian forest = Vegetation survey =  Abundant nonnative invasive
vegetation growth
= Riparian restoration plant mortality
exceeds 20% of installed plants
within the first three years
= Erosion of restoration feature

Maintenance Activities for Constructed Restoration Features

Maintenance activities for constructed features in the Rutherford and Oakville to Oak Knoll
restoration projects include the following:

= Controlling non-native invasive plants

= Vegetation pruning

= Replanting native species

= |rrigation maintenance and installation

= |nstallation and repair of erosion control fabric and coir logs

=  Minor grading

= |nstallation and repair of biotechnical bank stabilization elements
= Replacing logs and boulders

=  Modification of downed trees to enhance LWD within channel

Preventative maintenance activities may be implemented proactively to prevent streambank
erosion and failure and associated impacts to adjacent properties and environmental resources.

The District conducts annual surveys of the Rutherford and OVOK Maintenance Reaches to
identify issues such as bank erosion, downed trees, and invasive plants. These surveys also are
used to prioritize potential habitat enhancement opportunities such as riparian planting, LWD
preservation, managed streambank retreats, and repair to constructed habitat features. The
District maps all proposed maintenance actions and coordinates maintenance activities with
individual landowners. In general, maintenance activities within these reaches employ the same
methods outlined in the above sections. The District’s environmental management approach
within the restoration reaches is based on an adaptive management strategy that aims to
rehabilitate degraded sections of the river through micro-restoration projects. An example of this
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approach would be a managed streambank retreat project, which may begin when an eroding
streambank causes a tree to fail and fall across the river. If the tree were to be left in place, the
flows would be redirected and could continue to cause bank erosion and impact adjacent
infrastructure. In this case, the District might work with the landowner to relocate infrastructure
at the top of bank, lay the bank back to a stable geometry to facilitate the installation of native
plants, and modify or re-orient the downed tree to minimize the potential for flow diversions or
debris jams.

Managed streambank retreat projects may require the use of large equipment positioned along
the top of bank to re-orient downed trees and to regrade overstepped streambanks. To re-orient
a downed tree, the District would use a construction fork lift (Skytrack) or crane that is staged
along the top of bank. In some cases, winches on trucks or chippers with pulleys placed in adjacent
trees may be sufficient to re-orient a downed tree. Medium sized excavators staged along the top
of bank would be utilized to re-shape streambanks to establish a stable geometry. Biotechnical
features would be constructed by hand crews and would vary from willow mattress to riparian
planting depending on site conditions; often multiple techniques would be used at one site.

Maintenance Activities throughout the CFD

Maintenance activities to be conducted on private property participants in the CFD include the
following:

= Downed tree management

=  Debris removal

= Vegetation management

= Erosion control/bank stabilization
=  Riparian planting

=  Culvert erosion repair

Maintenance methods for these activities are implemented as described in Chapter 5 through
Chapter 12.

Managed Streambank Retreat

Managed streambank retreat is a passive restoration approach that is being implemented in the
Rutherford and Oakville to Oak Knoll restoration project reaches, but may extend to all
participating properties in the CFD. Managed streambank retreat is where a landowner removes
vineyards within a buffer area along the river channel and installs an alternative agricultural crop
that can thrive in a riparian buffer zone or restores the area with native riparian and upland plant
species. Within the managed streambank retreat zone, landowners are agreeing to allow the river
to naturally expand with the understanding that the District will implement maintenance actions
to stabilize the streambank before it reaches the defined managed retreat line. The District will
collaborate with landowners to manage these areas in a manner that meets the riparian
enhancement objectives and is consistent with the landowner’s land management regime. Typical
maintenance actions will include the planting of native riparian and upland species, invasive and
Pierce’s disease plant management, biotechnical bank stabilization, grading the upper bank to
form a stable slope, and erosion control measures.

The overall goal of managed streambank retreat is to expand this land management concept to
create a more expansive riparian corridor along the Napa River and its tributaries for terrestrial
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species and to better support long-term habitat sustainability. Further discussion of this
maintenance concept is provided in Chapter 8, Streambank Protection and Stabilization.

10.3 Dredged Material Rehandling Sites: Edgerly Island and Imola
Avenue

The District intends to secure dredged material rehandling permits from federal, state, and local
regulatory agencies and will establish management plans for each site as needed to support
USACE dredging of the Napa River. In the meantime, routine general maintenance of the two sites
is included in this Manual. Background information and maintenance activities conducted on each
site is presented below.

10.3.1 Edgerly Island

The Edgerly Island dredged material rehandling site is located approximately 3.5 miles northwest
of the City of American Canyon and bordered by the Napa River to the east, Mud Slough to the
west. Adjacent properties include Napa River Reclamation District sanitary sewer treatment
ponds to the north, private residential properties to the east, and wildlife habitat conservation
lands owned by the California Department of Fish and Wildlife to the south and west (Figure 1-4).
This property was diked from tidal inundation from the Napa River in the early 1900’s and used
for agriculture to grow hay.

The District purchased the 39-acre property in 1981 for disposal of dredged material from the
Napa River. Dredged materials were placed at the site in 1987-1988. In 1994, the dredged material
was removed and the District reconstructed the site by raising the levees and increasing the
overall capacity of the site to approximately 330,000 cubic yards; this work was implemented in
2004.

The property was surveyed in 2013 to evaluate and delineate potentially jurisdictional waters of
the U.S. and State. Approximately 22 acres of the 39-acre parcel were determined to support
wetlands, including a diked marsh and a seasonally ponded depression (Horizon Water and
Environment 20131). The wetland delineation was evaluated in the field by the U.S. Army Corps
of Engineers and the wetlands were determined to not be federally jurisdictional under the Clean
Water Act. However, the wetlands are considered waters of the State under the California Porter-
Cologne Water Quality Control Act under the protection of the Regional Water Quality Control
Board.

Within the 39-acre parcel, the District historically conducted routine disking of the land surface,
controlled invasive plants (i.e., eucalyptus tree management and iceplant removal), maintained
flow gates, and managed ditch drainage on the property. Until a site management plan is
approved, routine maintenance will be limited to non-wetland portions of the parcel. Currently,
maintenance of the rehandling site primarily consists of annual mowing to manage vegetation.
The levees surrounding the dredge spoil area are mowed and weed-whacked annually in order to
minimize potential fire hazards. The drop-board culvert is annually inspected and vegetation and

1 Horizon Water and Environment. 2013. Wetland Delineation for the Edgerly Island Dredged Material Reuse Site,
Napa County, California. Prepared for Napa County Flood Control and Water Conservation District. September. HWE
Project No. 10.004.
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debris are cleared from immediately around the inlets and outlets to help facilitate positive
drainage. Vegetation management occurs along the drainage channel on the outside edge of the
levees (outside of the 45-acre wetland) to ensure that stormwater flows away from the site
unimpeded.

The District also owns the 45-acre parcel adjacent to the west of the dredged material rehandling
property. This site is maintained as a wetland mitigation site to offset impacts of dredging the
Napa River. Maintenance activities conducted on the 45-acre mitigation parcel primarily include
maintaining tide gates and levee road infrastructure. Management of the 45-acre wetland
consists of periodically opening of the sluice gate during a
medium or high tide event to allow for the flushing of
interior drainage channels. The flushing of the drainage
channels is done as a passive management technique,
implemented to maintain the integrity of the channel
geometry and the hydraulic function of the system. The
sluice gate is inspected annually to make sure it functions
appropriately and can be operated effectively. Standing
pools of water that become disconnected are prime
mosquito habitat and require chemical control which is
conducted by the Napa County Mosquito Abatement
District. To minimize the need for chemical control the
District maintains a functional drainage network through
periodic tidal flushing.

10.3.2 Imola Avenue

The Imola Avenue dredged material rehandling site is an excavated earthen basin located in the
City of Napa on the east bank of the Napa River at the former location of the Napa Sanitation
District’s wastewater treatment plant (Figure 1-4). This site is owned by the District and has the
capacity to receive 50,000 cubic yards of material dredged from the Napa River. This site does not
currently support jurisdictional wetlands. Sediment from Napa River dredging was last deposited
on the site in 2017. Maintenance activities conducted on this property include annual disking and
mowing the basin levee, and maintaining drainage outfall structures. Maintenance methods
include mowing using a tractor and weed-eating around the basin infrastructure.

10.4 Maintenance of the Napa River/Napa Creek Flood Protection
Project

As noted in previous chapters, the District is responsible for inspecting and maintaining the Napa
River Flood Protection Project. Routine maintenance activities conducted as part of the Flood
Project typically include annual mowing of vegetation on levees, dikes, and berms, periodic filling
of holes created by burrowing animals on levee slopes, repair of concrete box culverts, riprap,
planted rock slope protection and periodic removal of accumulated debris and sediment from
culverts which may impede hydraulic capacity. Additional details regarding inspections and
standard maintenance practices conducted at these sites are outlined in the USACE authorized
Operation, Maintenance, Repair, Replacement and Rehabilitation Manual (USACE, April 2018),
which is incorporated herein by reference. The Operation, Maintenance, Repair, Replacement
and Rehabilitation Manual (OMRR&R), prepared in accordance with the provisions of the Code of
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Federal Regulations Title 33, Chapter Il - Corps of Engineers, Department of the Army, Part 208 -
Flood Control Regulations (33 CFR 208), also includes environmental documents and approvals
issued to construct, operate and maintain the Flood project including:

e Biological Opinion's (BO) issued by the National Marine Fisheries Service (NMFS) and U.S.
Fish & Wildlife Service (USFWS)

e The Final Supplemental Environmental Impact Statement/Environmental Impact Report
(FSEIS-EIR), dated March 1999, evaluating the environmental effects of the Project under
National Environmental Policy Act and California Environmental Quality Act (USACE,
1999)

Both USFWS and NMFS issued BQO’s included pertinent conservation measures necessary for
construction, and operations and maintenance procedures. The final OMRR&R manual contains
the conservation measures required by the USFWS and NMFS issued BO’s. The OMRR&R
development also included regulatory review by state regulatory agencies (California Regional
Water Quality Control Board and the California Department of Fish and Wildlife).
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Chapter 11
RESOURCE CONSERVATION DISTRICT ROUTINE ACTIVITIES

11.1 Background

Through this Manual and on-going watershed coordination and planning efforts, the District
works closely with the Napa County Resource Conservation District (Napa County RCD) to protect
streams and watershed resources in the County. This chapter describes routine maintenance
activities that the Napa County RCD undertakes to improve and maintain unpaved roadways and
drainages to reduce watershed erosion and improve water quality. Whereas the District’s focus is
maintaining streams on public lands, the Napa County RCD is primarily focused on working with
private landowners to reduce the erosion potential from unpaved roads on private lands into
creeks. The Napa County RCD also works closely with the Land Trust of Napa County and the Napa
County Regional Parks and Open Space District to implement projects that reduce erosion and
sediment loading into local creeks from unpaved roads. Napa County’s Department of Public
Works, Roads Division does not work on unpaved or non-improved roads and is not the subject
of this chapter.

As with other partner entities, any collaborative projects included in the SMP will be overseen by
the District and subject to all applicable permitting conditions. For example, the RCD’s
maintenance activities will be included in the District’s notification document and annual report
to the permitting agencies as described in Chapter 14.

RCDs are some of California’s earliest and longest-serving local conservation organizations. RCDs
operate at the local level, working with private landowners and government agencies to identify
natural resource management needs and support local land managers to implement conservation
solutions on a voluntary basis. Conservation Districts were conceived by the federal government
in the early 1930’s as a result of the Dust Bowl and were later sanctioned by the State of California
in 1938 to provide assistance to local managers in addressing soil and resource conservation
challenges. They are “Special Districts,” organized under Division 9 of the California Public
Resources Code. The Napa County RCD was formed in 1945. This district includes overs over
500,000 acres of predominantly rural land in Napa and Solano Counties including the Napa River
watershed from Mt. St. Helena to the Napa-Sonoma Marsh, much of the Putah Creek watershed,
and the upper portion of the Suisun Creek watershed.

The mission of the Napa County RCD is to empower the community to voluntarily conserve,
protect, and restore natural resources in a landscape that supports agriculture, urban areas, and
wild spaces. The Napa County RCD provides technical and educational assistance to property
owners/managers and other stakeholders to identify and achieve their natural resource
management goals. The Napa County RCD serves as a source of information and can provide
technical guidance, permitting assistance, and financial incentives for landowners/managers
interested in implementing conservation or habitat enhancement practices. Participation in Napa
County RCD programs is voluntary and relies upon cooperation and collaboration. Napa County
RCD programs include:

Stream Maintenance Manual for Napa County 11-1
January 2019



Chapter 11— Resource Conservation District Routine
Activities

= LandSmart® Planning: providing technical assistance to land owners and managers to
identify and prioritize management practices according to individual needs, goals, and
timelines.

= LandSmart® On-the-Ground: providing technical and financial assistance to landowners
to implement best management practices to achieve resource and land management
goals from erosion control to fish habitat improvement.

= LandSmart® Water Resources: providing local solutions for water security, including
projects such as irrigation efficiency, storm water management, and monitoring of ground
and surface water.

= LandSmart for Kids® and LandSmart® Education: creating connections and inspiring
conservation by offering community members and youth direct engagement with the
local landscape and agricultural properties of the North Bay.

= Resource Monitoring: providing important data to the community that informs decision-
making and tracks changes in watershed health over time.

= Huichica Creek Sustainable Demonstration Vineyard: experimenting and demonstrating
sustainable vineyard practices and promoting healthy vineyards in a healthy ecosystem.

The focus of the practices covered in this chapter of the Manual fall within LandSmart® On-the-
Ground and are specifically related to reducing erosion from existing unpaved road systems to
improve water quality by reducing fine sediment transport to waterways.

Based on evidence of widespread erosion and concerns regarding adverse impacts to fish habitat,
in 1990 the San Francisco Bay Regional Water Quality Control Board listed the Napa River as
impaired by sedimentation. The primary impetus for listing was a concern regarding substantial
decline since the 1940s in abundance and distribution of steelhead and salmon in the Napa River
and its tributaries. Subsequently, the Water Board identified existing “roads” as a significant
source of sediment stating that on average, 50 CY of sediment is produced per mile of road, per
year in the Napa River watershed.

To address erosion from existing unpaved roads, the Napa County RCD has adopted an approach
to work with landowners and managers to prevent erosion through improved road maintenance
practices. Specific road maintenance practices can immediately benefit streams and aquatic
habitat by reducing sediment delivery from the road system, detaining flows to provide
opportunities to recharge the groundwater system, and reducing annual road maintenance costs.
The maintenance practices recommended in this chapter will reduce the impact of future human-
caused erosion on biological productivity of streams and improve water quality of future storm
runoff by reducing the transport of fine sediments.

The location of road maintenance projects in a given year is uncertain and will depend on
landowner interest and the condition of the existing road. Routine maintenance activities can be
carried out anywhere within the Napa County RCD’s jurisdiction. The Napa County RCD anticipates
that no more than 5 miles of road maintenance treatments will be carried out per year. Road
maintenance activities will follow applicable impact avoidance and minimization approaches and
principles described below (Section 11.6) and in Chapter 4, including best management practices
presented in Table 4-1.
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The sections below describe routine road maintenance goals and activities in more detail.

11.2 Unpaved Road Maintenance Goals: Reducing Road-related
Sediment Sources & Hydromodification

The Napa County RCD’s goals for routine road maintenance activities include:

= To identify and prioritize road maintenance locations, where existing degraded roads
deliver sediment to streams that support anadromous fish habitat or otherwise support
beneficial uses of water;

= To assess and understand existing road conditions and site-specific erosion processes to
guide appropriate maintenance actions and minimize environmental impacts; and

= To conduct maintenance that will reduce sediment transport from existing unpaved roads
and minimize need for repeat maintenance.

The Napa County RCD categorizes the potential impacts of unpaved roads on hydrologic and water
quality conditions into three major categories: episodic erosion, chronic erosion, and
hydromodification. In general, routine road maintenance activities are triggered when any of
these conditions exist or are likely to occur based on field observations and assessments
conducted using protocol of the California Department of Fish and Wildlife (Part X California
Stream Habitat Restoration Manual (Flosi et. al 2010) and the Handbook for Forest, Ranch and
Rural Roads (Weaver, W., Weppner, E., and Hagans, D.K. 2014).

= Episodic erosion occurs when soils fail in response to storm events or other “episodic”
triggers such as landslides. The goal of road maintenance in this instance is to prevent
episodic erosion from occurring. Stream crossing washouts, road-related landslides, and
gullying are examples of episodic erosional features that can be avoided through
proactive and proper maintenance of secure and stable roadways. Erosion volumes from
potential episodic erosion sites are quantified as potential volumes that may or may not
occur during any given storm event and may be transported in one large pulse on in
several pulses over an indeterminate time period. Key triggers for prioritizing this type of
maintenance activity includes observing the initiation of rills, gullies, or other erosional
features at the roadway that could be vulnerable during the next large storm event.

= Chronic erosion occurs when sediment from road surfaces, inboard ditches, and road cuts
collect in stormwater runoff and are delivered to a stream system. This erosional process
is chronic because it occurs during all storms that produce runoff. Unpaved roads tend to
have greater priority over paved road for treatment because they have more erodible
surface area and are less expensive to treat. The goal of road maintenance for treating
chronic erosion is to shape road surfaces and improve road drainage to avoid stormwater
concentration and to disperse runoff at regular intervals to locations that are stable.

= Hydromodification occurs when stormwater runoff collected by the road system alters
the hydrology of rural watersheds. Poorly constructed roads tend to collect surface flows
from the landscape and concentrate those flows into discrete discharge points.
Hydromodification increases the peak discharge rates in downstream creeks or channels.
These increased flows can cause the stream channel to incise, erode its banks, and
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thereby also lower the water table. Concentrated flows also make for a ‘flashier’
watershed, reducing the potential for groundwater recharge, decreasing summertime
flows, and making for a drier hillslope below the road. Similar to treatment of chronic
erosion, the goal of routine road maintenance to address hydromodification is to shape
road surfaces and improve road drainage to avoid stormwater concentration.

11.3 Routine Road Maintenance Activities in or Near Waterways

The activities detailed in this section were developed following the methods outlined in California
Department of Fish and Wildlife’s (CDFW) Part X California Stream Habitat Restoration Manual
(Flosi et. al 2006), Mendocino County Resource Conservation District’s Forest and Ranch Roads
Handbook (Weaver, W.E., and Hagans, D.K. 2014), Napa County’s Guidelines for County Road
Maintenance Practices that Protect Aquatic Habitat and Salmonid Fisheries (Napa County, 2014),
and approved Best Management Practices (BMPs) by the State Water Resources Control Board
(SWRCB).

Routine road maintenance treatments in or near waterways can be grouped into 3 primary
categories: routine maintenance, road decommissioning at or near creeks, and road-to-trail
conversion at or near creeks.

11.3.1 Routine Road Maintenance Activities at or Near Creeks

Routine road maintenance activities improve the resiliency of existing roads to large storms while
ensuring safe vehicle access. Examples include upgrading stream crossings, culvert replacements
to accommodate larger peak storm flows, and road-shaping treatments, such as critical dips, to
prevent stream diversions. Additional maintenance activities to improve road drainage and
reduce erosion and sediment loading to creeks include removing unstable sidecast and fill
materials from steep road adjacent slopes, improving roadside ditches, removing berms, and
improving the overall road slope either through outsloping, crowning or insloping to improve
surface runoff dispersion. Routine road maintenance may include adding road rock or rock armor
as needed to fortify road surfaces and crossings.

Stream Crossings:

=  Ford Crossings. Ford crossings are designed so that the vehicle travels across the stream
bed. These are installed in locations where the existing road crossing is already eroding
or the crossing is vulnerable to erosion. The advantage of ford crossings is that no culvert
is installed which keeps the stream crossing open, avoids sediment plugging of culverts,
and maintains a more continuous stream profile. No fill or armor material is placed in the
stream bed to accommodate the crossing. They are constructed with a dip in the axis of
the crossing to prevent diversion of the stream flow. By design, this type of stream
crossing is adequately sized for the 100-year peak storm flow and has reduced diversion
potential (Figure 11-1). See Appendix L, typical drawings 5a and 20 for further description.
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Figure 11-1. Example of a ford stream
crossing

Armored Fill Stream Crossings. Armored fill crossings are constructed by using
interlocking rock armor of sufficient size to fortify the channel as well as resist sediment
transport on the road by stream flow. They are constructed with a dip in the axis of the
crossing to prevent diversion of the stream flow, and focus the flow over the part of the
fill that is most densely armored. By design, this type of stream crossing is adequately
sized for the 100-year peak storm flow and has reduced diversion potential (Figure 11-2).
See Appendix L, typical drawings 5a-7 for further description.

Figure 11-2. Example of an armored fill stream
crossing at Simmons Canyon Creek

Culverts at Stream Crossings. Where culverts show sign of failure or erosion, the Napa
County RCD recommends replacing them with culverts that are sized to accommodate
the 100-year peak storm flow, and set at the base of the roadfill in line with the natural
channel gradient (i.e., channel slope), to prevent further erosion at the culvert outfall.
This requires replacing and installing culverts that are of a sufficient length to construct
fill slopes at a stable 50% (2:1) slope angle (Figure 11-3 and Figure 11-4). See Appendix L,
typical drawings 1a, 1b, and 2 for further description.
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Figure 11-3. Example of culverted stream crossing with
a single post trash rack

Secondary Structures at Stream Crossings. Secondary structures installed at stream
crossings include downspouts and trash racks to support culvert function, and rock armor
to buttress and/or reduce erosion of steep fill-slopes (Figure 11-3 and Figure 11-4). See
Appendix L, typical drawings 1c, 3, and 4 for further description.

Figure 11-4. Example of rock armor used to protect
fillslope at a culverted stream crossing

Critical Dips at Stream Crossings with Diversion Potential. These features are essential
to directing flood flows across the road and back into the original channel downstream of
the crossing in a stable and non-erosive manner (Figure 11-4). See Appendix L, typical
drawing 1c for further description.

Earthen Sediment Retention Basins. Sediment basins are a simple but effective measure
for capturing and storing roadbed derived sediment along road approaches where there
are no options for changing road drainage patterns to disconnect the roadbed and
inboard ditch from the adjacent stream channel (Figure 11-5).
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Figure 11-5. Example of sediment basin
adjacent to roadway

11.3.2 Road Decommissioning Activities at or Near Creeks

Road decommissioning may be the best management practice for legacy road systems that are
no longer needed to access the property. Decommissioning does not require complete
topographic destruction of the roadbed to achieve effective erosion prevention. Rather, the
process can be thought of as similar to the long-term winterization of a road. Generally, with this
maintenance approach, all road-related drainage structures and fill material are removed from
the stream crossings so that they no longer will erode into the stream channel. Additionally,
unstable sidecast or fillslope materials on the downslope side of a road are excavated. Excavated
materials can be either stockpiled along the cutbanks to promote vegetative growth or endhauled
to a stable location. All lengths of road draining to treatment sites require surface decompaction,
construction of cross-road drains, and/or partial outsloping to reduce chronic erosion and
promote vegetative growth.

= Decommissioned Stream Crossings. Stream crossing excavations are decommissioning
treatments used for roads that are built across stream channels. The fill material
(including the culvert) is completely excavated and the original streambed and side slopes
are exhumed. Excavated spoil is permanently stored at nearby, stable upland locations
where it will not erode. As a final measure, the sides of the channel may be cut back to
slopes of 2:1, and mulched and seeded for erosion control (Figure 11-6). See Appendix L,
typical drawing 14 for further description.

Figure 11-6. Example of a decommissioned stream
crossing
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11.3.3 Road to Trail Conversion Activities at or Near Creeks

Road-to-trail conversion combines techniques from both upgrading and decommissioning. A
road-to-trail conversion ensures at least a 4 to 6-foot road width exists for hiking or quad four-
wheeler access. Existing fill material is excavated from the stream crossings to minimize episodic
erosion possibilities and to provide for a “ford crossing’ or an ‘armored fill crossing’ to allow for
continued low-impact access. Unstable sidecast or fillslope materials on the downslope side of a
road are excavated. Excavated materials from both stream crossings and fillslopes can be
permanently stockpiled along the cutbanks as long as a 4 to 6-foot wide tread remains for access.
All lengths of road draining to treatment sites require application of road drainage techniques
(e.g., removing berms, constructing rolling dips, outsloping, crowning, or insloping the road) to
improve dispersion of surface runoff.

Stream crossings:

=  Ford crossings. Ford crossings are excavated in the same way as a decommissioned road
crossing but an adjoining fillslope is constructed to maintain access across the stream bed.
No fill or armor material is placed in the stream bed. By design this type of stream crossing
is adequately sized for the 100-year peak storm flow and has reduced diversion potential
(Figure 11-1). See Appendix L, typical drawing 5a and 20 for further description.

=  Armored fill crossings. A majority of the fill material is excavated from the stream crossing
but a 4 to 6-foot wide armored fill crossing is constructed near the top of the excavated
area to provide for hiking or quad four-wheeler access. Armored fills are constructed
using the same methods described for routine road maintenance above. By design, this
type of stream crossing is adequately sized for the 100-year peak storm flow and has
reduced diversion potential (Figure 11-2). See Appendix L, typical drawings 5a-7 for
further description.

11.4 Routine Road Maintenance Activities in Upland Locations

Similar to the activities described above, the activities described in this section are implemented
to avoid and reduce potential erosional effects of unpaved roads in the County. The routine road
activities described below occur in upland areas outside of Clean Water Act (CWA) jurisdictional
waters of the U.S., wetlands, or waters of the State. Individual work locations may require
compliance with federal or state Endangered Species Act (ESA) provisions, which would be
evaluated on a case-by-case basis.

11.4.1 Road Grading and Repair

* Increasing Drainage Dispersal. This activity focuses on changing road shapes to disperse
and diffuse runoff, versus concentrating runoff and increasing its erosive potential. This
activity involves grading roadbeds to outsloped, insloped or crowned roadbed shapes,
with no outside berm or with frequent berm breaches along the outside edge of the road
(Figure 11-6). This approach allows collected road runoff to disperse more frequently than
running down a long length of road and becoming erosive. See Appendix L, typical
drawings 9a-9c, and 12 for further description.

= Road Drainage. Constructing rolling dips, Waterbars, cross road drains or ditch relief
culverts can be an effective approach to reduce the erosion potential. Rolling dips,
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waterbars, and cross road drains are a road-shaping practices that disperse road surface
runoff, and ditch relief culverts disperse runoff from cutbanks and inboard ditches (Figure
11-7). See Appendix L, typical drawings 8, 10, 11, 11b, 17 19a-19c, and 21 for further
description.

1010 2002

Figure 11-7. Example pre- and post-cnstruction photos of road
outsloping and rolling dip construction

Road Ripping or Decompaction. Road ripping is a technique in which the surface of a road
is disaggregated or "decompacted" to a depth of at least 18 inches using mechanical
rippers. This action increases infiltration of precipitation and runoff and thereby reduces
or eliminates surface runoff and may enhance revegetation success. See Appendix L,
typical drawings 10 and 17 for further description.

Decommission Outslope. This treatment approach places excavated materials from the
stream crossings and unstable fillslopes along the cutbank portion of the road surface.
These stockpiled fills will act to not only buttress the cutbanks and disperse runoff but to
also allow for vegetative growth on these otherwise overstepped areas (Figure 11-8). See
Appendix L, typical drawing 15 for further description.

Figure 11-8. Example pre- and post-photos of a decommission
outsloped road

11.4.2 Repairing Fillslope Failures

Excavation of unstable or potentially unstable sidecast material along the outside edge of a road
prism, and placement of the spoil on the roadbed, against the adjacent cutbank or end-hauled to
a stable location (Figure 11-9). See Appendix L, typical drawing 13 for further description.
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Figure 11-9. Example pre- and post-construction photos
of a fillslope excavation

11.5 Road Maintenance Methods

The following section describes general construction methods used to conduct the above-
described routine road maintenance activities. Pre-construction activities for all road
maintenance activities entail clearing and grubbing the maintenance site, limited vegetation
removal if necessary, and mobilizing construction equipment and materials at the maintenance
site. Typical equipment used for road maintenance usually consists of excavator, backhoe, bull
dozer, compacting roller, dump truck, and a water truck. Staging of equipment and materials are
confined to the existing road prism or outside of the riparian area.

=  Ford and Armored Fill Crossings. At ford and armored fill crossings, construction methods
may involve removing existing drainage structure (e.g., a culvert) if applicable and
excavation to create a dip in the roadway. The dip should be wide enough to
accommodate 100-year flow event. At armored fill crossings, rock armor is delivered and
placed along the road lengths draining into the crossing to protect against erosion of the
road. For the downstream side of an armored stream crossing, appropriate sized rock
should be placed to prevent transport by stream flow.

= Culverts at Stream Crossings. Culvert replacement and installation work involves
mobilizing equipment to the work area and installing temporary fencing around the work
area. Typical work involves using an excavator to remove the existing degraded culvert
section, preparing the culvert bed, and then lowering the new culvert in place. Once the
culvert has been installed, the trench will be backfilled, compacted, and restored to match
surrounding surfaces.

= Secondary Structures at Stream Crossings. Installation of secondary structures at stream
crossings entails delivering secondary structures such as trash racks or rock armor. Trash
racks may be comprised of galvanized pipe or fence posts, and should generally be equal
to the diameter of the expected woody debris (up to 4 inches). Depending on the size,
the secondary structure may be installed by hand tools.

=  Critical Dips at Stream Cross. Critical dips should be constructed on the lower side of the
stream crossing and should extend from the cutbank to the outside edge of the road
surface. Work entails excavating the road surface, grading the road to the desired slope,
and off-hauling removed soil to an upland area. Equipment that may be used include a
small dozer, grader, and excavator.
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= Earthen Sediment Retention Basins. Construction of sediment retention basins includes
clearing and grubbing the site, establishing a trench along the center line of the earthen
fill embankments, and filling the embankment with clean, low-permeability soils or rocks.
Ongoing maintenance of these basins typically entail inspection, removal of accumulated
sediment when half full, and occasional erosion protection measures to minimize off-site
erosion.

= Decommissioned Stream Crossings. Decommissioning roads at stream crossings consist
of excavating the road itself at the crossing, establishing stable side slopes (e.g., 2:1),
excavating unstable or potentially unstable sidecast and fill slope materials that could fail
and deliver sediment to a stream, and conducting road surface drainage treatments like
ripping, outsloping and/or cross draining to disperse and reduce surface runoff. Typical
equipment used for these types of improvements include a hydraulic excavator, a
bulldozer, and dump trucks to dispose spoil and debris material (Weaver et al. 2014).

= Road Grading and Repair in Upland Areas. Road maintenance in upland areas involves
similar activities to those described above near waterways.

11.5.1 Construction Timing and Extent of Maintenance Sites

Road maintenance activities are generally conducted from June 15 to October 31 when streams
are at their driest. In dry years, work may begin earlier than June 15 and extend past October 31
(usually not longer than an extra two weeks on either end), provided that the Napa County RCD
has received permission from the appropriate regulating agencies.

Typical stream crossing projects will not exceed 50-200 If channel lengths. Stream crossing
improvements can take anywhere from 1-5 days to complete. Ground disturbance will only
encompass the removal of road and earthen material above and below the crossing. Construction
site access, staging areas, and project construction activities will be conducted in a manner that
minimizes impacts to surrounding vegetation. Depending on site conditions, vegetation removal
may be required but will only be conducted where necessary to access the road maintenance site.

Where road related sediment is excavated, steam bank slopes will be laid back to a 2:1 slope angle
where possible. Excavated slopes will conform with existing channel geometry upstream and
downstream of project area. All bare slope will be seeded with native grass seed and straw
mulched to 100% cover.

11.6 Road Maintenance Impact Avoidance and Minimization
Measures

While the overall goal of these road maintenance projects is to reduce the erosive effects of
existing unpaved roads, and thereby provide a net environmental benefit to the watershed, the
implementation of such treatments may potentially cause some short-term environmental
effects. This section describes impact avoidance and minimization techniques that will be
implemented to reduce any negative short-term effects of the maintenance projects.

Pre-construction Surveys: As described in Table 4-1, pre-construction surveys will be conducted
for nesting birds and applicable special-status species. For activities occurring between February
and August 31, Napa County RCD will retain a qualified biologist to check the maintenance site for

Stream Maintenance Manual for Napa County 11-11
January 2019



Chapter 11— Resource Conservation District Routine
Activities

nesting birds within 2 weeks prior to initiating work. With respect to special-status species, Napa
County RCD will retain a qualified biologist to conduct a desktop review of the California Natural
Diversity Database (CNDDB), available vegetation and soil maps, and aerial photos to determine
whether suitable habitat is present for special-status species. Surveys of areas identified as
sensitive natural communities or suitable habitat for special-status species will then be conducted
at and near the work area. For special-status amphibians or reptile species, a qualified biologist
will conduct a survey of the work area within 7 days prior to commencing maintenance activities.
Protocols listed in BMPs BIO-1, BIO-2, BIO-4, and BIO-5 (see Table 4-1) will be followed to avoid
and minimize impacts to special-status species and nesting birds.

Other Measures to Reduce Impacts to Habitat and Protected Species: Table 4-1 identifies other
BMPs to reduce effects on biological resources. As described in BMP BIO-7, in the event that a
dusky-footed woodrat nest is identified in the work area, Napa County RCD or its biologist will
preserve the nest and maintain an intact dispersal corridor between the nest and undisturbed
riparian habitat. Napa County RCD’s biologist will also conduct desktop reviews to determine
whether suitable habitat is present for bat colonies within 100 feet of the work area or access
routes. If potential bat colony habitat is determined to be present, a bat survey will be conducted
to look for evidence of bat use. The biologist will determine whether work can proceed without
disturbing the bat colony, the potential need for a buffer zone to prevent disturbance, or whether
work can proceed without disturbing the colony.

Exclusion Measures: Once pre-construction surveys have been completed for nesting birds and if
the biologist finds nesting birds, buffer zones described in BMP BIO-1 should be established until
the young birds have fledged. Appropriate buffers vary for raptors and certain species and should
thus be established consistent with BMP BIO-1. Similarly, if special-status plants are present in
the work area, the biologist will place flags in the field and establish buffers around sensitive
plants or natural communities and ensure that they are visible to construction workers (see BMP
BlO-4 for more detail). If special-status eggs or tadpoles of special-status amphibians or reptiles
are found in the work area, buffer zones shall also be established around the location of
eggs/tadpoles. In the event that juveniles or adult special-status species are found, the biologist
will determine whether the individual is likely to leave the work area on its own and if so, will
establish a buffer zone around the individual. Refer to BMPs BIO-5 for more details on exclusion
zones for special-status amphibians and reptiles.

Cultural Resources BMPs: Prior to the start of construction, Napa County RCD will review
assessor’s parcel data maintained by the Napa County Department of Planning, Building, and
Environmental Services to determine if there is information about previous cultural resources
studies or sites within a project area. If the Napa County Department of Planning, Building, and
Environmental Services data indicate that a project area has not yet been surveyed for cultural
resources, Napa County RCD will contact the California Historical Resources System/Northwest
Information Center (CHRIS/NWIC) to determine if any cultural resources studies have been
conducted or if cultural sites have been previously recorded within the road maintenance area. If
the CHRIS/NWIC data indicate that the project area has previously been surveyed and no cultural
resources have been identified, Napa RCD can go forward with the project with no additional
studies. If the CHRIS/NWIC data indicate that the project area has not previously been studied, or
has been studied and cultural resources are present, Napa RCD will retain a cultural resources
specialist to conduct a field inventory to determine the presence/absence of surface cultural
materials associated with either prehistoric or historic occupation and summarize results in a
report consistent with BMP CUL-2. Note that the cultural resources specialist may have to contact
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the CHRIS/NWIC to get more detailed information about known cultural resources within the
project area. In the event that the work area is deemed highly sensitive with respect to cultural
resources, a qualified archaeologist will be present onsite during ground disturbing activities (per
CUL-3). Other cultural resources BMPs that would be implemented include a pre-construction
educational training (BMP CUL-5). In the event of accidental discovery of cultural remains or
historic or paleontological artifacts, work will be restricted or stopped until proper protocols are
met. Refer to BMP CUL-6 for additional details.

Project Limits: Road maintenance activities at stream crossings are generally limited to 200 feet
in length per site. In upland areas, road maintenance is limited to 5 miles total per year.

Dewatering: Although road maintenance will occur during the dry season when flows are
expected to be low or absent, dewatering may be necessary if stream flow is present. Dewatering
methods may include the use of a temporary cofferdam, stream bypass, and pumping or draining
water out of the work area. Prior to dewatering, Napa County RCD and a qualified fisheries
biologist will determine potential presence of fish and aquatic vertebrates and the appropriate
dewatering method that will result in the least disturbance to the channel and aquatic species.
Before the work areas are dewatered, fish and other aquatic species will be captured and
relocated to avoid injury and minimize disturbance.

To prevent aquatic vertebrates from re-entering the work area, fine-meshed nets or screens
should be installed above and below the work area. A qualified fisheries biologist with a CDFW
scientific handling permit will be on-site in the event that fish or other aquatic species are present
in the work area and require relocation. Relocation protocols identified in BMP GEN-15 (see Table
4-1) should be followed. If dewatering occurs in areas where California freshwater shrimp may be
present, such activities will only occur if an Incidental Take Permit (ITP) from CDFW has been
secured.

To minimize impacts on water quality and aquatic species, pumps and generators should be
maintained according to manufacturer’s specifications and the intakes will be screened to prevent
entrainment of fish or other aquatic vertebrates. Mesh screening will not exceed 1/8 inch.
Dewatering activities should encompass the minimum area necessary and be performed only for
the minimum amount of time needed in order to conduct in-water maintenance work. Instream
cofferdams should be built of materials such as sandbags, clean gravel, or rubber bladders which
result in no siltation or turbidity.

Other Site Protection BMPs: Erosion and sediment control measures would be implemented to
stabilize stream banks and protect water quality. Consistent with BMP GEN-3 (Table 4-1), example
BMPs that would be employed include installation of geotextile fabrics or biodegradable erosion
control blankets to protect soil surfaces on steep slopes, storm drain inlet protection, straw bale
barriers, silt fences, and other measures listed in BMP GEN-3. Once construction is completed,
disturbed upland soils would be seeded with native grass seed and mulched with certified weed
free straw.

Construction Monitoring: If nesting birds are found on-site, a biologist will be retained during the
construction period to monitor nesting birds, maintain buffers, and ensure that disturbance to
active nests does not occur. For activities that involve construction for more than 1 day, a qualified
biologist will be retained on-site to conduct a special-status species survey on each morning of
and prior to scheduled construction work. In addition, if a temporary bypass system is used for
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dewatering, the pumps will be monitored throughout the duration of construction to prevent low
water conditions and avoid pumping of muddy bottom water.

11.7 Road Maintenance Annual Implementation Process

11.7.1 Routine Road Maintenance Assessments

On an annual basis, Napa County RCD will conduct an inventory process that involves reaching
out to private landowners to determine where road repair and maintenance is needed. Once a
series of potential sites has been provided, Napa County RCD staff will visit the sites and inspect
the road and adjacent hillslope areas to determine which are treatable and where road
maintenance work would be beneficial. RCD staff will fill out an inventory data form documenting
current conditions and recommended treatments, and then enter this data into either a Microsoft
Access database or a Microsoft Word document. RCD staff will make note of the problem type
(e.g., stream crossing or upland area), erosion potential, apparent processes and relationships to
the nature of the problem, initial details for proposed treatment, an estimate of excavation
volume, and an estimate of equipment and labor hours. All potential repair sites will be mapped
using ArcGlIS software, and photos of the site are documented.

After inventorying all potential road repair sites, Napa County RCD will rank and prioritize the sites
based on the severity of the problem areas, budget constraints, design considerations, and staff
availability. If field observations determine that the cross-sectional area of active stream channel
is greater than 3 feet by 1 foot and a replacement culvert is needed, runoff calculations are
modeled to determine capacity needed for 100-year flow events. At stream channels with cross-
sectional areas equal to or less than 3 feet by 1 foot, an 18-inch culvert or armored fill may be the
appropriate treatment method. Typically, at maintenance locations where a stream crossing
provides anadromous fish passage, further engineering work will be required. In addition, the
number of road maintenance sites addressed in a given year depends on RCD staff availability.
Currently, Napa County RCD staff has one staff person available to assess road maintenance sites
and that person typically evaluates up to 5 miles of road per year. Collectively, these factors are
taken into account when considering treatment costs and ranking road maintenance sites.

11.7.2 Construction

Once Napa County RCD has prioritized repair sites for a given year, RCD staff will prepare
construction plans and specifications. Staff may retain appropriate engineering support to
develop construction plans and specifications for select sites that require fish passage or bridge
installation. After the design phase is completed, the construction phase will begin by
implementing appropriate pre-construction surveys and BMPs described in Section 11.6, above,
and initiate mobilize construction equipment. Typically work will be completed during the dry
season between June 15 and October 31. In dry years, work may commence prior to June 15 and
extend beyond October 31 (no more than 2 weeks). Photos of the site will be captured at the end
of construction.

11.7.3 Reporting and Monitoring

After construction is complete, staff will compile a report documenting the site characterization,
treatment methods used, results of construction activities, total construction costs, and source of
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funds used. The report will also include as-built design plans, sediment savings from project, and
pre- and post-construction photos of the road maintenance sites.

In the long-term, Napa County RCD will work collaboratively with private landowners to conduct
ongoing monitoring of the road maintenance site. Depending on the site, two types of monitoring
may be useful: topographic surveys and/or photo monitoring. Topographic surveys can be
completed by using a tape and clinometer, or auto-level, both prior to construction and then
afterwards. This method is useful for documenting erosional changes in a stream channel,
particularly at decommissioned stream crossings. Photo monitoring is a useful method for
capturing success of revegetation at the work site. In addition, and although more difficult and
costly than site monitoring, geomorphic processes can also be monitored over time. Sediment
sampling may be conducted above and below maintenance sites to document sediment delivery
to stream channels from the road maintenance site, and determine long-term success of a
particular repair (Flosi et al. 2006).
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Chapter 12
OTHER MAINTENANCE ACTIVITIES

12.1 Overview

In addition to the primary maintenance activities described in Chapters 5 through 10, the District
conducts several other maintenance activities as part of their overall maintenance program.
Though routine and expected, these other activities occur on a less frequent basis and include
maintaining access roads and drainage ditches, replacing culverts, bridge support structures,
drainage systems, recreational facilities, and managing beaver activities. Some of these facilities
were constructed under the Napa River/Napa Creek Flood Protection Project (Flood Protection
Project).

The frequency and location of other maintenance projects in a given year is uncertain and will
depend on the timing and extents of past maintenance activities, recent hydrologic conditions,
the age and condition of facilities, and other factors.

All other maintenance activities described herein will follow the impact avoidance and
minimization approach and principles described in Chapter 3, including the best management
practices presented in Table 3-1.

The District may partner with the Napa County Roads Division for maintenance at sites where
roads, bridges, or other engineered facilities intersect with a stream. While the District generally
maintains only the instream component of such features or facilities, these sites provide
opportunities for productive collaboration with the Roads Division. By describing the common
maintenance activities in this Manual, the District seeks to provide technical expertise and a
consistent approach to the management and stewardship of instream resources in Napa County.
As with other partner entities, any collaborative projects included in the SMP will be overseen by
the District and subject to all applicable permitting conditions. Projects undertaken by the District
on behalf of the County Roads Division will be included in the District’s notification document and
annual report to the permitting agencies as described in Chapter 14.

In general, other maintenance activities can be conducted anywhere within the District’s
maintenance jurisdiction as well as the Flood Protection Project area. The sections below describe
maintenance activities and triggers for conducting these maintenance activities in more detail.

12.2 Channel Access Road Maintenance

Channel access road maintenance includes vegetation management and removal. Over time,
asphalt pavement will deteriorate and may need to be repaired or replaced. Access road
maintenance work is done with hand tools, mechanized equipment, or herbicide application
equipment (for vegetation management). If repaving work is needed, paving equipment is used
as well. The potential timing for road maintenance activities is:

= Access road tree/shrub pruning — All year.
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= Herbicide application on the County’s channel access roads or road shoulders — April 1st
to October 15th.

=  Mowing access roads — April 1st to October 15th.

Vegetation removal will be accomplished by mowing grasses, pruning limbs and branches that
overhang the road, and/or applying contact herbicides approved for use in aguatic environments.
The access road and the area between the access road and adjacent fence lines that enclose the
District’s right-of-way or easement will be maintained using mowers or hand tools to reduce fire
hazards and protect the roadway and fence. Similarly, in American Canyon, vegetation removal
involves maintenance of weeds and grasses in upland areas along the top-of-bank areas of
streams and access roads. Hand tools such as pole saws, loppers, and chainsaws will be used to
remove tree limbs that overhang the road or otherwise block access.

The District may use glyphosate (trade names: Roundup® or Rodeo®) or imazapyr (trade names:
Arsenal®, Chopper®, and Stalker®) herbicide or a similar product on the surfaces of gravel access
roads to discourage weeds from establishing on the roadway and protect the integrity of the road
surface. In American Canyon, herbicides such as glyphosate (trade names: Rodeo®, Roundup
Quickpro Concentrate MSDS®, Weather Guard Complete®) may be used but is typically only used
when hand and mechanical methods are unsuccessful. Spraying is limited to as a narrow corridor
as possible, and only gravel road surfaces will be treated.

As described in Chapter 4, all herbicide application activities will be conducted in accordance with
label instructions as well as applicable federal, state, and local regulations (under regulatory
authority of the USEPA, State Water Resources Control Board, State Department of Pesticide
Regulation, and the Napa County Agricultural Commissioner, respectively) and the District will
utilize BMPs identified in Table 4-1 when applying herbicides.

12.2.1 Roadside Drainage Ditches

Roadside drainage ditches, also known as V-ditches, are generally located above and beyond the
top-of-bank zone of stream channels, principally along County roads. County road facilities are
maintained by Napa County Roads Division in accordance with BMPs established as part of the
County’s MS4 Stormwater Program. County road drainage ditches are not maintained by the
District on behalf of the County and therefore not described in detail in this Manual. Infrequently,
such ditch features may be located along the District’s channel access roads.

12.2.2 Maintenance Triggers

In general, channel access road maintenance is appropriate when any of the following conditions
occur:

= Grasses are 12 inches or taller.

= Limbs or branches are overhanging channel access road(s) and impeding access.

= Weeds are observed on the access road.

= Leaf litter and grasses have reduced the capacity of roadside ditches by at least 50
percent

= Failure or erosion is observed at roadside ditches such that re-grading work is necessary.

= Sediment has substantially accumulated upstream of culverts and/or within drainage
ditches and sediment removal is needed.
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The need for channel access road maintenance is unlikely if none of these trigger conditions are
present.

12.3 Culvert Repair and Replacement

Culverts in the program area occasionally require repair or replacement. The County owns and is
responsible for maintaining approximately 540 culverts at road crossings of stream channels (see
Figure 1-6). Under the SMP, the District would conduct maintenance at these culverts on behalf
of the County. The installation and repair of drop-inlet culverts and the clearing, repair, or
replacement of road crossing culverts are the most common routine culvert maintenance
activities. A discussion of these culvert activities is provided below.

12.3.1 Drop-Inlet Culverts

Drop-inlet culverts are typically used to route local drainage from local collectors or ditches to the
stream channel below. Commonly these drop-inlet culverts cross beneath the access road and
exit into the channel bank a few feet above the toe-of-slope. Clearing sediment and debris and
repairing existing drop-inlet culverts are routine maintenance activities. Typically, culvert clearing
work is conducted using hand tools. A vacuum truck may also be used to remove sediment from
smaller culverts. Figure 12-1 shows an example design detail of how drop-inlet culverts may be
repaired at sites where bank failure has occurred around the culvert. In this example, a small
amount of hardscape is included at the toe-of-slope to provide added erosion protection for the
bank. However, hardscape is not always required and would be utilized on a site-specific basis.
Installing a new drop-inlet culvert may be appropriate when existing drainage ditches and routing
systems are not adequate. Pooled water along maintenance access roads above channels can
overtop the streambank, and flow directly down the bank into the channel. Such overtopping
flows (due to poor drainage) can increase the opportunity for bank erosion or bank failure due to
saturated soils.

The following impact avoidance guidance applies to the District’s maintenance of drop-inlet
culverts:

= Sediment has substantially accumulated in an existing culvert and requires removal.

= Repair or replacement of an existing culvert will occur within the same footprint as the
original culvert.

=  The culvert outfall path, from the culvert edge down to toe-of-slope will be protected
with erosion control material as needed to dissipate energy and reduce the erosion
potential.

= The culvert placement and outfall will be installed to minimize outfall velocity and
reduce the potential for future bank erosion and scour from outfall. Energy dissipation
approaches will be used as needed.
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12.3.2 Road-Crossing Culverts

The County Roads Division and the District’s responsibility to maintain culverted road crossings
depends on the ownership of the facility. Under the SMP, the District may conduct culvert
maintenance at culverted road crossings for its facilities or those owned by Napa County when
regulatory notifications have been made. In addition to the sediment removal activities described
in Chapter 7, on occasion these culverts may require repair or replacement due to structural
failures of the culvert or problems with supporting footings or headwalls. Installation of new or
replacement culverts is limited up to 48-inch diameter culverts. Causes of failures may include
improper sizing, misalignment, the road design and its loadings, and/or the age of materials.
Culvert failure typically reduces hydraulic capacity due to flow obstruction and blocking by the
culvert, sediment, or debris that collects as a result of the failure. Failure may also lead to
increased erosion downstream of the culvert where concentrated flows may become more
erosive.

Repair or replacement of an existing culvert will occur within the same footprint as the original
culvert. Culvert replacement will include replacing the culvert (generally CMP or reinforced
concrete pipe) and anchoring it in place with steel reinforced concrete or grouted rip-rap
depending upon the road crossing situation. Dewatering of the stream may be required. Culverts
will generally be installed using an excavator working above the channel from top-of-bank.
Culverts will be placed at grade and anchored to subgrade. Backfill and road material will be laid,
graded, and compacted. Repair of existing culverts will typically involve sealing voids/cracks
within concrete surfaces with pressurized grout.

Similar to other maintenance projects, staging will occur to the extent possible on the access road
adjacent to the stream channel. As appropriate, exposed soil on streambanks that remains after
culvert maintenance activities will either be seeded with grass and covered with erosion control
fabric or planted according to District on-site restoration planting designs.

This Manual intends to cover repair activities for existing culverts of typical sizes within the County
and District’s jurisdiction. However, the installation of replacement culverts is limited up to a 48”
size diameter for purposes of this program. Required culvert installation larger than 48” would
occur outside of the program.

12.3.3 Maintenance Triggers

In general, culvert replacement or repair is appropriate when any of the following conditions
apply:

= Existing culvert has been crushed, is deteriorating, or otherwise damaged and cannot
operate properly.

=  Existing culvert is improperly sized or has been positioned (situated) incorrectly such
that the culvert cannot function properly.

= The supporting footings or headwalls of a culvert are cracked or otherwise damaged and
cannot adequately support the culvert.
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12.4 Bridge Maintenance

The County Roads Division maintains approximately 124 bridges throughout Napa County. While
California Department of Transportation oversees maintenance of a subset of these bridges,
maintenance activities addressed by Caltrans are considered routine and covered under this SMP.
Routine bridge maintenance activities involve the minor repair or replacement of existing bridge
abutments, embankments and existing riprap fortifications. Note that larger-scale bridge
maintenance activities such as complete replacement of bridge footings are conducted outside
this maintenance program. Riprap or concrete may be used to protect bridge support structures
that are actively undermined and present an imminent risk of failure. Hardened materials are
applied when one of the following conditions apply: (1) riprap or concrete where it previously
existed has deteriorated and needs to be replaced (no increase in impervious surfaces compared
to existing conditions); and (2) large woody materials (root wads or logs) are not available or
appropriate for repair.

As part of the Napa Flood Protection Project, the Napa Valley Wine Train Dry Bypass Bridge and
Old Tulocay Creek pedestrian bridge are inspected annually to determine whether the structure
conforms to its As-built design condition. The drainage systems are inspected for any blockages
and debris. All drains are typically flushed with water to remove accumulated debris and
sediment.

12.4.1 Maintenance Triggers

In general, bridge maintenance is necessary when any of the following conditions apply:

= Erosion protection improvements at the base of a bridge are necessary when scour
damage begins to undermine the structural stability of bridge wingwalls and/or
abutments.

=  Debris has accumulated within the drainage system of bridges.

= Displacement of riprap at foot of supporting structures

12.5 Drainage System and Outfall Maintenance

For the Flood Protection Project, many storm drainage facilities were constructed that will require
ongoing inspection and maintenance. These include drainage systems that collect surface runoff
behind dikes, levees, floodwalls and retaining walls. The District will be responsible for conducting
routine inspection and maintenance of outlets and flap gates to avoid clogging or flooding of areas
behind dikes, levees and floodwalls.

Flapgates are inspected on an annual basis and inspected for presence of debris, sediment and
vegetation growth, or misalignment which would preclude positive closure and operation of a
flapgate. The District will determine the need for cleaning individual structures. If required, typical
maintenance involves removing accumulated debris, sediment and vegetation from the inlets and
outlets and within the conduit pipes.

In addition, storm drains, trench drains and wall drain outlets are inspected throughout the Flood
Protection Project area. Over time, these facilities may experience blockages due to vegetation,
trash, siltation and debris. The District is responsible for inspecting these facilities periodically.
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Inspections may involve removing outlet and drain covers, and flushing water through trench
drains to remove water and debris.

12.5.1 Maintenance Triggers

In general, drainage system and outfall maintenance activities are conducted when the following
conditions apply:

= Debris, sediment and vegetation growth is observed in flapgates.

= Blockages due to debris, sediment and/or vegetation growth has been observed in
storm drains, trench drains and wall drain outlets.

12.6 Beaver Controls

Heavy beaver activity, such as observed in Salvador
Creek (Reach 2) (see Photo 1 in Figure 12-2), presents
several maintenance concerns. Beaver dams block
the channel and introduce woody debris into the
creek. The beaver felled logs become the basis to
catch debris and develop a more solid dam as seen in
Photo 1 of Figure 11-2. Beaver activity also reduces
riparian habitat at rates that exceed the recruitment
and growth of trees, as the beavers target younger
trees (Photo 2 in Figure 11-2) and larger and older
trees (Photo 3 in Figure 11-2). If left unabated, this
activity will likely continue through the reach and multiple flow obstruction dams will develop. As
an area becomes backwatered (ponded) by the beaver dams, sediment may begin to accumulate
in the ponded area. Ponded environments encourage the growth of aquatic vegetation, such as
Ludwigia and cattails, which further reduces flood carrying capacity and degrades in-channel
habitat.

Beaver activities are monitored as part of the annual stream reconnaissance surveys (see Chapter
15). The District’s approach to managing beaver activity is to generally allow it to occur. The
District recognizes the habitat benefit of beaver debris jams, especially for species that outhaul
on perched debris such as western pond turtles. However, when debris dams build up to a degree
that adversely impacts a significant reach upstream and downstream, such as shown in Photo 1
of Figure 11-2, the District will trim branches and cut through long sections with a chain saw so
the blockage will break up during the next large flow event. Management activities are conducted
to be the least invasive to not disturb the beaver’s habitat while ensuring flood conveyance
capacity is maintained.

12.6.1 Maintenance Triggers

In general, beaver control activities are conducted when the following conditions apply:

=  Debris dams build up to a degree such that upstream and downstream reaches are
adversely affected. Adverse conditions may entail sediment accumulation and
subsequent cattail growth upstream of a beaver dam and flood carrying capacity has
been noticeable reduced.
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Photo 1. Beaver dam located in Salvador Creek, Photo 2. Downed trees crossing the channel from
approximately 600 ft downstream of Trower beaver activity (July 8, 2010).

Avenue (July 8, 2010).

Photo 3. Beaver activity on large cottonwoods
(July 8, 2010).

Figure 12-2
Photos of Beaver Activities on Salvador Creek

@g Horizon

WATER and ENVIROMMENT




Chapter 12 — Other Maintenance Activities

Page intentionally left blank.

Stream Maintenance Manual for Napa County 12-10
January 2019



Chapter 13
MITIGATION PROGRAM

13.1 Introduction

This chapter outlines and describes mitigation options available for offsetting the maintenance
program’s residual impacts on wetlands, waters, riparian resources, and federally and state listed
species. As described in Chapter 4, Impact Avoidance and Minimization, the District applies a 3-
step approach for conducting maintenance activities by (1) applying the SMP Maintenance
Principles to ensure environmental impacts are avoided as much as possible, (2) implementing
avoidance and minimization measures during development of the annual maintenance
workplan, and (3) then implementing BMPs to further avoid or reduce impacts. Overall, the
maintenance program is designed to avoid and minimize most potential impacts but the program
may result in some residual impacts that require compensatory mitigation.

Once the program is operating under regulatory approvals and permits, annual mitigation will
be provided as necessary to address any residual impacts that require compensatory action. The
District, in coordination with maintenance staff of the County, municipal partners and Napa RCD,
will prioritize maintenance projects for the coming year. The District will then annually notify
regulatory agencies about maintenance projects proposed for the coming year and mitigation
needs will also be identified. The following sections provide the context and basis for a variety of
mitigation approaches that may be utilized.

13.2 Impacts Requiring Mitigation

The purpose of this section is to preliminarily identify the maintenance activities that may trigger
the need for compensatory mitigation. Note that a CEQA environmental impact evaluation for
the maintenance program will be completed in the near future. Further, maintenance activities
will be reviewed and approved by federal and state agencies as explained in Chapter 2,
Regulatory Compliance, through the regulatory approval process. The discussion presented
below represents a general review of potential impacts that may occur due to the maintenance
activities described in this manual. Section 13.2 will be revised based on input received from
regulatory agencies and through the CEQA public review process.

Aquatic (riverine and wetlands) and riparian habitats, and special-status species dependent on
these habitats, are natural resources regulated by federal and state agencies as explained in
Chapter 2, Regulatory Compliance. Napa County streams provide spawning and rearing habitat
for special-status fish species including steelhead and fall run Chinook salmon (as described in
Chapter 3, Environmental Setting). Special-status amphibians that may be present in and around
aquatic habitats include but are not limited to California red-legged frog, foothill yellow-legged
frog, and Pacific pond turtles. California freshwater shrimp can also be found in low-gradient
streams such as the Napa River, Garnett Creek and Huichica Creek.
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The estimation of mitigation needs considers the residual effects of maintenance activities on
these habitat types, after implementing impact avoidance and minimization measures and BMPs
described in Chapter 4, Impact Avoidance and Minimization.

The following maintenance activities would potentially require compensatory mitigation due to
permanent loss of wetlands, waters of the U.S., and other habitat functions and services. In
general, these activities are avoided and would only be undertaken as a last resort. The District
anticipates these types of activities would be infrequent.

= Live Tree Removal. Tree removal over 6 inches dbh. For any maintenance activities that
result in removal of live native trees greater than 6 inches dbh, mitigation involving
planting of native trees will be required. Removal of non-native trees greater than 3
inches dbh may also require mitigation.

= Riparian Vegetation Removal. Riparian vegetation removal and permanent conversion
of riparian habitat to grassland, ruderal, and non-riparian habitat. Compensatory
mitigation would be required for removal of riparian vegetation.

» Hardscape Fill in Jurisdictional Waters/Wetlands. Hardscape fill in jurisdictional
waters/wetlands that would result in a permanent loss of wetlands or waters of the U.S.
would require mitigation to address the loss of wetlands and potential loss of habitat for
federally or state listed species. Maintenance activities that may result in fill of wetlands
(or other waters) may include placement of rock at toe of the bank for bank stabilization
repairs, bridge support maintenance activities conducted on behalf of the County, and
some rural road maintenance activities near creeks that are conducted on behalf of the
Napa County RCD (e.g., armored fill crossings). Such activities may result in potential
impacts on habitat supporting aquatic special-status species (e.g., steelhead and
California freshwater shrimp), as well as general riparian habitat. Compensatory
mitigation may be required for activities that involve permanent fill of wetlands or
waters of the U.S.

= Sediment Removal from Natural Channels or Modified Channels. Sediment removal
activities could result in impacts on special-status aquatic species habitat, particularly if
the sediment supports wetland vegetation or if the sediment/gravel removed provides
suitable habitat for aquatic species. Such impacts may be temporary or permanent
depending on the extent, degree, and frequency of the sediment removal activities.

The following maintenance activities and associated habitat impacts would not likely result in
permanent habitat losses and would not likely require compensatory mitigation.

= Sediment Removal from Modified Channels and Engineered Structures. Sediment
removal below OHWM in concrete lined or engineered earthen channels, within the
aquatic and riparian habitat zones (freshwater marsh wetland impacts) may result in
temporary impacts on waters of the U.S. and state, but is performed as needed to meet
flood hazard reduction objectives and often to improve overall habitat and stream
function. The BMPs outlined in this manual are implemented and therefore no
compensatory mitigation for impacts to jurisdictional waters should be required. Note
that this work may require species-specific compensatory mitigation if conducted in
areas where special-status species have potential to occur (e.g. in American Canyon).

= Biotechnical Bank Stabilization. Biotechnical bank stabilization repairs will incorporate
native vegetation plantings to restore habitat functions affected by the bank failure.
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Bank stabilization repairs that do not involve installation of rock fill, reduce active
erosion, and include a native vegetation planting component would generally be “self-
mitigating” and would likely not require compensatory mitigation.

= Tree and shrub pruning and mowing activities. This vegetation management activity is
considered temporary and would not substantially impact habitat functions or values.

= Downed tree management within creek. The downed tree management program is
predicated on preserving large wood in the stream whenever possible. Therefore, the
impact would be considered a temporary impact, and no permanent loss of habitat
would occur. This type of activity should be considered self-mitigating and have a
beneficial effect to in-stream habitat.

= Invasive Plant Management. Invasive plant management activities would benefit
aquatic and riparian habitat zones. Removal of invasive plants and non-native trees
would not require compensatory mitigation.

= Debris Removal. This activity has a beneficial effect on water quality and habitat
conditions and therefore, in general compensatory mitigation is not required for debris
removal activities.

= Access Road Maintenance. Regrading and repair of unpaved access roads in upland
areas that are limited to the existing footprint of the road would not result in adverse
impacts to sensitive biological resources. In general, compensatory mitigation is not
required for these maintenance activities.

= Drainage System and Outfall Maintenance. Removing debris and sediment from
flapgates, storm drains and trench drains is a temporary impact and would benefit water
quality and habitat conditions. As such, compensatory mitigation is not anticipated for
these maintenance activities.

= Beaver Controls. This is a temporary impact and would be limited to trimming branches,
cutting sections of beaver debris jams to break up blockages and installing temporary
water level management devices such as perforated pipe.

13.3 Mitigation Options to Address Impacts

The mitigation approaches described below would be used to compensate for the permanent
loss of habitat functions and services. Where feasible, the District’s mitigation preference is to
implement mitigation on-site, immediately adjacent or near the maintenance site, or within the
same watershed.

13.3.1 Mitigation Notification

Following annual inspections of maintenance sites for a given year, the District, in coordination
with its maintenance program partners, will prepare a maintenance notification report
describing the proposed maintenance activities for that given year. As discussed in Chapter 14,
the notification report will summarize anticipated impacts on riparian resources, wetlands and
waters of the U.S. and state, and federally and state listed species. The annual notification report
will describe avoidance and minimization measures, BMPs, and mitigation that would be
provided to offset the program’s permanent impacts to riparian resources, wetlands/waters, and
special-status species. Compensatory mitigation for impacts to waters of the U.S. would be
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provided in accordance with the USACE South Pacific Division’s “Final 2015 Regional
Compensatory Mitigation and Monitoring Guidelines,” (USACE 2015), the “Compensatory
Mitigation Site Protection Instrument Handbook for the Corps Regulatory Program” (Institute for
Water Resources [IWR] 2016a), and “Implementing Financial Assurance for Mitigation Project
Success” (IWR 2016b) the most recent guidance provided by the USACE.

13.3.2 Mitigation to Address Impacts to Riparian and Freshwater Wetland
Habitat and Habitat Utilized by Special-Status Aquatic Species

Revegetation at Bank Stabilization Sites

Under this program, the District and County are limited to conducting 2,500 linear feet of
biotechnical streambank stabilization projects in a given year. For bank stabilization maintenance
projects, the District will revegetate the sites with native riparian species regardless of whether
the pre-project site was vegetated or not. By doing so, the District and County can provide
additional functions and values appropriate to a riparian streambank environment. The overall
goal is to provide adequate riparian or freshwater wetlands functions and values to offset any
residual impacts caused by the maintenance activity. If the bank repairs are expected to result in
impacts to California freshwater shrimp habitat, revegetating the site with riparian vegetation
that provides overhanging canopy over existing pools could provide mitigation for this species.

Revegetation is a critical component of all biotechnical erosion control treatments. Successful
revegetation projects typically use many types of plant materials including seed, live woody
cuttings, and nursery stock. Guidelines for use of these plant materials in SMP projects are
provided below. Table 13-1 provides a basic seed mix that is suitable for riparian and streambank
revegetation projects in the program area. The species in the seed mix provide a range of riparian
habitat conditions. This list may be customized for individual erosion protection or stabilization
projects.

Table 13-1. Basic Seed Mix for SMP Erosion Control and Bank Stabilization Projects

Scientific Name Common Name App(lli;:/t;zr:ef)!ate Growth Form
Achillea millefolium yarrow 2 forb
Artemisia douglasiana mugwort 4 forb
Bromus carinatus California brome 4 grass
Lupinus bicolor miniature lupine 2 forb
Deschampsia cespitosa tufted hairgrass 4 grass
Elymus glaucus blue wildrye 4 grass
Eschscholzia californica California poppy 2 forb
Festuca idahoensis Idaho fescue 8 grass
Hordeum brachyantherum California barley 8 grass
Leymus triticoides creeping wild rye 4 grass
Nassella pulchra Purple needle-grass 4 grass
Poa secunda one sided blue grass 4 grass
Vulpia microstachys vulpia 8 grass
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Live woody cuttings provide an economical means to propagate plants and are especially useful
for streambank erosion protection because they have high survival and growth rates. Woody
species successfully propagated in the field from cuttings include willows (Salix spp.), dogwood
(Cornus spp.), and cottonwood (Populus Fremontii). Numerous technical reports have been
published by the Natural Resources Conservation Service (NRCS) Aberdeen Plant Materials
Center that provide guidance for harvesting, storing, and planting, live woody cuttings. Example
articles published by the NRCS Aberdeen Plant Materials Center that may be useful (available
online at
www.nrcs.usda.gov/wps/portal/nrcs/publications/plantmaterials/pmc/west/idpmc/pub/)
include:

= Zierke, M. and J.C. Hoag. 1995. Collection, Establishment, and Evaluation of Unrooted
Woody Cuttings to Obtain Performance Tested Ecotypes of Native Willows and
Cottonwoods. USDA-NRCS Aberdeen Plant Materials Center. Aberdeen, ID. Feb. 1994.
15p. (ID# 3237).

= Hoag, J.C. 1998. Establishment Techniques for Woody Vegetation in Riparian Zones of
the Arid and Semi-arid West. USDA-NRCS Aberdeen Plant Materials Center. Aberdeen,
ID. 5p. (ID# 1057).

* Hoag, J.C. and D. Tilley. 2007. How to Manipulate Water in a New, Restored, or Enhanced
Wetland to Encourage Wetland Plant Establishment. Aberdeen PMC. aberdeen, ID.
Riparian/wetland project information series no. 22. 5p. (ID# 7243).

= Tilley, D.J. and J.C. Hoag. 2009. Pre-soaking hardwood willow cuttings for fall versus
spring dormant planting. Aberdeen PMC. Aberdeen, ID. Information Series 25. 9p. (ID#
8305).

Container plants or nursery stock are used to establish shrubs and trees that are difficult to
propagate from seed or cuttings in natural settings. Figure 13-1 depicts riparian vegetation zones
that occur along typical streambank cross sections in the program area and species that
commonly occur in each zone. Figure 13-1 is used by the District and County as a general palette
to identify suitable trees for replanting in the aquatic/streamside, riparian bench, riparian banks,
and higher bank/terrace zones. For each of the riparian vegetation zones, there is a list of species
that may serve as a planting palette for erosion control and bank stabilization projects. The
planting palettes can be applied to all of the treatments. The appropriate species to plant will
vary based on several factors including soil conditions, water availability, streambank slope
angle, aspect, shade tolerance, and propagule sources. Native vegetation established in
undisturbed adjacent areas is often a good indicator of species suitable for revegetation at
erosion protection/stabilization sites.
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For bank stabilization and repair projects, native riparian trees will be planted above the bankfull
elevation (approximately, the 2-year event water level) and/or at the top-of-bank, spaced
appropriately based on tree species and the desired canopy extent. Trees will be selected from
the plant palettes provided in Figure 13-1. Tree selection will consider site location, how
appropriate the site is for the tree type, and the potential for the tree to destabilize the bank
slope in the future. Where appropriate, native grasses will be seeded or planted in areas
disturbed by bank stabilization activities, including between existing or newly-planted trees.

On-site or Off-site Planting

Aside from bank stabilization repair sites, riparian planting either in the vicinity of other
maintenance sites or at an off-site location could also provide mitigation for ground-disturbing
impacts to riparian habitats, freshwater wetlands, and tree removal impacts. If the area where
maintenance activities is planned to occur already has sufficient planting such that restoration
activities are not needed on-site, then the riparian planting could be conducted at another
channel location.

The objective of the mitigation planting is to enhance the complexity and diversity of the riparian
canopy cover, improve channel shading, and develop a functioning understory along the
channels that are currently devoid of vegetation or dominated by non-native invasive species.
Riparian planting will enhance habitat for birds, amphibians, and other wildlife using terrestrial
riparian areas while providing shading, sources of organic matter and coarse woody debris, and
water quality benefits to aquatic species. In certain locations, planting riparian trees along
streambanks can also provide mitigation for impacts to habitat utilized by special-status aquatic
species.

As described in Chapter 6, Tree and Vegetation Maintenance Activities, the District would only
remove a tree if it is causing a flood or erosion hazard, is trapping a significant volume of debris,
or is otherwise a hazard to people or existing infrastructure. Consistent with the District’s
individual Routine Maintenance Agreement with CDFW, the District would provide on-site or off-
site riparian planting to mitigate for tree removal impacts. Native trees between 3 and 6 inches
dbh removed during maintenance activities would be replaced at a 3:1 ratio. Per the District’s
individual Routine Maintenance Agreements, native trees with a dbh of 6 inches or greater would
be replaced at a 6:1 ratio. The planting palette for riparian planting activities is shown in Table
13-2. This list of species may evolve as the program adapts to maturing and improving riparian
restoration efforts. Riparian planting may also include site preparation, including minor grading
and topsoil preparation, and incorporation of soil amendments.
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Botanical Name

Common Name

Trees

Acer macrophyllum Big leaf maple
Aesculus californica California buckeye
Alnus rhombifolia White alder
Fraxinus latifolia Oregon ash
Juglans hindsii Black walnut

Populus fremontii

Fremont’s cottonwood

Quercus agrifolia

Coast live oak

Quercus lobata

Valley oak

Salix laevigata

Red willow

Salix lasiandra

Arroyo willow

Umbellularia californica Bay laurel

Shrubs

Baccharis pilularis Coyote bush
Calycanthus occidentalis Western spice bush
Heteromoles arbutifolia Toyon

Rhamnus californica Coffeeberry

Rosa californica

California wild rose

Symphoricarpos albus

Snowberry

Low herbaceous plants

Carex barbarae

Santa Barbara sedge

Carex praegracilis

California field sedge

Elymus glaucus

Blue wildrye

Euthamia occidentalis

Western goldenrod

Festuca idahoensis

Idaho fescue

Juncus balticus

Baltic rush

Juncus effusus var. brunneus

Pacific rush

Leymus triticoides

Creeping wildrye

Lonicera hispidula

Honeysuckle

Muhlenbergia rigens

Deergrass

Melica Californica

California melic

Figure 13-1 illustrates riparian vegetation zones according to bank location in cross section view
and lists targeted tree planting types. Table 13-3 summarizes the District’s riparian planting
efforts to-date. As shown in the table, between 2000 and 2011, the District has planted 6,495
trees along 31,650 linear feet (nearly 6 miles) of streams throughout the county. A portion of
these planting activities were specifically conducted to revegetate bank stabilization projects on
Conn Creek, Tulocay Creek, and Salvador Creek. On average, 590 trees are planted annually as
part of the District’'s SMP. The District maintains two willow farms (in St. Helena and Napa) to
support planting and revegetation activities throughout the county.
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Table 13-3. Summary of Riparian Planting Activities 2000-2016

Chapter 13 — Mitigation Program

Creek or Project Site Linear Feet Number of Trees Number.of Understory
Planted Planted Species Planted

Conn Creek 330 11 43
Blossom Creek 30 210
Dry Creek 30 4 33
Fagan Creek 600 43 72
Garnett Creek 40 11 44
Milliken Creek 30 3 72
Napa Creek 425 298 416
Napa River 4,800 952 3,501
Oak Knoll Ditch 4,700 100 0
Salvador Creek 3,575 2,024 105
Salvador Outfall at Summerbrooke 1,300 400 200
Solano/Salvador Avenue Collector 5,600 750 30
Sulphur Creek 250 50 9
Tulucay/Camille Creeks 2,450 114 139
Yountville Collector 10,200 2,030 65
Yountville Outfall 2,600 600 0

Totals 36,960 7,392 4,939

Opportunities for riparian planting and restoration will be evaluated on a case-by-case basis at
all maintenance locations. Specific revegetation plan details are highly dependent on site-specific
conditions at each planting site, particularly with regard to hydrology and soils. Riparian planting
restoration sites will be prioritized toward:

= Stream reaches where the existing vegetation is

absent or of low quality, or where there is a gap
in the riparian canopy and corridor such that
vegetation growth will improve connectivity
between existing patches of high-quality
riparian habitat.

Stream reaches where invasive plant species
have been removed and native riparian plant
establishment is a priority to establish prior to
potential recolonization by the invasive plants.

Stream reaches where overall vegetation
planting and canopy development will provide
functions (shade, refugia, etc.) for sensitive fish
and/or wildlife species.

Volunteer riparian planting
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Invasive Species Plant Removal

While the District routinely conducts invasive plant removal as part of the SMP, as described in
Chapter 5, Invasive Plant Management Activities; this activity can be proactively expanded into
larger areas to provide additional resource benefits of removing invasive species and supporting
a healthy native riparian corridor. This type of activity can serve as mitigation for impacts on
aquatic habitat, for example, due to the placement of rock or riprap fill. This work is conducted
in areas to ensure adequate flood conveyance capacity and enhancing instream habitat in areas
where non-native plants are reducing the success of native vegetation. Since the District can only
address a certain number of sites in a given year and may not have enough resources to address
all prioritized sites, the District, could conduct a larger-scale invasive plant removal project at, or
in the vicinity of, maintenance activities that result in impacts to aquatic habitat.

Trash Removal

In addition to the mitigation options described above, the District proactively conducts trash
removal efforts to further protect creek water quality and habitat conditions. The District’s trash
removal efforts can also provide mitigation for some of the SMP’s impacts.

13.3.3 Mitigation to Address Impacts to Aquatic Habitat for Special-Status
Species

Instream Habitat Complexity

Creating instream complexity features in Napa County streams can improve and enhance aquatic
habitat for species such as steelhead and California freshwater shrimp. In this way, improving or
enhancing aquatic habitat by developing more instream complexity provides suitable mitigation
for potential impacts to these special-status species or their habitats. A complex instream and
channel bed environment provides habitat heterogeneity, cover, and refugia during a range of
flow conditions. In coordination with other maintenance activities, District stream managers will
evaluate channels and maintenance sites in their respective jurisdictions for opportunities to
enhance or develop instream complexity features for mitigation purposes. Examples of instream
complexity features include:

= Enhancing an existing, or developing new LWD features that provide cover and refugia
during high flow events as well as channel diversity in lower flow events.

= Enhancing existing, or developing new deep channel pools that provide rearing habitat
and refugia during high flow events as well as habitat during extreme low water times.

= Enhancing existing, or developing new cobble/gravel bars and benches that provide
spawning and rearing habitats for fish, refugia during higher flow events, and areas
suitable for good invertebrate drift.

= Developing other instream geomorphic features that increase channel bedforms,
increase the range of channel velocities, and increase the overall range of habitat
conditions.

The goal of these mitigation projects is to enhance existing instream complexity features and/or
create new features within fish bearing streams in the program area. New instream features may
be developed to achieve several habitat objectives, including: increasing pool habitat in
homogenized stream reaches, providing escape cover for rearing and spawning fish, deepening
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feeding areas in riffle habitat, creating a variety of stream flow velocities for cover, sorting gravel,
and providing resting areas for upstream migration. Additionally, improving instream function
can benefit other aquatic flora and fauna by improving the overall stream complexity for which
these species depend upon for survival. If effective, new instream complexity features
(particularly in highly modified, urban streams) can augment or replace existing structural
features required for successful spawning and rearing of salmonids in the freshwater
environment. The District anticipates that two instream habitat projects could be implemented
per year to provide mitigation needs for the program.

Newly developed instream habitat improvements may use log structures, boulder structures, or
a combination of both log and boulder structures to achieve more complex habitats. Possible
configurations of boulders or logs include weirs, clusters, single and opposing wing deflectors,
spider logs, and digger logs. The construction materials selected for each instream complexity
feature would depend upon the target objective and site conditions.

The new instream complexity features will be monitored and reported upon in annual
monitoring and notification reports. If site appropriate, new instream complexity features can
be integrated with gravel augmentation mitigation projects as described below.

Gravel Augmentation

Instream gravel and course sediment along a streambed can be a fundamental habitat element
to a healthy functioning stream directly supporting life-cycle needs of fish, amphibians and other
aquatic wildlife. Often, gravel and course streambed sediment supply is reduced due to dams or
other upstream barriers that trap sand, gravel, and course bed materials upstream behind the
barrier. In addition to curtailing sediment supply, dams, reservoirs, and other upstream barriers
also moderate or reduce the magnitude of stream flows such that natural gravel mobilization
and transport processes are diminished. Flood control dams or other facilities reduce flow
magnitude and duration resulting in less frequent (or non-occurrence) of flows strong enough to
mobilize sediments along the channel bed.

Gravel augmentation provides direct benefits for improving fish spawning and rearing habitat,
and can provide suitable mitigation for impacts to aquatic habitat used by special-status fish like
steelhead and Chinook salmon. Gravel augmentation helps mitigate for general instream impacts
related to sediment removal activities for spawning and rearing salmonids.

The general goal of gravel augmentation projects is to improve fish spawning and rearing habitat
by enhancing sedimentary materials within the channel bed. The District can reuse watershed
specific gravels collected through sediment removal activities as a source for the gravel
augmentation projects. The District would collect, sort, separate, and reuse clean, appropriately
sized gravel. When designing a gravel augmentation project, several factors will be considered,
including: the existing channel conditions; the grain size distribution of the sediment to be added;
the volume of gravel to deposit; the frequency of gravel addition that will be required in light of
sediment transport; how the added gravel will interact with to the existing flow regime and/or
channel geometry; and the extent of augmentation effects within the channel reach.

Opportunities to augment gravel in non-tidal salmonid streams will be assessed annually. The
District will assess stream reaches that are particularly diminished of gravel and assess the
feasibility for gravel augmentation. The District anticipates that two to five gravel augmentation
projects could be implemented per year for mitigation purposes.
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13.3.4 Partner with Local Watershed Organizations

An additional opportunity to provide mitigation for the program’s routine maintenance activities
is found through partnering with local watershed organizations including the Napa County RCD,
the Land Trust of Napa County, Napa County Regional Parks and Open Space District, and Friends
of Napa River. During 2010-2014, the District partnered with the Napa RCD and other entities
and landowners to successfully restore 4.5 miles of the Napa River through the Rutherford Reach
Restoration Project.

The Napa RCD has led the Rural Roads Program and the Upper Napa River Watershed
Assessment Program, both of which were initiated to reduce excessive sedimentation from rural
roads. Sediment from roads can degrade fish habitat, impact bank stability and the stream’s
conveyance capacity, and adversely affect water quality. Through the Rural Roads Program, the
RCD works with land managers to assess and improve road conditions and ensure proper
maintenance with the goal of protecting Napa County’s clean waterways. As described in Chapter
11, Resource Conservation District Routine Activities, the RCD also carries out other programs
such as LandSmart for Kids® and LandSmart® Education, which bring students, teachers,
community volunteers, land managers, and natural resource professionals to complete
restoration projects. The RCD also works with landowners on riparian restoration projects.
Funding such projects can provide several watershed benefits and is an effective way to offset
potential impacts of the maintenance program.

The Land Trust of Napa County is a nonprofit organization dedicated to permanently protecting
land. This organization partners with landowners and develops conservation plans and
conservation easements and serves as the responsible entity for monitoring conserved lands in
perpetuity. The District could help contribute funds to the Land Trust of Napa County to support
land protection projects.

The Napa County Regional Park and Open Space District works to protect and preserve
watershed, natural areas and wildlife habitat, improve Napa County’s public parks, trails and
other outdoor recreational facilities, and manage outdoor science and conservation education
programs. This organization hosts monthly volunteer events, some of which involve removal of
invasive plant species, clearing fallen trees, and tree planting efforts.

The Friends of Napa River is a non-profit organization comprised of community members and
their mission is to serve as the Napa community’s voice for responsible protection, restoration,
development and celebration of the Napa River and its watershed. This organization sponsors
watershed clean-up events and provides watershed education programs for students and the
general public. To provide mitigation for the maintenance program’s impacts, the District would
contribute funds that support watershed clean-up events and watershed education programs.

13.3.5 Mitigation Banks

In addition to the mitigation approaches described above including mitigating in-kind and at an
on-site or off-site location or partnering with local organizations on restoration efforts; the
District could also purchase mitigation credits from accredited mitigation banks for specific
species as needed. There are no wetland mitigation banks that serve Napa County. Depending
on the maintenance program’s potential impacts on specific special-status species, the County
may purchase compensatory credits from mitigation banks that provide habitat for federally and
state listed species. Mitigation banks that provide credits for California red-legged frog include:
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*  Mountain House Conservation Bank

= North Bay Highlands Conservation Bank
= Ohlone Preserve Conservation Bank

= Ohlone West Conservation Bank

= Qursan Ridge Conservation Bank

The District largely avoids conducting maintenance activities in areas supporting valley
elderberry longhorn beetle. In the event that potential impacts on valley elderberry longhorn
beetle may occur, the District could purchase credits from the River Ranch Conservation Bank.

In addition, the City of American Canyon has established a California Red-legged Frog Preserve
for the purpose of mitigating impacts resulting from routine maintenance activities within
drainages that support this species (documented in USFWS Biological Opinion #08ESMF00-2011-
F-0481). By including the City of American Canyon in the SMP, the District proposes to utilize
remaining available mitigation credits when necessary to compensate for California red-legged
frog impacts resulting from SMP implementation within American Canyon.

13.4 Mitigation Monitoring and Reporting

For any mitigation efforts that the District undertakes in support of the maintenance program,
they will ensure adequate monitoring to document that the mitigation is operational and
successfully providing the functions and values needed to offset potential program impacts. For
District-led on-site and off-site mitigation projects, the District will be responsible for monitoring
such projects for a period of at least 5 years depending upon the type of mitigation project. The
RWQCB may require monitoring and reporting every year for the first 5 years and subsequent
monitoring/reporting once at year 7 and once at year 10. For watershed partnering mitigation
projects in which the District serves as a partner funding the mitigation through an agency like
Napa County RCD, it is anticipated that the local partner (RCD, Land Trust of Napa County, Napa
County Regional and Park and Open Space District, or Friends of Napa River) will monitor and
provide reporting on the site throughout the required monitoring period. While it is the
watershed partner’s responsibility to monitor site conditions, the District will be responsible for
communicating monitoring results annually to regulators as part of the maintenance program’s
reporting process. The annual notification and reporting actions are described in Chapter 14 in
more detail. Specific details describing the monitoring responsibilities of the District will be
included in each year’s annual notification and summary report of routine maintenance
conducted. Long-term monitoring for special projects such as the Napa River Flood Protection
Project or the Rutherford and Oakville to Oak Knoll Restoration Projects is reported on in
separate individual annual monitoring reports submitted directly to respective regulatory
agencies and in adherence to project specific monitoring plans.

13.4.1 Napa River Sediment TMDL Progress Tracking

The County and its municipal partners through the MS4 Stormwater Permit Program track and
document projects that will reduce the input of fine sediment associated with streambank
erosion, failed culverts and upland roads in effort to track progress in achieving performance
standards outlined in the TMDL for Sediment in the Napa River. The District’s annual reports
document riparian habitat enhancement and mitigation projects conducted on a yearly basis,
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several of which are aimed to reduce sediment delivery. One of the key performance standards
for vineyards, grazing lands, rural lands, and lands within parks and open space and the County
Public Works Department is to reduce road-related sediment delivery to channels by at least 500
cubic yards per mile over a 20-year period. As shown in Table 13-4, in 2015 and 2016, the District
and Napa County RCD have collaborated on several upland road improvement projects that
reduce sediment delivery and directly help meet TMDL performance standards. In 2015, the
Napa County RCD conducted 10 erosion repair projects on 8.8 miles of roads on the Wildlakes
Preserve, managed by the Land Trust of Napa County. The erosion repairs span 3.34 miles of
roads and are anticipated to prevent 6,634 cubic yards of sediment from delivering to the stream
system over the next 20 years. The Simmons Canyon Creek improvements were road-related fill
crossings that were treated by installing 1-2 feet of rock armor along the outside fill slope to
prevent approximately 20 cubic yards of road-fill material from eroding. The Simmons Canyon
Creek improvements are anticipated to prevent 105 cubic yards of chronic sediment from
delivering to the stream system annually.

Going forward, the District may build upon Table 13-4 to track habitat enhancement projects
that help the District and County reduce sediment delivery and therefore, utilize the table to
track progress in meeting TMDL requirements. A table similar to this may be incorporated in
future notification packages.

Table 13-4. Habitat Enhancement Projects that Reduce Sediment Delivery (2015-2016)

On-site Sediment Reduction of Sediment
Tributary to Linear Feet (If) Removal (cubic yards Delivery Over Next 20
[CY]) Years
Swartz Creek 20 8 6,634 CY
Swartz Creek 20 7
Swartz Creek 20 6
Bell Canyon Creek 20 6
Bell Canyon Creek 20 6
Bell Canyon Creek 20 6
Bell Canyon Creek 20 5
Bell Canyon Creek 20 3
Bell Canyon Creek 20 4
Bell Canyon Creek 20 6
Simmons Canyon Creek 20 10 105 CY per year
Simmons Canyon Creek 20 10
Simmons Canyon Creek 20 10
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Chapter 14
PROGRAM MANAGEMENT AND REPORTING

14.1 Annual Work Cycle

This chapter outlines and describes how the stream maintenance program is implemented and
administered by the Napa County Flood Control and Water Conservation District (District). The
management and operation of the maintenance program occurs as an annual cycle of activities
described in this chapter as the “work cycle.” The components of the maintenance work cycle are
shown in Figure 14-1 and described in the sections below.

The work cycle begins with the program-wide stream reconnaissance and assessment. The stream
assessment process guides the development of that year’s workplan. Projects such as vegetation
maintenance, downed tree management, localized sediment removal at culvert crossings, or
minor bank repairs represent the large majority of maintenance projects conducted by the
District. The majority of the maintenance activities along County roads include minor biotechnical
bank stabilization, bridge support maintenance, culvert repair and replacement, and repairing
drainage ditches adjacent to County roads. All maintenance activities utilize the appropriate
programmatic impact avoidance, minimization, and mitigation programs outlined in this manual.

Stream reconnaissance and assessment begins in the early spring and the project workplan is
generally developed later in the spring following the site assessments. Project descriptions,
impact calculations of maintenance activities and mitigation projects are then developed. More
project planning and refinement then occurs through June. The relevant regulatory agencies are
notified of the year’s projects in late spring and provided information on project locations,
activities, surveys, sediment testing and disposal (if necessary) and any other key issues. Projects
are then implemented during the summer season with follow-up annual reporting activities
occurring in the fall.

The District administers and oversees the maintenance program throughout all steps of the work
cycle. It is recognized that a successful program is based on continuous management and
oversight. The District has appointed a stream maintenance manager whose central responsibility
is to supervise and guide the program. A key responsibility for the Manager is to provide
communication and coordination between District and the relevant regulatory agencies
throughout all steps of the work cycle. The stream maintenance manager is also responsible for
coordinating identified maintenance needs with the partnering municipalities, Napa County RCD,
and the County. The Program is administered consistently with the goals, principles, and activities
as described in this manual. In addition to the annual work cycle, every five years the Program is
reviewed for its overall effectiveness and adequacy.

Another key element to supporting an effective stream maintenance program is to establish and
maintain a comprehensive data management system. Data management is required throughout
the maintenance work cycle from organizing the initial stream assessment and inventory, to
charting reach conditions and project requirements, to providing post project monitoring and
reporting. Data collection and management for the Program is described below in Section 14.8.
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14.2 Stream Reconnaissance and Assessment and Road
Maintenance Assessments

14.2.1 Stream Reconnaissance and Assessment

In the early spring around April, a reconnaissance of the District-maintained channels and
channels owned by other entities such as cities that the District is partnering with is conducted
on a reach-by-reach basis to assess potential maintenance needs. The reconnaissance includes a
field assessment of maintenance needs in District-owned, and other publicly owned channels
including the Rutherford and Oakville to Oak Knoll restoration reaches (as shown in the Chapter
1 maps).

Conditions in privately owned channels (identified in orange in Chapter 1 maps) are assessed on
an annual basis. As described in Chapter 1, Section 1.3.2, the District surveys conditions in
privately owned channels (orange channels in Chapter 1 maps) to identify potential maintenance
needs. If a maintenance need is identified, the property owner is contacted and permission is
requested prior to conducting any maintenance. When requested or planned, maintenance
activities are included in the annual workplan along with other program maintenance activities.

District staff familiar with the guidelines and principles of the program conduct the stream
channel assessments. The assessment process evaluates the need for maintenance and follows
the guidance and maintenance principles described in Chapter 3. During the survey, the channel
characterization sheets (provided in Chapter 2) are referenced in the field, reviewed for their
accuracy, and updated as appropriate. The channel characterization sheets are also updated to
include an appraisal of underlying causes for the maintenance situation. The stream assessment
process is also supported by information provided by Geographic Information System (GIS)
mapping, aerial photography, and the District’s stream maintenance data management system.
The data management system is accessed during the stream assessment process to query past
maintenance activities, identify specific resource conditions, and prioritize maintenance activities
by reach to develop the year’s workplan.

For each reach, District staff assesses site conditions and resources in terms of the potential need
for vegetation management, downed tree management, bank stabilization, and sediment
removal. Channel vegetation conditions are assessed for the presence of cattails, blackberries,
willows, exotics, etc. and the need for vegetation removal or management to prevent flooding.
Stream surveyors record the locations of potential maintenance activities using GPS within the
online GIS stream survey database. Maintenance locations are also associated with non-spatial
data including the type of maintenance, dimensions of the work area, notes regarding site access
and constraints, as well as a brief description of relevant stream resources within the reach.
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Stream/Channel Assessment Report

Date 5/28/2009
Upstream Location

Browns Valley Creek
Survey Time (hr) 3.00

Borette Ave. tee,

Surveyor Sauer, Chris

Downstream Location

Type Routine
Thompson Ave

Survey ID 1243552259

0z Horizon

I WATER and ENVIRONMENT

Comments BV Creek had quite a lot of problems that have occurred and need to be addressed.
WP  Problem Category Bank Observations Recommendation Priority Crew Time (hr)
100 Encroachment Left 6'to8' wide path has been cut into bank from Send letter. Notify Fish and Game. Medium
top of bank down to the creek bed.
101 Dumping Left 10'x30' pile of garden debris has been dumped  Send educational letter Low
down the creek bank and to the creek bed.
102 LWD Right 1'x30' log is lying on creek bank and down into  Remove if there is time. Medium 2.0
the creek bed.
103 Dumping Right 15'x20' pile of garden debris has been dumped  Send educational letter
down the bank and into the creek bed.
104 Bank Erosion Right Vertical wall, 15' hi x 70' long has just fallen Notify property owner re. County Bank Repair Low
over and into the creek bed. Has left eroding Program
bank behind.
321 Bank Erosion Right Gabion basket wall has had the bottom basket Send letter to property owner re: the County High
rust out and has lost all the stones from the Bank Repair Program.
basket. The toe of this wall is now destabilized
and the entire wall is in danger of falling apart.
322 Other Center Bridge culvert is filling with gravel, has filled Monitor Medium
perhaps one quarter of its capacity.
325 LWD Right 8"x20' broken branch is lying across the creek Remove from center of creek and move to the High 1.0
and is propped 2' over the creek bed. It could side of creek.
catch debris and create a jam.
Source: NCFCWCD 2009.
Figure 14-2

Example Stream Assessment Report
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Potential maintenance projects receive rankings ranging from high priority to low priority. The
maintenance prioritization is initially identified based on the site assessment. The prioritization
is further refined as part of the planning process described in Section 14.3 below. High priority
sites indicate that maintenance may be needed that year, whereas low priority sites may not
require immediate maintenance. Based on the field reconnaissance, review of the channel
characterization sheets, and subsequent prioritization using the maintenance database, an initial
list of reaches requiring maintenance for the current work cycle is compiled.

14.2.2 Routine Road Maintenance Assessments

As described in Chapter 11, Resource Conservation District Routine Activities, the Napa County
RCD also conducts an inventory process to determine where upland road repair and
maintenance is needed. These inventories involve coordination with private landowners and
typically occur year around as needed.

Similarly, the County goes through a similar inventory process to verify which road crossings and
culverts require maintenance. This inventory process is typically conducted in late fall, prior to
the start of the wet season.

Once these assessments are complete, the Napa County RCD and County Roads Division staff
responsible for conducting road evaluations will then meet with the District to review and discuss
high priority road maintenance sites that should be addressed that year.

14.3 Work Planning

The preliminary list of project sites developed during the reconnaissance process is reviewed and
further prioritized based on:

= guidance provided by Maintenance Principles (Chapter 4);
= the relative severity of reach conditions and need for maintenance;

=  Program considerations, management goals, and management triggers, as described
under the corresponding approaches in Chapters 4 through 12;

= consideration of past/recent flooding conditions; and
= overall maintenance needs in the program area.

Following this prioritization, the stream maintenance manager may consolidate the list of
potential projects into a smaller set of projects to serve as the workplan for the given year. The
number of projects prioritized in any given year is dependent on several factors, most notably
climatic conditions of the preceding years. Projects marked as low priority and not included in
the current cycle’s workplan are noted for inspection and reassessment during the next work
cycle.

The following list provides an estimated range and number of project types anticipated to be
conducted annually. However, actual maintenance needs in any given year are largely dictated
by climate conditions in the given year or recent years. It is expected that annual work plans may
include:
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= an average of 2,000 If invasive vegetation management at multiple reaches on an
ongoing, annual basis,

= a range of 2,000-5,000 If of vegetation maintenance (e.g., pruning and thinning) -at
multiple reaches on an ongoing, annual basis,

= approximately 15-25 downed tree management projects occur on an annual basis,
= up to 20 bank stabilization projects per year,

= 2-5localized sediment removal projects at culverts and crossings per year,

= 2-3 culvert replacement projects per year,

= up to 5 miles of private road maintenance treatments conducted by Napa County RCD,
and

= 2 instream habitat enhancement projects and 2 gravel augmentation projects per year
(which may provide mitigation for other maintenance activities).

Maintenance activities are expected to generate from 200-500 CY of sediment and debris per
year. Sediment may be disposed at the Edgerly Island Rehandling Site or the Imola Site and debris
is taken to local landfills (as described in Chapter 10).

As described in Chapter 10, the District maintains two restoration projects on private property,
the Rutherford Reach and the Oakville to Oak Knoll Reach. The District may conduct maintenance
throughout any location in the CFD. Annual surveys and assessments of the Rutherford Reach
and Oakville to Oak Knoll Reach are conducted in the spring time to identify priority maintenance
needs for the upcoming year. Maintenance activities would occur in accordance with the
maintenance plans developed for each project. Maintenance activities typically include debris
removal and relocation of large wood, vegetation management, streambank erosion control,
repair and maintenance of floodplain benches, invasive plant removal, repair and maintenance
of aquatic habitat enhancement structures, and other activities described in Section 10.2.

As specified in the maintenance plans for both restoration projects (see Appendix A for detail),
The District will work with the Landowner Advisory Committees, which are comprised of a core
group of landowners that are within the restoration project areas, to identify and prioritize
annual maintenance needs. District staff will conduct routine surveys (at least once per year) to
identify and assess issues of concern. District staff will use their standard data sheets, aerial
photographs, and GPS units to document the nature and extent of any issues observed during
the surveys. It may also be necessary to conduct interim river surveys shortly after large storm
events (e.g., greater than 10-year flood event) to identify areas that may require immediate
treatment to prevent additional streambank failure and to protect existing infrastructure and
environmental resources. Based on the annual and interim river surveys, the District will
prioritize annual maintenance needs and develop a work plan detailing the location and scope
of maintenance activities planned for the coming year.
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14.4 Project Description

A brief project description is developed to describe the maintenance activities proposed for the
year. The project description includes an evaluation of the maintenance sites in context with the
surrounding drainage area and identifies maintenance needs and impact avoidance measures.

14.4.1 Identify Site Context

Site maintenance begins with considering the reach setting and context, as discussed in Chapter
3. Relevant site information to be reviewed (as available) includes reach descriptive sheets, reach
assessment database entries, channel engineering designs and as-built designs, the most recent
channel cross section surveys, hydraulics and flow capacity conditions, and information on
environmental resources and adjacent land uses. If necessary, these existing data sources are
updated, or data gaps completed as needed. For example, reach sheets are updated based on
current conditions of the site, maintenance work from the previous year, and any changes in
occurrence data for special-status species.

To further guide the maintenance process, reach- and site-based constraints are identified. For
example, site- or reach-scale constraints such as a narrow corridor width, the presence of
infrastructure like pipelines or road crossings, the presence of threatened or endangered species,
or the existing channel already being in a degraded or incised condition could all influence the
maintenance approach and which treatments to use. Site and reach constraints may also
influence the need for special access or equipment that may differ from the approaches
described in this manual. If site constraints and environmental considerations result in the need
to use equipment or approaches other than those described in the manual, a detailed description
of the necessary approach is included in the project description and discussed with regulatory
agency staff during the notification process (see Chapter 2 for more detail on the regulatory
compliance process).

The stream maintenance manager uses all relevant information including the observed field
conditions, understanding of sediment and reach processes, results of channel cross section
surveys, hydraulic analysis (as available), and the consideration of site constraints to develop an
appropriate approach for maintenance activities.

The Napa County RCD goes through a similar process in which a staff person will inspect potential
road repair sites on private property throughout the county. Similarly, County Roads Division
staff will inspect potential County road repair sites (e.g., roadside drainage systems, culverts,
bridges and bank repair sites) that are in need of repair. RCD and County staff will make notes
on existing problems, erosion potential, apparent processes and relationships to the nature of
the problem, make note of any constraints at each site, and estimate treatment methods
potentially needed.

14.4.2 ldentify Treatments and BMPs

Treatment approaches are identified based on the site conditions, the key fluvial processes, and
other influencing constraints. Tree maintenance projects, including downed tree maintenance,
are designed to maintain trees to provide necessary flood control while maintaining as much
habitat and creek shading as possible. Bank stabilization projects use bioengineered treatments
that respond to the cause and degree of the bank failure to develop a sustainable design. For
RCD-led road maintenance projects, if field observations determine that the cross-section area
of an active stream channel is greater than 3 feet by 1 foot and a new culvert is required, runoff
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calculations are modeled to determine capacity needed for 100-year flow events. Further
engineering may also be needed where road maintenance is required at stream crossings that
provide anadromous fish passage.

Following the identification of the treatment approach, activity-specific BMPs are identified
based on the practices listed in Table 4-1. For example, tree trimming activities may be required
to occur outside the migratory bird and raptor nesting period. All projects utilize appropriate
program-wide BMPs for impact avoidance and minimization as identified in Chapter 4 and Table
4-1.

14.4.3 Develop Project Description

Following the analysis of site context and the development of treatment designs, a summary
project description is developed for each maintenance project. The project description serves as
the formal characterization of project activities and supports permitting requirements. The
project description includes the following information:

= Project type (i.e., invasive plant management, tree maintenance, downed tree
management, sediment removal, bank stabilization, road maintenance, levee or berm
maintenance, floodwall maintenance, culvert or storm drainage maintenance, or other
minor maintenance)

=  Project location address and/or location description
=  Project site map
= Updated channel characterization sheet for project reach (as needed)

= Short description of activities including treatments selected, equipment used, access,
staging, etc. If activities will be conducted differently from the activity description in the
Manual, identify differences and provide an explanation of why the different approach
is required.

= Length (linear feet) and area (acres) of creek channel that will be disturbed by activities.

= For vegetation management projects, identify the extent of invasive species control, tree
maintenance, downed tree management, and native species management will be
conducted.

=  For bank stabilization projects, identify how much fill material (including vegetation fill
materials) will be placed in the bank slope

= For sediment removal projects, identify quantity (cubic yards) of sediment to be
removed

= For road maintenance projects, identify how much fill material (if any) will be installed
within stream crossings

=  For all projects, identify how much (cubic yards) sediment and other debris requires
disposal and identify the disposal location
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= Any appropriate figures including cross sections, design details of structures to be
maintained, and plan view maps for activities as appropriate.

= A brief summary of the activity-specific BMPs to be implemented with the project.

14.5 Mitigation Plan

As part of the Annual Notification, the District will identify mitigation and watershed
enhancement projects for maintenance activities to address any permanent impacts on
jurisdictional wetlands, waters, and/or special-status species. The mitigation projects will
describe the on-site and/or off-site enhancement activities. Mitigation projects will include the
following types of information as appropriate:

= A description of on-site habitat restoration or enhancement activities planned for the
coming year including the locations, lengths, areas, and other project details;

= Adescription of off-site habitat restoration or enhancement activities that are led by the
District or the County;

= A description of habitat restoration and enhancement projects led by local watershed
organizations that the County will help fund, including:

= A description of each off-site restoration project, including its name, the project
partners, project cost, length and area of mitigating activities;

= A description of how these off-site watershed projects will address watershed
processes and functions that will provide suitable mitigation for the year’s
maintenance activities;

= Schedule for implementing mitigation project activities;

= Astatement describing the status of permit approvals necessary to perform project
(if applicable); and

= A mitigation and reporting plan.

= A description of the mitigation bank, its location, and the types and amount of credits
that will be purchased.

Permitting agencies will have the opportunity to review and comment on the proposed annual
mitigation plan. The annual mitigation plans will be consistent with the mitigation approaches
outlined above and in Chapter 13.

14.6 Agency Notification

By June 15%"0of each year, the District notifies the relevant regulatory agencies of the planned
SMP projects for that year’s maintenance workplan (see Figure 14-1) through submittal of a
workplan notification packet. The notification packet contains the workplan, project
descriptions, sediment disposal plan, and supporting materials described above. Notification
packets will also contain a description of maintenance activities that will result in temporary and
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permanent impacts on jurisdictional wetlands and waters and impacts to special-status species,
and a proposal for providing compensatory mitigation for the program’s impacts.

As noted in Section 14.3, above, the workplans for maintenance activities proposed at the
Oakville to Oak Knoll and Rutherford Reach restoration projects Is developed separately and will
include more detailed information including annual and interim river survey results. Any
deviations from standard routine maintenance methods are described in detail along with any
relevant impact avoidance measures, BMPs, or mitigation considerations necessary to minimize
environmental impacts. Similarly, if during implementation of maintenance activities, an issue
arises that requires a different treatment or approach than described in the notification package,
the stream maintenance manager sends an updated notification to the relevant agencies with
this project change.

The annual workplans must be approved by the relevant regulatory agencies as described in the
project permits. If requested, the District can host a tour of the identified maintenance sites. The
regulatory agencies have 30-days to review the notification packets. Agency confirmation of the
annual workplan and approvals to proceed with maintenance are commonly received before July
15,

14.6.1 Semi-Annual Reporting for the Napa River/Napa Creek Flood Protection
Project

For the Flood Protection Project, the District is required to submit semi-annual reports within a
10-day period prior to June 1 and December 1 of each year to the USACE (SPN) District Engineer.
These reports shall cover all inspection, maintenance and operation of project features described
throughout this manual and the O&M Manual (USACE 2016), which has been incorporated by
reference in this manual. The reports shall describe inspection results conducted in October
(before flood season) and June (post-flood season).

14.7 Project Implementation

Once the District receives a notice to proceed from the relevant regulatory agencies,
maintenance activities may be initiated. If the District does not receive a response to the
notification packet by July 15%, the District assumes that the workplan was reviewed and
proceeds with initiating the planned maintenance activities that are non-ground disturbing and
not anticipated to require mitigation. All maintenance activities are conducted in accordance
with the project description, program wide and activity-specific BMPs, and terms of the
maintenance permits. This includes conducting preconstruction surveys for fish and wildlife and
other resources, if activities may affect these resources.

An on-site project supervisor trained in the maintenance manual oversees and guides all
maintenance activities and ensures that the proper maintenance principles and avoidance and
minimization approaches as described in Chapter 4 are employed.

When projects are implemented, data is collected at the project site prior to, during, and
immediately after, project implementation, or as required by regulatory permits. Data collected
may include: before, during, and after photos; quantification of material removed (for sediment
removal projects) or placed (for bank stabilization projects and road repair projects); length and
area of vegetation maintenance activities (herbicide application, tree trimming, native
plantings); sensitive species or other resources encountered at the site during preconstruction
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surveys or during project implementation; and any additional information as required to update
the maintenance database.

14.8 Annual Reporting

After the conclusion of the SMP maintenance season (after October 31%), the District sends the
relevant regulatory agencies an annual summary report, by January 31 of the following year,
describing the workplan status and confirming which projects from the workplan were
completed. The report includes the following information and complies with permitting
requirements issued by relevant regulatory agencies.

= The extent to which the workplan was completed during the maintenance season (i.e.,
identify projects that were or were not implemented). If projects were not implemented,
note why and if the project will be incorporated into the next year’s workplan or if the
project will be placed on a watch list.

= |f activities were conducted according to the project description, and if not, how the
actual project varied from the project description.

= Site photos before and after project completion.

= Total length of stream channel that was maintained for the individual projects in the
workplan.

= How much sediment and vegetation was removed and acres affected, if applicable.

= The extent of invasive species controls implemented, including the quantity of herbicides
applied.

= How much material was placed on-site and acres affected, if applicable such as for bank
stabilization projects and road maintenance projects.

= How much material was disposed off-site, disposal locations, and acres affected, if
applicable.

= |f any species or other sensitive resources were encountered during construction and if
so, what impact avoidance steps were taken in response.

= A brief description of site monitoring, including bank stabilization and revegetation
monitoring.

= Any lessons learned from that year’s activities including treatments that were not
effective, administrative difficulties, and proposed steps to facilitate the process.

= Recommended updates (if any) to the program BMPs.

At the conclusion of the annual work cycle, the District also updates and verifies the maintenance
database, and the BMP list (Table 4-1) as appropriate to include any updates or changes made
over the recent work cycle. In this way, developing the next year’s workplan is built on updated
information across the program.
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Per the Aquatic Pesticide Application Plan (Appendix G), the District prepares and submits an
annual report to the RWQCB by March 1st. The report clearly states whether discharge of aquatic
herbicides, their residues, or their degradation by-products occurred. The annual report contains
information including compliance with the Statewide General NPDES Permit for Residual Aquatic
Pesticide Discharges to Waters of the U.S. from Algae and Aquatic Weed Control Applications
(WQO 2013-0002-DWQ; General Permit No. CAG990005), summary of aquatic herbicide
application events, summary of monitoring data, and identification of BMPs and their
effectiveness in meeting permit requirements. The report also includes any proposed changes to
the APAP, BMPs, and monitoring program, as necessary to further ensure compliance with the
General Permit.

Reporting of maintenance activities completed associated with the Rutherford and Oakuville to
Oak Knoll Restoration Projects is performed independently from the SMP Annual Report.

14.8.1 Reporting Requirements for the Napa River/Napa Creek Flood Protection
Project

The semi-annual reporting requirements for the Napa River/Napa Creek Flood Protection Project
are as outlined in the Flood Project O&M Manual and summarized above in Section 14.6.1. The
District is required to submit additional monitoring reports for the Flood Protection Project:

Annual Vegetation and Revegetation Reports. In addition, the District is required to submit an
annual vegetation report to relevant resource agencies and an annual revegetation report to be
submitted to the USACE (SPN) District Engineer. The annual vegetation report should document
health of existing vegetation, any observed damage to vegetation, description of naturally
recruited native plants, description and quantity of plants to be installed, and photos taken at
the time of the inspection. The revegetation report should focus on all revegetation sites and
address all significant events that occurred during the prior year, a checklist for all inspections,
photographs depicting observed conditions and any identified damage, and a summary of overall
vegetation conditions for the reporting period (USACE 2016).

Comprehensive Vegetation Monitoring Studies. For the Flowage Easement Area (see Figure 1-
7), The District is required to conduct comprehensive vegetation monitoring studies every 5
years starting in spring 2018. These studies should follow the format and procedures in the
USACE study and compare conditions of sites as described in the Project’s 1999 Final EIS-EIR and
other subsequent documents. Inspections shall be conducted in the spring between March and
May. Transect survey data collected to-date is provided as an appendix to USACE’s 2016 O&M
Manual. The vegetation monitoring studies should include presence/absence survey results,
overview of vegetative cover as measured in quadrants along permanent transects, percent
cover of woody species, a visual count of naturally recruited vegetation, and measurements of
water salinity along transects.

14.9 Data Collection and Management

Data collection and monitoring efforts are critical to measuring the success of program
implementation. The District currently maintains an extensive GIS database which includes
location data on stream channels managed under their authority. The majority of the maps
included in this Manual were generated from the District’s GIS database. To properly track the
progress of management activities towards achieving the maintenance program’s goals and
compliance with programmatic permit conditions, this database is upgraded or revised as the
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stream maintenance program adapts to best meet the stream maintenance goals. The following
data are collected or updated at various stages in the implementation process:

=  GIS reach mapping and channel characterizations
= maintenance activities to date

= pre-and post-project photos

= target invasive species locations

= channel cross sections (if necessary)

= specific data required by permits

= special status species survey results

= notification packages and annual reports

Data or documentation of the maintenance projects are entered into the database during each
cycle of the work plan, as described in Section 14.1 above. The database can be queried to
chronicle past maintenance activities or prioritize future actions. The maintenance database is
an important tool for the stream maintenance manager. The database contains back-up
technical information to compile the agency notification packages and annual reports.

The Napa County RCD will track ongoing monitoring of road maintenance sites on a separate
track through topographic surveys and/or photo monitoring. Sediment sampling may also be
conducted above and below road maintenance sites to document sediment delivery to stream
channels from the road repair sites.

The regulatory agencies receive necessary information on maintenance activities (based on the
permit requirements and the description of activities in this manual). Information saved in the
database also provides insight into future Manual updates, as discussed in Section 14.9 below.

14.9.1 Data Collection to Develop Channel Maintenance Objectives

During the first 5-year period of the Maintenance Program (2012-2017) the District worked
closely with the San Francisco Bay RWQCB to develop a data collection approach to develop
channel specific maintenance objectives. As described above in several locations of this Manual,
an improved understanding of channel conditions, including causal factors for maintenance, flow
capacity objectives, and vegetation maintenance objectives for specific channel reaches help
target the District’s maintenance efforts. The District undertook developing channel
maintenance objectives for several reaches as presented in the following reports, which are
included in Appendix F: Stream Maintenance Program Quantitative Assessment & Channel
Inventories Work Plan (2014), Tulocay and Camille Creek Channel Assessments Memorandum
(Napa County RCD 2015), and Stream Maintenance Program Channel Quantitative Assessment
Report (2017). Since the 2012 Manual was completed, the District has completed channel
assessments for Salvador Creek, Tulocay Creek, Camille Creek, Fagan Creek, and Sheehy Creek.
These assessments describe reach characteristics (e.g. length, drainage area and slope),
conveyance capacity of culverts that feed into the creek, stage-discharge relationships, and
includes channel capacity objectives.

Stream Maintenance Manual for Napa County 14-10
January 2019



Chapter 14 — Program Management and Reporting

As part of this 2019 Manual Update, the District will work closely with the San Francisco RWQCB
to develop another channel assessment approach. Currently, the District proposes to identify
one stream reach per year where routine maintenance activities will be assessed for the
following conditions: typical maintenance needs; geomorphic and hydrologic conditions;
vegetation communities; habitat functions and values, existing constraints and limiting factors
to achieving improved habitat functioning; opportunities for potential habitat enhancement or
restoration; and longer-term maintenance goals. The overall objective of these stream
assessments is to develop a balanced understanding of the underlying flood management needs
and habitat conditions and opportunities at each reach, such that a list of restorative
maintenance recommendations can be developed that achieves flood management objectives
while also enabling or supporting habitat improvements. The goal is to identify small-scale
restoration actions that can be integrated with the SMP’s maintenance activities and that will
enhance physical and biological processes over time. The District would then develop restorative
maintenance recommendations for the stream reach assessed. These restorative maintenance
activities would be integrated into routine maintenance projects that are conducted annually
and would be tracked through the District’s annual reports submitted to the resource agencies.

14.10 Five-Year Program Review

Every 5 years, the District and the relevant regulatory agencies review the stream maintenance
program for its overall effectiveness. This review includes an assessment of maintenance
activities conducted to date, BMPs employed, data management, adequacy of adaptive updates
and revisions to the manual, and overall program coordination and communication between the
District and the regulatory agencies. This current Manual revision process in 2019 is conducted
as part of the 2019 5-year program review process.

Through the 5-year program review process, the District’s Program Manager will coordinate
discussions and meetings with relevant regulatory agency staff to review the last 5-year program
period and discuss any key updates or revisions planned for the next 5-year program period.
Program changes or updates made at the 5-year review may require additional CEQA review.
Manual revisions may also require an updating of permit terms, which occurs through a
collaborative process between the District and the relevant permitting agencies.
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Rutherford Reach Restoration Maintenance Plan and
Oakville to Oak Knoll Maintenance Plan






1.1

Napa River Restoration Oakville to Oak Knoll . .
1.1 Napa River Restoration
Maintenance Program Project Maintenance

Program

The Napa County Flood Control and Water Conservation | 1.2 Annual Maintenance Planning
District’s (District) river restoration maintenance program for
the Oakville to Oak Knoll Reach relies on recognizing
fundamental hydrological, geomorphic, and biologic processes | 1.4 Managed Streambank Retreat
that affect a given stream reach and adaptively managing and
maintaining streams and restoration projects based on the Monitoring and Adaptive
underlying processes. Restoration project maintenance depends Management

on a collaborative working relationship between the District and
private landowners who agree to participate in the river
restoration project and fund annual maintenance and monitoring 1.7 Community Facilities District
of the project reach. The District’s monitoring and maintenance Funding Approach
approach is designed to place reach scale restoration activities
within a watershed context.

1.3 Maintenance Activities

1.5 Restoration Project

1.6 Regulatory Compliance

1.8 Construction Schedule

Program area

The proposed Napa River Restoration: Oakville to Oak Knoll Project (Project) includes 4.8
miles of active channel restoration activities along nine miles of the mainstem Napa River
between the Oakville Cross Road Bridge and the Oak Knoll Avenue Bridge (Figure 1). The
Project is immediately downstream of the Rutherford Project, which is a 4.5-mile stretch of
the Napa River south of the City of Saint Helena, extending from Zinfandel Lane in the north
to Oakville Cross Road. Historic changes in land use and management in the Napa River
Watershed have resulted in confinement of the river into a narrow channel, loss of riparian
and wetland habitats, accelerated channel incision and bank erosion, and reduction in the
quality and quantity of instream habitat for salmonids and other native fish. The purpose of
the Project is to restore and enhance long-term river and floodplain function, enhance
native riparian plant communities, improve the quality and resilience of aquatic and
terrestrial riparian habitat, and reduce property damage and sediment delivery associated
with ongoing bank erosion processes.

Overview

Within the Project reach, preventative and
routine maintenance of the river and restoration
features will be funded through property tax
assessments collected from local landowners
through a Community Facilities District (CFD)
and adopted by the District. A core group of ;
landowners with restoration projects on their
parcels will form the CFD and other landowners
may annex in if they wish to receive services. The
core group of landowners will form a Landowner
Advisor Committee (LAC) to guide and review ‘
annual maintenance and monitoring actives. The | (egend
CFD will fund annual maintenance and | [CJovsonsn

| (] ovoK Core Graup Py
| maingis GIS cnty_bndry }

Figure 1: OVOK CFD Boundary and Core parcels.




1.2

monitoring activities, including annual surveys, vegetation management, downed tree and
debris management, and biotechnical bank stabilization projects along the river on
participating landowner parcels. Annual maintenance needs will vary from year to year
depending on the magnitude of winter storm events and landowner requests. The District’s
objective is to work with landowners to ensure the long-term success of the Project and to
enhance physical processes and biological resources through the entire restoration reach.

Maintenance Program Objectives
The objectives of the Restoration Project Maintenance Program are to:

1. Minimize bank erosion through vegetation management, large woody debris (LWD)
realignment and/or relocation, debris/large trash removal, and biotechnical
stabilization.

2. Maintain the function of constructed instream habitat enhancement structures.

3. Control target non-native invasive and Pierce’s disease host plants, to the extent
practicable, within the riparian corridor of the reach.

Oversight and Coordination

The core group of landowners has been invited to form the LAC to oversee implementation
of the program and to coordinate maintenance activities with local landowners and
vineyard managers. The LAC requested that the District Board adopt a CFD, funded through
a property tax assessment program under procedures established in the District Act, to
conduct maintenance in the restoration reach of the Napa River.

The LAC is comprised of landowners and their representatives and is supported by District
staff.  Participation in the LAC is open to any participating landowner, or their
representative, who have river frontage within the restoration area or CFD boundary. It is
anticipated that the LAC will meet biannually to review, evaluate, and prioritize annual
maintenance activities based on the maintenance surveys, landowner maintenance requests
and available funding, and to review and approve the annual maintenance report.

All maintenance activities will be conducted under regulatory permits issued in conjunction
with the Project with oversight by the District.

Annual Maintenance Planning

Annual Maintenance Survey

District staff will conduct routine (at least once a year) surveys to identify and assess issues
of concern relative to the Project objectives. Surveys will focus on identifying, mapping, and
assessing:

= Actively eroding streambanks, managed streambank retreat areas, including
effectiveness of prior stabilization measures.

= Areas of excessive vegetation growth and/or accumulations of LWD or trash that
are contributing to streambank erosion.

Napa River Restoration Project Maintenance
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= Storm-related damages to streambank stabilization and aquatic habitat
enhancement structures.

= Weed eradication, Pierce’s disease host plant status, and revegetation sites.
= River conditions and biological monitoring.

The District will use its standard stream maintenance
survey data sheets. Data sheets, aerial photographs, and
GPS units will be used to document the nature and
extent of issues encountered during surveys and to
identify recommended treatments or remedial actions.
Photos will also be taken to document each problem
site. The results of the surveys will be compiled into a
report and presented to the landowners and permitting
agencies for review. It may also be necessary to conduct
interim river surveys shortly after large storm events (>
10-year flood event) to identify areas that may require
immediate treatment to prevent additional streambank
failure and protect existing infrastructure and Photo 1: Annual river maintenance survey.
environmental resources.

Landowner Maintenance Requests

In addition to maintenance needs identified through the annual river survey, landowners
will be able to submit individual maintenance requests to the District for review and
evaluation. Maintenance requests will be limited to the following problem types: actively
eroding streambanks; debris accumulations; downed trees/LWD; vegetation management;
and storm-related damages to streambank stabilization and aquatic habitat enhancement
structures and revegetation sites.

Maintenance requests would be submitted to the District by April 1 of each year to be
considered for inclusion in that year’s stream maintenance work plan. Maintenance of
earthen berms, access roads, and other infrastructure is not included in the maintenance
program and will be the responsibility of individual landowners.

Evaluation and Triggers for Maintenance Activities

As described above, the annual river survey report and any individual landowner
maintenance requests will be considered by the District annually. The District will evaluate
and prioritize annual work activities based on the following considerations:

= (Condition of existing bank stabilization and instream habitat enhancement
structures.

= Potential for future significant streambank failure/erosion beyond the riparian
corridor and vegetated buffer.

= Risk to adjacent infrastructure and agriculture (i.e., structures, earthen berms,
roads, pumps, utilities, crops).

= Potential for future significant streambank failure/erosion.
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= Potential for increased flood risk.
= Potential to enhance or expand riparian corridor.

= Available budget.

Based on an evaluation and prioritization of problems identified through the annual river
survey and landowner requests, the District will prepare a work plan describing the
location and scope of maintenance activities proposed to be conducted that year. The work
plan will not be implemented until landowner approval is received. Following completion of
annual maintenance activities, the District will prepare a supplemental report documenting
work completed that year, associated costs, remaining budget, and adequacy of funding to
complete required maintenance.

1.3 Maintenance Activities

The District takes an integrated stream maintenance approach that involves protecting and
enhancing existing instream resources while ensuring that the restoration features are
functioning as intended. As described above, the maintenance program is intended to
proactively address streambank erosion and failure in order to protect environmental
resources and properties within the Project reach and maintain features constructed as part
of the Project. It also includes activities to control target invasive non-native and Pierce’s
disease host plants within the riparian corridor. The maintenance program is not intended
to address catastrophic streambank failure, emergency repairs, or large streambank erosion
issues that would require Project- specific permits. Such repairs would be implemented by
individual landowners in coordination with the appropriate agencies or a landowner may
choose to participate in the optional services through the CFD, which are outlined in Section
1.7.

The following sections describe the specific types of activities included in the maintenance
program. Each year, the activities identified in the annual work plan will be implemented by
District staff, crews supplied by the District, or by landowner-supplied work crews overseen
by District staff. For some activities (depending on the nature and scope of the work they
entail), maintenance crews will also be required to implement measures to avoid and/or
minimize environmental impacts; this is described further in the Best Management
Practices (Appendix A).

Maintenance of Constructed Features

Constructed features, such as biotechnical stabilization areas and habitat enhancement
structures, will need to be monitored to ensure that they are performmg correctly and to
identify any areas of damage or failure. Depending on ¥ ‘
their performance, some features may require repair or
maintenance.

During the first three years following restoration, the
contractor(s) selected by the County to implement the
restoration project will be responsible for monitoring
and maintenance of all constructed features.
Maintenance and monitoring during this three year
period will be funded by grants and Measure A. Once

Photo 2: Erosion issue at restoration site.
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the initial post-construction monitoring and maintenance period has elapsed and the
County has accepted the Project as successfully completed, all Project features will
transition to the Oakville to Oak Knoll maintenance program under the oversight of the
District.

Maintenance activities for constructed features are expected to include the following:
= Controlling weeds and other non-native invasive plants.
= Minor vegetation pruning.
» Replanting native species.
» Hand watering.
» Installation and repair of erosion control fabric and coir logs.
* Minor grading.
= Installation and repair of biotechnical bank stabilization elements.

= Replacing logs and boulders.

= Installing new utility or boulder and cable anchors.

Preventative Maintenance Activities

The District’s maintenance activities will be implemented to enhance or develop instream
complexity features, improve bank conditions, and expand native riparian plant
communities. Certain activities may be implemented proactively within the Project reach to
prevent streambank erosion and failure and associated impacts to adjacent properties and
environmental resources.

Downed Tree Management

In alignment with the Sediment Total Maximum Daily Load (TMDL) for the Napa River
watershed, the District seeks to promote recruitment of woody debris in channels to benefit
instream habitat. The District may leave downed trees in place or modify downed trees to
encourage formation of channel features, such as scour pools and slack water areas, which
are used by juvenile salmonids and increase stream channel complexity. However, if the
tree threatens flood conveyance capacity or channel stability (i.e., stream banks
destabilization), the District may modify the downed tree by trimming off branches or
cutting it into smaller pieces. If further action is needed to minimize the potential for flow
obstruction, the District may reposition the tree in the channel, such as move it from
perpendicular to parallel to stream flow, or remove the tree entirely. Downed tree
management is generally conducted during the dry season but can occur year-round to
prevent flooding or erosion. « ,

Debris Removal

Removal of debris, such as tires, shopping carts, barrels,
and other trash that deposits within the Project, will be
removed from the channel and disposed of at
appropriate disposal sites. Debris removal may include

Napa River Restoration Project Maintenance = e —
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clearing of vegetation debris that racks up on restoration features, on downed trees, or on
other channel vegetation. Debris jams will be disassembled if they are significantly blocking
the channel, redirecting flows and causing erosion issues, or degrading the function of a
restoration feature. Methods used to remove debris will vary depending upon the size of
material and available access. When feasible, debris removal activities will be conducted by
work crews using hand tools. However, removal of larger materials may require the use of
heavy equipment. Native vegetative debris may be cut up or chipped on-site, removed and
transported to a suitable disposal site, or burned in accordance with State and local permits.
Non-native vegetative debris (i.e., giant reed) will be removed and transported to a suitable
disposal site, mulched (for materials that do not contain viable seed) in place, or burned in
accordance with State and local permits.

Vegetation Management

Vegetation management refers to the trimming, pruning, mowing, and removal of
vegetation. Vegetation management may be necessary to control weeds to support the
establishment of restoration plantings. In some cases, vegetation may cause flow
constrictions or increase erosion, in which case minor pruning may be necessary.
Vegetation management also includes the removal on non-native invasive species and
Pierce’s host vegetation as described below.

In-Channel Vegetation: Within the Project, native vegetation, such as willows, generally
occur on low floodplain benches and at the toe of the streambank. While these plants
provide habitat for native species, they are also effective at trapping sediment leading to the
development of substantial in-channel gravel bars that shift stream flows and cause
streambank erosion and failure. Willows and other species (<4 inches in diameter) may be
pruned or removed in areas where they significantly impede stream flow or are causing
bank erosion issues.

In-channel vegetation will be removed by hand crews using loppers, hand saws, and chain
saws. In cases where herbicide use is considered advantageous and it’s consistent with the
landowner’s property management regime, trees may be cut off at the base of the trunk and
the stump painted with an approved herbicide. Herbicide will be applied according to
manufacturer’s specifications by licensed applicators in a manner that minimizes drip and
drift into the stream channel. Only U.S. Environmental Protection Agency-approved aquatic
formulations of glyphosate (e.g., Aquamaster, Aqua Neat/Roundup, Rodeo) and imazapyr
(e.g., Habitat/Stalker) will be used. In cases where herbicide use is not consistent with the
landowner’s property management regime, physical removal techniques alone may be
employed. If necessary, cuttings may be removed from the channel and stockpiled at top of
bank. Debris may be transported to a suitable disposal site or mulched in place.

Invasive Non-Native and Pierce’s Diseases Host
Vegetation: A number of invasive non-native and
Pierce’s disease host plants occur within the Project.
These species reduce the value of habitat for native
wildlife by preventing the establishment and growth of
desirable native species and decreases overall plant
diversity. Additionally, some of these species act as host
plants for the bacterium that causes Pierce’s disease,
resulting in significant damage to streamside vineyards.

Photo 4: CCC crews removing Arundo .
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Although existing patches of target invasive non-native plants will be treated as part of the
Project, success of the restoration effort will rely on ongoing maintenance to control spread
of these undesirable species throughout the reach. Key invasive non-native and Pierce’s
disease host plants that may be targeted for removal include, but are not limited to:

= Himalayan blackberry (Rubus discolor);
» Periwinkle (Vinca major);

* Giantreed (Arundo donax);

= Tree of heaven (Alianthus altissima);

= Sesbania (Sesbania punicea); and

= Wild grape (hybrid) (Vitis spp).

Target invasive non-native and Pierce’s disease host plants will be removed by hand crews
using weed wrenches, bladed weed eaters, loppers, hand saws, chain saws, and at times, a
rubber-tracked skid steer with flail mower may be used outside of the wetted channel.
Herbicide application will be limited to cutting and painting stumps or foliar spot spray
using backpack, ATV, or truck-mounted sprayers. Herbicide will be applied according to
manufacturer’s specifications by licensed applicators in a manner that minimizes drip and
drift into the stream channel. Only U.S. Environmental Protection Agency-approved aquatic
formulations of glyphosate (e.g., Aquamaster, Aqua Neat/Roundup, Rodeo) and imazapyr
(e.g., Habitat/Stalker) will be used.

Erosion Control/Bank Stabilization

The repair and stabilization of stream banks is undertaken when a bank is weakened,
unstable, or failing. In areas where minor erosion has been identified, biotechnical methods

may be used, which incorporate live vegetation with other natural elements (e.g., wood,
biodegradable erosion control products, rock) to provide structural stability to
streambanks.

Biotechnical bank stabilization approaches include

erosion control fabric with coir logs, brush mattresses, T"/v-
willow walls, encapsulated soil lifts, and crib walls. o o
Typically, these treatments will be implemented in ,,_*'f ,
combination with riparian planting projects to stabilize ’
eroding streambanks and enhance native riparian plant

communities. Erosion control and biotechnical bank ,’=='=——_':'_"-s£_
stabilization elements will be installed using hand tools. T ———]

However, some projects may require the use of a small
excavator staged along the top of bank to perform minor
grading or to place material. Hardscape rock materials
may be used only at the toe of streambanks in
combination with these measures if no effective
alternative is feasible due to the magnitude of hydraulic
forces involved, the need to protect infrastructure, or an

ENCAPSULATES wou LTS

adjacent land use constraint. In the event that the gyt = - ‘
erosion or bank failure is catastrophic or exceeds the o %‘ ‘
maximum linear footage of biotechnical bank /,— ~
stabilization projects allowed under the Project’s 24 T
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regulatory permits, the landowner will be responsible for the repair and can choose to
collaborate with the District to implement a larger project consistent with the Project
objectives and the optional services outlined in program funding methodology.

Riparian Planting

Areas subject to minor erosion may be hydroseeded
with an appropriate native or sterile seed mix, and/or
planted with native riparian species to stabilize
eroding banks and reduce localized flow velocities and
erosion potential. The goal of riparian planting is to
enhance habitat for fish, birds, amphibians, and other
wildlife using terrestrial riparian areas while providing
shading, sources of organic matter and coarse woody \
debris, and water quality benefits to aquatic species. [* B

The planting palette will be consistent with the Project; b 2o 1 | ey
the list of species will evolve to mimic the successional [*=FSESEaS S S8 T A
development of the riparian forest. Opportunities for o AN L ad 3 '
riparian planting and restoration will be evaluated on a [ s SRre s

case-by-case basis at all maintenance locations within  Pphoto 5: cCC during riparian planting.
the Project.

Culvert Erosion Repair

Existing drainage culverts and drop inlets within the Project that are blocked or in need of
repair may contribute to overtopping flows (due to poor drainage), which can increase the
opportunity for bank erosion or bank failure due to saturated soils. The clearing and repair
of these structures will be coordinated with individual landowners. The goal of culvert
inspection and repair is to ensure that existing infrastructure does not adversely impact the
restoration projects or degraded bank conditions and aquatic resources. The District will
implement minor erosion control or a bank stabilization project as a preventative measure
if a drainage structure is contributing to bank erosion. In the event the structure needs to be
replaced, the landowner will be responsible for the cost of replacing the structure, but the
District will provide technical oversight to ensure the replacement is done in a manner that
minimizes or avoids potential impacts. In some cases, a small amount of hardscape may be
necessary at the toe-of-slope to provide added erosion protection for the bank. Repairs may
require the use of erosion control materials, such as coir logs, coir blankets, brush
mattresses, or soil lifts. In some cases, larger equipment, such as a mini-excavator, may be
staged along the top of bank to facilitate minor grading actions or to place material. For
replacement of existing infrastructure, landowners may be required to get additional
permits before implementing replacement projects.

The following impact avoidance guidance applies to the District’s maintenance of drop-inlet
culverts:

= Repair of an existing culvert will occur within the same footprint as the original
culvert.

» The culvert outfall path, from the culvert edge down to toe-of-slope, will be
protected with erosion control material as needed to dissipate energy and reduce
the erosion potential.
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= The culvert repair will be installed to minimize outfall velocity and reduce the
potential for future bank erosion and scour from outfall. Energy dissipation
approaches will be used as needed.

Managed Streambank Retreat

The goal of managed streambank retreat is to create a more expansive riparian corridor for
terrestrial species and a wider channel cross section that supports long-term habitat
sustainability. It is a passive restoration technique that allows landowners to participate in
riparian restoration as part of the CFD. In a managed streambank retreat zone, a landowner
may choose to remove vineyards to install an alternative agricultural crop consistent with
an Agroforestry model of a riparian buffer zone or restore the area with native riparian and
upland plant species. Within the managed streambank retreat zone, landowners are
agreeing to allow the river to naturally expand with the understanding that a maintenance
action will take place to stabilize the stream bank before it reaches the defined managed
retreat line. Typical maintenance actions will include the planting of native riparian and
upland species, invasive and Pierce’s disease plant management, biotechnical bank
stabilization, laying the bank back to a stable slope, and erosion control measures. The
District will collaborate with landowners to manage these areas in a manner that meets the
Project objectives and is consistent with the landowner’s land management regime.

Specific maintenance actions within managed streambank retreat zones are highly
dependent upon site-specific conditions and will vary depending on the landowner’s level of
participation. The District will implement the above maintenance actions within these zones
using a variety of methods using hand tools, power tools and small equipment, such as a
skid steer or small excavator. In the event that a site experiences large scale retreat or
erosion the District will collaborate with the landowner to identify a solution. Landowners
may choose to pay for additional services to support the design, permitting and
implementation of larger biotechnical streambank stabilization projects that are beyond the

scope of the maintenance program.

Figure 2: Theoretical example of managed retreat concept.
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1.5

Restoration Project Monitoring and Adaptive Management

Restoration Project Objectives

For the purposes of monitoring Project success, the goals and objectives of the Project
include:

= Streambank Stability-minimizing the need for ongoing channel stabilization and
repair work by establishing a more self-sustaining channel design that reduces
maintenance needs;

= Physical Processes-enhancing geomorphic channel forms and processes to support a
more diverse and complex instream condition;

* Floodplain Connectivity-increasing river and floodplain interactions where possible;

» Habitat-increasing and enhancing riverine, riparian, and floodplain habitat
functions, with a focus to improve habitat for fish and wildlife;

* Riparian Plant Communities-removing invasive non-native vegetation and
replanting with native vegetation that will not promote Pierce’s disease in
vineyards;

= Sediment TMDL-supporting the sediment reduction and habitat enhancement goals
of the Napa River Sediment TMDL; and

= Stakeholder Participation-coordinating with landowners to address their interests
with regard to river-adjacent farmland and property.

Monitoring and Adaptive Management Approach

Restored Project areas will be monitored following construction to ensure that each
restoration area performs as designed and meets Project objectives. It is likely that the
grant funding agencies and permitting agencies for the Project will require monitoring to
demonstrate that specific requirements have been achieved. For example, a common
Project permit monitoring requirement is to evaluate post-Project planting to evaluate the
success of new plantings, or a description of how instream features have performed over
time. Additionally, grant funding agencies often require that the Project site be maintained
for 10-20 years to ensure that the Project is successful and meeting the intended function.

The Project will include adaptive management strategies in the event that post-project
conditions are not meeting original Project designs or objectives. Examples of adaptive
management actions are described below.

The adaptive management framework links Project objectives to proposed monitoring
elements based on the understanding of process-based relationships between existing
conditions and restoration techniques aimed at achieving desired outcomes. The
monitoring program provides a basis for evaluating the function of specific restoration
features and informs annual maintenance activities. The monitoring program will entail an
Annual Survey of the entire restoration reach, which uses a function-based stream
assessment framework that may be event based and channel maintenance needs using
rapid assessment formats. Monitoring activities could consist of activities such as vegetation
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surveys, channel morphology survey, fisheries survey, wildlife surveys, and photo
documentation of structures.

The monitoring program is designed to evaluate the success of the Project at meeting the
objectives of reducing excessive channel bank and bed erosion, enhancing aquatic and
riparian habitat, and protecting property. The monitoring program is organized around the
Project objectives and is designed to address progress towards meeting stated Project goals
and informing maintenance needs. Table 2 provides the restoration actions, monitoring
parameters, maintenance triggers, and maintenance actions to be implemented for the
Project.

The adaptive management strategy consists of assessing annual monitoring data to
determine if restoration elements are functioning as intended. In the event that a
restoration element is not meeting its intended purpose, the restoration team will review
the issue and prescribe a maintenance action that can be implemented to restore the
intended function. Alternatively, the District may continue monitoring the restoration
feature over multiple years to see if it develops the intended function over time. The
adaptive management strategy is based on the understanding that rivers are dynamic
systems and allows for the District to make professional judgments in prescribing or not
prescribing maintenance actions. In the event that a restoration element fails, the District
will evaluate the site to determine if it is providing an unintended function that is valuable
to the Project. In the event that it is determined that the restoration element is not
providing a valuable function to the Project, a maintenance action or larger design solution
may be implemented.

Photo 6: After Construction of Restoration Project Photo 7: During High Flow Monitoring
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Monitoring Framework

Table 1: River Monitoring Guidelines

Goals/ Performance Indicator Frequency Performance Standards Monitoring Method
Objective
Streambank Eroding Streambank Bi-Annually -Positive trends in -Eroding Streambank
Stability Survey reduction of bank erosion Survey

-ITAS Assessment

Riparian Plant
Communities

-Area successfully treated
-Plant survival

Annual Survey
For Five Years

-80% survival of native
plants

-Evidence of successful
natural recruitment by
year 5 at revegetation sites

-Vegetation Monitoring

-Direct Count Plant Survival

Participation

Task Force Participation

Annually

in Restoration Project
-Landowner Advisory
Committee Participation
-Ongoing Collaboration
Between District and
Landowners

Aquatic & -LWD Structure Bi-Annually -Increase in seasonal and -LWD Survey
Terrestrial Persistence (# years, % high flow refugia, -Channel Morphology
Habitat persistence) -Increase in riffle Survey

-Riffle length & frequency, -Salmon Habitat Velocity

Frequency -Persistence of installed Survey

-High flow refugia in habitat enhancement

constructed alcoves & structures

velocities
Sediment -ITAS Assessment ITAS-Annual -Reduction in length, or -Eroding Streambank
TMDL & -Length & Area of Survey surface area of actively Survey
Channel Actively Eroding Thalweg eroding streambanks -Longitudinal Thalweg
Morphology Streambanks survey-pre and Survey

-Longitudinal Thalweg post project

Survey
Stakeholder Landowner Advisory Two Meetings -Landowner Participation -Records of Landowner

Maintenance Requests
-Landowner Advisory
Committee Meetings
Attendance Records
-Records of Landowner
Access Agreements

Photo 9: Looking Upstream After

Photo 8: Looking Downstream During
Construction of the Rutherford Project

Photo 10: Looking Downstream During High

Construction flow Monitoring
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Table 2: Monitoring Program and Maintenance Implementation Guidelines

Restoration
Action

Monitoring
Parameter

Maintenance Triggers

Maintenance Actions

Stabilize actively
eroding banks

Eroding stream
bank survey

Bank erosion advances
significantly from previous

= (Continue Monitoring
= Erosion control

with biotechnical | = Napa RCD fisheries monitoring period Environmental
methods studies Biotechnical stabilization Commitment
feature fails or is = Biotechnical bank
experiencing erosion stabilization
improvement
= Minor grading
= Riparian Planting
Widen selected = Channel Sediment deposition = Continue Monitoring

reaches to create
inset floodplains
benches and
secondary
channels

morphology survey

degrades the function of
restoration feature
Erosion degrades the
function of restoration
feature

= Vegetation
maintenance

= Erosion control
Environmental
Commitment

= Biotechnical bank
stabilization

= Riparian planting

Add in-channel
large wood &
roughness
boulders

Large woody debris
survey

Survey of California
fresh water shrimp
habitat structures

Restoration feature fails or
the function is degraded
Sediment aggrades and
buries a structure
Erosion threatens the

= (Continue monitoring

= Debris management

* Biotechnical bank
stabilization

= Replace LWD structure

= Napa RCD fisheries stability of the structure or boulders
studies Debris jam or blockage = Install new utility, log
degrades the function pin or boulder and
cable anchor
Augment channel | = Channel Gravel mobilizes = Continue monitoring
with gravel Geomorphology downstream = Vegetation
survey Gravel augmentation areas maintenance
= Erosion/deposition become heavily vegetated =  Augment channel with
pins and begins aggrading gravel at site or
The designed function is upstream
degraded
Floodplain = Channel Abundant nonnative = Continue monitoring
Restoration Geomorphology invasive vegetation growth | = Vegetation
survey Sediment deposition maintenance
= Erosion/deposition degrades intended = Riparian planting
pins function = Biotechnical bank
= Vegetation survey Significant Erosion of stabilization
restoration feature or bank
Expand Riparian | = Vegetation survey Abundant nonnative = Continue monitoring
Forest invasive vegetation growth | = Vegetation

Riparian restoration plant
mortality exceeds 20% of
installed plants within the
first three years

Erosion of restoration
feature

maintenance

= Riparian Planting

= Hand watering

= Erosion control
Environmental
Commitment
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1.6 Regulatory Compliance

The California Environmental Quality Act (CEQA) review will be completed for the Project
in 2014. The Project Initial Study/Mitigated Negative Notice of Determination is on file
(State Clearing House).

The regulatory permits acquired for the entire Project reach include:

e USACE CWA 404 Permit (No. 2008-00366N), with construction phase reviews
for updated wetland delineations and cultural resources;

e Project Biological Assessment: NMFS and USFWS biological opinions;

e (alifornia Natural Diversity Database Record Search; and

e County Grading and Floodplain Management permit: the Project has been
determined to be in compliance with County grading and floodplain
management ordinances through completion and submittal to FEMA of a
Conditional Letter of Map Revision (CLOMR) in 2008.

The regulatory permits which are issued by restoration implementation (construction)
phase include:

e RWQCB 401 Water Quality Certifications;

e (CDFW 1602 Streambed Alternation Permits; and

o CDFW Section 2081 of California Endangered Species Act-Incidental Take
Permit.

The regulatory permits which are issued for routine and preventative maintenance include:

e (CDFW 1602 Streambed Alteration Permits; and

e RWQCB 401 Water Quality Certification and 404 Waste Discharge Requirement.

e USACE CWA 404 Permit may be needed for bank stabilization depending on the
site and design solution.

1.7 Community Facilities District Funding Approach

The CFD funding approach provides a mechanism for the District to collaborate with
landowner’s on the long-term maintenance of the OVOK restoration project. The CFD
approach is flexible which allows for additional landowners to opt into the program, allows
all participating landowners to receive a base level of services and allows for landowners to
request additional services if interested. A general description of the CFD process is
described below.

What is a CFD special tax?
A CFD special tax is levied on taxable property within a district area that is used to finance the

annual maintenance of the Restoration Project Maintenance Program.

How does a CFD special tax work?
Special taxes for a CFD are levied annually and are levied on the property tax bill.

Napa River Restoration Project Maintenance
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How is the Special Tax calculated?
Each parcel’s special tax is calculated based on each parcel’s linear frontage and/or its restoration

linear frontage.

Does the CFD special tax have a maximum amount?
Yes, the CFD has a maximum special tax amount which cannot be exceeded, subject to an annual

inflation index. The amount of special tax levied may fluctuate from year to year; however, it may
not exceed its annual maximum amount.

Does a CFD special tax decrease?
Property owners may be charged less than the maximum special tax or less than the prior year’s
special tax depending on the revenue needs of the District.

When does the CFD special tax expire?
The Oak Knoll CFD will have a sunset clause not to exceed 20 years, a term consistent with many
grant funding requirements.

Is a parcel subject to the special tax if it does not receive any of the restoration
improvements?
No, only those parcels that have received any of the restoration maintenance program are subject
to the special tax.

Once a parcel is charged the special tax, can it be removed from the taxed thereafter?
No, once a parcel is subject to the special tax, it will receive the annual special tax subject to the 20

year sunset.

If my parcel is not included in the original formation of the CFD, may I chose to annex my

parcel into the CFD?
Yes, every year a parcel owner may sign an annexation form with the District and then be subject to

the special tax.

When and how are the CFD special taxes collected?
The special tax is usually collected by the County Tax Collector as part of your property tax
bill. Under certain circumstances, the District can elect to bill the property owners directly

CFD Rate Description

Each participating parcel will be subject to the Channel Maintenance and Monitoring Costs
described in Table 3 and charged the given rate for these services. Any parcel with a
restoration project on it will also be charged for the Maintenance of Restoration Features.
An estimate budget for the CFD appears in Table 4 below and outlines how the funds
would be spent on any given year.

Table 3: CFD Rate Description

Budget Item Unit Rate Estimated Annual Budget
Monitoring Linear Feet $0.24 $14,480

Channel Maintenance Linear Feet $0.88 $59,500

Maintenance of Restoration Linear Feet of $1.17 $34,140

Features Restoration Site

Napa River Restoration Project Maintenance
February 2014



Table 4: Estimated Annual Maintenance and Monitoring Budget

Budget Item

Cost Breakdown

Percentage of
Total Budget

Estimated Total
Budget

Routine Channel Maintenance Activities

1 Downed Tree Management Work: 5 days @ $2,340 per crew day = $11,700 11 11,700
2 Debris Management Work: 5 days @ $2,140 per crew day = $10,700 10 10,700
. Work: 10 days @ $2,140 per crew day =
3 Vegetatlon Management $21,400 20 21'400
Erosion/biotechnical: 5 days @ $2,340 per crew
4 Streambank Erosion Control day =$11,700; mis. supplies and equipment
$4,000 15 15,700
Restoration Site Maintenance
Repair and maintenance of Repair and maintenance work: 2 Qays @ ‘
5 . $2,340 per crew day = $4,680; mis. supplies
Floodplain Benches and equipment $500 5 5,180
6 Maintenance of Created Plantings: 4 days @ $1,840 per crew day =
Vegetation Buffers $7,360 7 7,360
Repair and Maintenance of
7 Aquatic Habitat Enhancement | Work: 2 days @ $2,340 per crew day = $4,680
Structures 4 4,680
Repair and maintenance of
8 Streambank Stability Work: 2 days @ $2,340 per crew day = $4,680
Structures 4 4,680
Invasive Plants Removal, PD Herbicide: 4 days @ $2,140 per day = $8,560;
9 Management and Planting: 2 days @ $1,840 per crew day =
Revegetation $3,680 11 12,240
Monitoring
Annual Surveys, Development | Surveys: 3 days (3 persons) @ $1,920 per day
= $5,760; Reports: 3 days @ 640 per day =
10 | of Work Plans, Assessment $1,920; Planning/Permiting: 3 days @ $640 per
Management day = $1,920; mis supplies $400 9 10,000
Surveys: 2 days (2 persons) @ $1,280 per day
11 Monitoring = $2,560; Monitoring Report: 3 days @ 640 per
day = 1,920 4 4,480
Total 100 108,120
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Description of Optional Services

There are optional services built into the CFD funding methodology to help landowners cover the
costs of larger scale managed retreat projects. These optional services require a landowner to
identify a project and sign up for the additional assessment. The costs outlined below will not be
charged to the landowner unless they initiate one or more of the below projects in coordination
with the District. This is also meant to be a tool to assist other landowner within the CFD boundary
with raising funds to support future restoration projects or used as matching funds to apply for
grants.

Table 5: Optional services

Optional Services

Activities Unit Trigger Events Maximum Cost Per
Linear Ft.

Managed Retreat-Back Linear Feet Landowner Initiated $75

Planting

Managed Retreat- Linear Feet Landowner Initiated & $200

Biotechnical Streambank Bank Erosion

Stabilization

Planning, Design, Linear Feet Landowner Initiated $250

Permitting of a

Restoration Project

Implementation of a Linear Feet Landowner Initiated $1,000

Restoration Project

Table 6: CFD Formation Timeline

# | Description Item: Date:
1 Review draft Rate and Method of Apportionment Report May 15
2 | Resolution of Intention to Establish CFD Resolution June 17
3 | Record CFD Boundary Map with County July 1

4 Review draft CFD Report Report July 1

Notice of Public Hearing in newspaper - 7 days prior

5 to hearing July 29
6 Resolution of Formation - Public Hearing Resolution Aug 5

7 Resolution Calling for Special Election Resolution Aug 5

8 Resolution Declaring Results Resolution Aug 5

9 Ordinance Levying Special Tax Ordinance Aug 5
10 | Record Notice of Special Tax Lien By Aug 20
11 | Submit Special Tax roll to County Auditor Aug 10
12 | Initial Tax Collection December 2014
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1.8 County of Napa OVOK Restoration Project Construction Schedule

Construction Grouping Rationale

The proposed construction groups were defined using a number of criteria related to maintaining
overall project schedule, regulatory conditions, anticipated construction costs, available funding,
and landowner coordination. In addition, project goals and priorities for specific types and scale of
habitat creation were also considered in the construction groupings. A list of specific evaluation
criteria and summary discussion of each proposed construction group follows:

1. Anticipated Construction Duration

2. Regulatory and Permitting Requirements

- CDFW 1600-Stream Bed Alteration Agreement, CDFW ITP-Incidental Take Permit
- Air Quality Impacts (disposal of material)

3. Anticipated Construction Cost

4. Available Funding: Grant Awards and Cycles

5. Landownership and Duration of Potential Impact to Vineyard Operations

Construction Group Summaries

Group A

Based on field surveys and technical design evaluations, the Group A projects are expected to create
limited temporary impacts to existing natural resources including habitat areas and specific aquatic
species such as California Freshwater Shrimp (a listed threatened species). Permitting (CDFW
1600) for Group A is expected to be complete in time to allow for construction during the 2015
summer. Based on the scale and scope of the Group A projects construction is estimated to be
completed under one season. All of the project sites in Group A fall under two landowners, Jackson
Family Estates and Constellation. The majority of the sites are on land owned by Constellation,
which simplifies coordination and limits construction impacts to a single construction season. Napa
County has secured grant funding coupled with Measure A that is consistent with the anticipated
construction costs for the group. The combination of factors prioritizes this group for the first
phase of construction.

Construction Group A ( Sites 23, 22, 21, 7, 4, 3) Project Schedule

Activity Date
Complete Supplemental Site February 2014
o Surveys and Analyses
E 2 = Complete Topographic Surveys March 2014
= E
E g =2
= an E CEQA Comment Period and March to May 2014
EaE Approval
2 Grant Acquisition (Application February to December 2014
& =
= B Development & Submittal)
Té %n E 65%-Design Submittal and July 2014 to August 2014
AL Landowner Review

Napa River Restoration Project Maintenance
February 2014




Construction Permitting Including
Agency Site Visits

October 2014 to March 2015

95%-Design Submittal and
Landowner Review

December 2014 to January 2015

Revegetation

November 2015 to April 2016

-

Group B

Based on field surveys and technical design evaluation, the Group B projects are expected to create
limited temporary impacts to existing natural resources including habitat areas and specific aquatic
species such as California Freshwater Shrimp (a listed threatened species). Based on the scale and
scope of the Group A projects construction is estimated to be completed under one season. The
majority of project sites in Group B fall under two relatd landowners Tom and Launce Gamble.
Planning for design and construction at the proposed sites requires coordination between the
County, the landowner and the lessee of the property, Treasury, which extends the project schedule
for this construction group. Funding for these proposed projects has not been identified. The

Final Design and Bidding April 2015
o Pre-construction Activities February to June 2015

- -g (Biological-Surveys, Landowner
) ‘E Site Preparations, etc)

‘g g Begin Grading & Construction June 2015

St

‘g %_ End Grading & Construction November 2015
S E

F

inal construction implementation dates conditional on grant funding

combination of factors extends the construction schedule for this group.

Construction Group B (20, 19, 18,17, 16, 15) Project Schedule

Activity Date

o Complete Supplemental Site Surveys | January 2016

& ) and Analyses

E °2 g Complete Topographic Surveys October 2015

§ -%D g CEQA Comment Period and Approval | March to May 2014

[ =Y-¥
Grant Acquisition (Application February 2015 to September 2016
Development & Submittal)
65%-Design Submittal and March to June 2016
Landowner Review

°2 Construction Permitting Including July to September 2016

oo o Agency Site Visits

g B 95%-Design Submittal and September to December 2016

= E Landowner Review

E E Final Design and Bidding January to March 2017

o B Pre-construction Activities (Biological- | February to June 2017

S .,E Surveys, Landowner Site Preparations, etc)

L

E °E’ Begin Grading & Construction June 2017

‘g i‘;‘ End Grading & Construction November 2017

SEE§ Revegetation November 2017 to April 2018

1

9]

Napa River Restoration Project Maintenance
February 2014

inal construction implementation dates conditional on grant funding




Group C

Based on field surveys and technical design evaluations, the Group C projects are expected to
require specific permits (CDFW ITP) related to anticipated impacts to existing natural resources
including habitat areas and specific aquatic species such as California Freshwater Shrimp (a listed
threatened species). Permitting for Group C is expected to be completed over a period of 12 to 18
months leading to construction in 2016. The Group C projects present a unique opportunity to
create expansive habitat enhancement areas connected to CDFW's Napa River Ecological Preserve.
The proposed projects also address significant areas of degraded habitat and extensive areas of
bank instability and erosion. Based on the signifcant scale and scope of the Group C projects
construction is estimated to be completed over a period of two seasons. The project sites in Group C
fall under four (4) separate landowners, Berringer, Missimer, Traina, and Silverado, which requires
more complex coordination to coordinate effective construction phasing. Donation of the Missimer
parcel to the Napa County Land Trust is not anticipated to be complete until 2016. Napa County is
in the process of strategizing funding opportunities based on the relatively high anticpated
construction costs for the group. The combination of factors priortizes this group for the later
phases of construction assuming funding is available and secured.

Construction Group C (14, 13,12, 11) Project Schedule

Activity Date
Complete Supplemental Site October 2014
> Surveys and Analyses
S 2 - Complete Topographic Surveys January 2014
g g =
= = E CEQA Comment Period and March to May 2014
- Approval

Grant Acquisition (Application
Development & Submittal)

February 2014 to Decemeber 2015

65%-Design Submittal and
Landowner Review

October 2014 to December 2014

2 Construction Permitting Including | January 2015 to December 2015
En %0 Agency Site Visits
g s 95%-Design Submittal and September 2015 to January 2016
= s Landowner Review
E E Final Design and Bidding February to March 2016
Pre-construction Activities February to June 2016
(Biological-Surveys, Landowner
Site Preparations, etc)
E Begin Grading & Construction June 2016 (Phase 1) & June 2017 (Phase 2)
(= b
S
B E End Grading & Construction November 2016 (Phase 1) & November 2017 (Phase
g E 2)
Bt
E %_ Revegetation November 2016 to April 2017 (Phase 1) & November
S E 2017 to April 2018 (Phase 2)

1 Final construction implementation dates conditional on grant funding
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Group D

Based on field surveys and technical design evaluations, the Group D projects are expected to create
limited temporary impacts to existing natural resources including habitat areas and specific aquatic
species such as California Freshwater Shrimp (a listed threatened species). Based on the signifcant
scale and scope of the Group D projects construction is estimated to be completed over a period of
two seasons. The project sites in Group D fall under four (4) separate landowners; Miller, Massa,
Krug, and Silverado Premium Properties which will require more effort to coordinate access
agreements and construction phasing. The project sites are grouped, in part, due to their proximity
and adjacency to one another as well as the more complex landowner scenario. Napa County is in
the process of pursuing grant funding opportunities to support the relatively high anticpated
construction costs for the group. Planning for design and construction at the proposed sites
requires coordination between the County and landowners which extends the project schedule for
this construction group. Funding for these proposed projects has not been identified. The
combination of factors extends construction for this group to the later phases of the project.

Construction Group D (10, 9, 8, 6, 5, 2, 1) Project Schedule

Activity Date

Complete Supplemental Site January 2017
Surveys and Analyses

>

St

_g ] g Complete Topographic Surveys January 2017

= 2

% %D é CEQA Comment Period and March to May 2014

Ead Approval
Grant Acquisition (Application February 2016 to October 2017
Development & Submittal)
65%-Design Submittal and May to July 2017

Landowner Review

] Construction Permitting Including | May to July 2017
E" " Agency Site Visits
o g 95%-Design Submittal and October to December 2017
E b= Landowner Review
E g Final Design and Bidding February to May 2018
[-¥
Pre-construction Activities February to June 2018
(Biological-Surveys, Landowner
Site Preparations, etc)
E Begin Grading & Construction June 2018 (Phase 1) & June 2019 (Phase 2)
=l L
-g ‘E End Grading & Construction November 2018 (Phase 1) & November 2019 (Phase
Q9 2)
£ E
*E 2 Revegetation November 2018 to April 2019 (Phase 1) & November
5 ) 2019 to April 2020 (Phase 2)
1 Final construction implementation dates conditional on grant funding
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Introduction

The maintenance program for the Rutherford Reach of the Napa River has been
developed by the Rutherford Reach Landowner Advisory Committee (LAC) and
Napa County Flood Control and Water Conservation District (District) to support
the Napa River Rutherford Reach Restoration Project (Rutherford Restoration
Project) and to guide implementation of routine maintenance activities within the
Rutherford Reach of the Napa River. The maintenance program has been
developed to carefully balance the needs of local landowners with protecting and
enhancing the natural resources of the Napa River.

As described below, the maintenance program is intended to maintain bank
protection and river enhancement features constructed as part of the Rutherford
Restoration Project and to prevent new streambank erosion problems from
forming in order to protect environmental resources and properties within the
Rutherford Reach of the Napa River. The maintenance program is not intended
to address catastrophic streambank failure, emergency repairs, or significant
streambank erosion in areas not treated by the Rutherford Restoration Project.
Such repairs would be implemented by individual landowners in coordination
with appropriate agencies. Other non-emergency treatments that fall outside the
scope of the maintenance program, because of scale or cost, may be incorporated
into the design of future phases of the Rutherford Restoration Project.
Additionally, the maintenance program includes activities to control targeted
invasive non-native vegetation and Pierce’s Disease (PD) host plants within the
riparian corridor reachwide.

The purpose of this document is to define the overall maintenance program for
the Rutherford Reach and describe key program elements including: maintenance
activities; oversight and implementation responsibilities; and measures to avoid
or minimize impacts to environmental resources. This document is intended for
use by local landowners and vineyard managers, District maintenance staff, and
environmental and regulatory agency staff.

Maintenance Program Overview

Program Area_

The program area is located along a 4.5-mile reach of the Napa River south of the
City of Saint Helena, extending from Zinfandel Lane in the north to Oakville
Cross Road, in the south (Figure 1). Historic changes in land use and
management in the Napa River Watershed have resulted in confinement of the
river into a narrow channel, loss of riparian and wetland habitats, accelerated
channel incision and bank erosion, and reduction in the quality and quantity of
instream habitat for salmonids and other native fish. Additionally, because of
this ongoing degradation, properties along the Rutherford Reach have been
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subject to bank instability and failure leading to the loss of valuable vineyard
land, threat to structures, and costly repairs.

Program Objectives

The objectives of the Maintenance Program are to:

Q Minimize bank erosion through vegetation management, large woody
debris (LWD) realignment and/or relocation, debris/large trash removal,
and biotechnical stabilization.

O Maintain the function of constructed instream habitat enhancement
structures.

0 Control target non-native invasive and PD host plants, to the extent
practicable, within the riparian corridor of the Rutherford Reach.

Oversight and Coordination

An LAC has been established to oversee implementation of the program and to
coordinate maintenance activities with local landowners and vineyard managers.
The LAC requested that the District Board adopt a Special Benefit Zone Project,
funded through a property tax assessment program under procedures established
in the District Act, to conduct maintenance in the Rutherford reach of the Napa
River.

The LAC is comprised of landowners and their representatives and is supported
by District staff. Participation in the LAC is open to any landowner, or their
representative, who have river frontage within the Rutherford Reach. The LAC
will select three (3) representatives from the LAC to represent the
recommendations of the LAC to the District Board. The three representatives
will be designated as the Chair, Co-Chair, and Secretary of the LAC, and will
serve for a 2-year period. It is anticipated that the LAC will meet biannually to
review, evaluate, and prioritize annual maintenance activities based on the
maintenance surveys, landowner maintenance requests, and available funding,
and to review and approve the annual maintenance report.

All maintenance activities will be conducted pursuant to regulatory permits
issued in conjunction with the Rutherford Restoration Project, with oversight by
the District.

Maintenance Surveys

District staff in coordination with the LAC will conduct routine annual surveys to
identify and assess issues of concern relative to the program objectives. Surveys
will focus on identifying, mapping, and assessing:

O Actively eroding streambanks, including effectiveness of prior
stabilization measures.
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O Areas of excessive vegetation 'growth, and/or accumulations of LWD or
trash that are contributing to streambank erosion.

o Storm-related damages to streambank stabilization and aquatic habitat
enhancement structures

O Weed, PD host plant, and invasives eradication and revegetation sites.

The District will work with the LAC to develop standard data sheets for the
maintenance survey. Data sheets, aerial photographs, and GPS units will be
used to document the nature and extent of the problem, and to identify
recommended treatments or remedial actions. Photos will also be taken to
document each problem site. The results of the survey will be compiled into
a report and presented to the LAC for review. It may also be necessary to
conduct interim river surveys shortly after large storm events (< 10-year
flood event) to identify areas that may require immediate treatment to
prevent additional streambank failure, and protect existing infrastructure and
environmental resources.

Landowner Maintenance Requests

In addition to maintenance needs identified through the annual river survey,
landowners may submit individual maintenance requests to the LAC for review
and evaluation. Maintenance requests should be submitted to the LAC by April 1
each year to be considered for inclusion in that years’ work plan. Maintenance
requests eligible for funding with assessment funds will be limited to the
following problem-types: 1) actively eroding streambanks; 2) debris
accumulations; 3) downed trees/LWD; 4) vegetation removal; and 5) storm-
related damages to streambank stabilization, aquatic habitat enhancement
structures, and revegetation sites. Landowners may also submit requests to the
LAC for maintenance work that they would like to fund and execute themselves
under District oversight and pursuant to regulatory Project permits. We
anticipate that the majority of such requests will be focused on accomplishing
additional PD host plant control beyond what is budgeted for using strictly
assessment funds. The District and LAC will review landowner work requests
and provide field supervision as needed to ensure landowner-sponsored actions
are compliant with applicable permit conditions. While maintenance of earthen
berms, access roads, and other infrastructure remain exclusively the
responsibility of individual landowners and are largely exempt from regulation
(located outside of most agencies’ jurisdictions but for the County), the LAC and
District will track the condition of these project elements and any maintenance
required to maintain the original project design.

Evaluation and Prioritization of Maintenance
Activities

As described above, the annual river survey report and any individual landowner
maintenance requests will be submitted to the LAC for review. The committee
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will evaluate and prioritize annual work activities based on the following
considerations:

0 Condition of existing bank stabilization and instream habitat
enhancement structures.

0 Potential for future significant streambank failure/erosion beyond the
riparian corridor and vegetated buffer.

O Risk to adjacent infrastructure and agriculture (i.e., structures, earthen
berms, roads, pumps, utilities, crops).

O Potential for future significant streambank failure/erosion.
Potential for increased flood damage.

0 Available budget.

Based on an evaluation and prioritization of problems identified through the
annual river survey and landowner requests, the LAC will prepare a work plan
describing the location and scope of maintenance activities proposed to be
conducted that year. Following completion of annual maintenance activities, the
committee will prepare a supplemental report documenting work completed that
year, associated costs, remaining budget, and adequacy of funding to complete
required maintenance.

Funding and Implementation

Routine maintenance activities will be funded through property tax assessments
collected from local landowners through a Special Benefit Zone Project adopted
by the District for the Rutherford Reach. The District has retained an assessment
engineer to develop a basis for assessing individual landowners to fund the
program based on the benefits derived from the program. This will be presented
this fall in an Engineer’s Report for landowners to review the method of
allocation and total proposed assessment for their individual property. The
assessment will be subject to a Proposition 218 vote of the landowners
throughout the reach scheduled for late 2008. Table 1 provides an estimate of
cost in 2008 dollars to perform the expected annual maintenance activities. In
years where maintenance expenditures are less than the total assessment collected
by the District, any remaining funds will be retained in an interest-bearing
(reserve) account to supplement the budget for maintenance activities conducted
in future years. A cap will be placed on reserve funds.

Match funding to supplement property tax assessments may be provided by
landowners and/or organizational partners (such as the County, resource
agencies, the local RCD, and the California Conservation Corps). Work
supported by match funding must be: limited to activities defined in this plan;
compliant with any applicable permit restrictions; and, integrated into the annual
work plan and year-end report.

Activities identified in the annual work plan prepared by District staff in
coordination with the LAC, will be implemented by District staff, and/or
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Table 1 Estimated Costs for Typical Annual Maintenance Activities

Tasks Estimated Costs Annual Cost
1 Debris Removal and 3days@$%$1,700 per crew day = $5,100; misc supplies and equ $6,600
Relocation of LWD
2 Vegetation 3 days@%$1,700 per crew day = $5,100: misc supplies and $7,600
Management equipment $2,500
3 Streambank Erosion Planting: 5 days @ $1,700 per crew day = $8,500; Plant $16,350
Control and other materials: $5,000, Irrigation: 5 days (2 persons)
@ $570/day = $2,850
4 Repair and Maintenance]Planting: 5 days @ $1,700 per crew day = $8,500; Plant $16,350
of Floodplain Benches land other materials: $5,000, Irrigation: 5 days (2 persons)
@ $570/day = $2,850
5 Maintenance of Created |Planting: 2 days @ $1,700 per crew day = $3,400; Plant $7,750
Vegetation Buffers materials: $1,500, Irrigation: 5 days (2 persons) @
$570/day = $2,850
6 Repair and Maintenance]Planning: 2 days @ $50 per hour = $800. Work: 2 days @ $5,400
of Aquatic Habitat $1,700 per crew day = $2,600; Equipment: $2,000
Enhancement
Structures
7 Repair and Maintenance]Planning: 2 days @ $50 per hour = $800. Work: 2 days @ $11,200
of Streambank Stability |$1,700 per crew day = $3,400; Plant and other materials:
Structures $5,000: Equipment: $2,000
8 Invasive Plants Herbicide: 2 days@ $400 per day (1person) =$800; $9,310
Removal and Planting: 3 days @ $1,700 per crew day = $6,800;
Revegetation Irrigation: 3 days (2 persons) @ $570 per day = $1,710
9 Annual surveys, and Surveys: 5 days (2 persons) @ $1000 per day = $5000; $10,100
development of work Reports: 2 days @ $400 per day = $800; Develop
plans, assessment Priorities: 2 days @ $400 per day = $800; Admin: 50 hrs @
management. $70 per hour = $3,500
10 Monitoring $7,500

Total

$98,160




landowner-supplied work crews overseen by District staff, and/or crews supplied
by organizational partners including California Conservation Corps or Napa
County RCD overseen by District staff. Specific maintenance activities that will
be implemented under this program are described in detail below. Depending
upon the type and scope of the maintenance activities, work crews may also be
required to implement measures to avoid and/or minimize impacts to
environmental resources as described below under Best Management Practices.

Maintenance Activities

Certain activities may be implemented proactively within the Rutherford Reach
to prevent streambank erosion and failure, and associated impacts to adjacent
properties and environmental resources. Preventative maintenance activities
identified as part of the maintenance program for the Rutherford Reach are
described in detail below.

Debris Removal

Debris consists of material deposited within the river channel by receding flood
flows and includes small (<12 inches in diameter and/or <6 feet long) downed
trees and limbs, tires, shopping carts, barrels, trash, and other materials. Debris
removal would be required in cases where accumulations of debris within the
river channel are blocking or shifting flood flows resulting in localized flooding
or streambank erosion.

Methods used to remove debris will vary depending upon the size of material and
available access. Whenever feasible, debris removal activities will be conducted
by work crews using hand tools. However, removal of larger materials may
require use of heavy equipment. Native vegetative debris may be cut-up or
chipped on-site, removed and transported to a suitable disposal site, or burned in
accordance with state and local permits. Non-native vegetative debris (i.e., giant
reed) and non-vegetative debris will be removed and transported to a suitable
disposal site, mulched (for materials that do not contain viable seed) in place, or
burned in accordance with state and local permits.

Downed Tree Relocation/Stabilization

Existing mature trees that are toppled during storm events can block or shift
flood flows resulting in localized flooding and streambank erosion. This is
especially critical when downed logs lodge in bridge openings, near bridge
abutments, or at pump intake structures. However, downed trees also provide
valuable habitat for native fish. Downed trees determined to pose a flooding or
erosion risk may be stabilized in place or relocated to reduce risk and improve
local habitat conditions. Downed trees may be cut on-site by work crews using
hand tools to facilitate stabilization or relocation. Relocation and/or
repositioning of downed trees will likely require heavy equipment working from
the top of the adjacent streambank. Relocated/repositioned trees should be
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anchored in place using standard methods for anchoring large woody debris
structures (e.g., cables and utility pole anchors, cable and boulder anchors) to
prevent structures from dislodging in large storm events.

Vegetation Management

In-Channel Vegetation

Within the Rutherford Reach, native vegetation such as willows, generally occur
on low floodplain benches and at the toe of the streambank. While these plants
provide habitat for native species, they are also effective at trapping sediment
leading to the development of substantial in-channel gravel bars that can shift
stream flows and cause streambank erosion and failure. Willows and other
species (<4 inches in diameter) will be removed in areas where they significantly
impede stream flows.

In-channel vegetation will be removed by hand crews using loppers, hand saws,
and chain saws. In cases where herbicide use is considered advantageous and is
consistent with the landowner’s property management regime, trees will be cut
off at the base of the trunk and the stump painted with an approved herbicide.
Herbicide will be applied according to manufacturer’s specifications by licensed
applicators in a manner that minimizes drip and drift into the stream channel.
Only U.S. Environmental Protection Agency-approved aquatic formulations of
glyphosate (e.g., Rodeo, AquaMaster, AquaNeat/Roundup) and imazapyr (e.g.,
Habitat/Stalker) will be used. Following herbicide applications, dead biomass
will be left on site to decompose. In cases where herbicide use is not consistent
with the landowner’s property management regime, physical removal techniques
alone may be employed. If necessary, cuttings may be removed from the channel
and stockpiled at top of bank. Debris may be transported to a suitable disposal
site, mulched in place, or burned in accordance with state and local permits.

Invasive Non-Native and Pierce’s Disease Host Vegetation

A number of invasive non-native and PD host plants occur within the Rutherford
Reach. These species reduce the value of habitat for native wildlife by
preventing the establishment and growth of desirable native species, and decrease
overall plant diversity. Additionally, some of these species act as host plants for
the bacterium that causes PD resulting in significant damage to streamside
vineyards. Although existing patches of target invasive non-native plants will be
treated as part of the Rutherford Restoration Project, success of the restoration
effort will rely on ongoing maintenance to control spread of these undesirable
species throughout the reach. Key invasive non-native and PD host plants that
may be targeted for removal include, but are not limited to:

0 Himalayan blackberry
a Periwinkle

0 Giant reed
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Target invasive non-native and PD host plants will be removed by hand crews
using weed wrenches, bladed weedeaters, loppers, hand saws, and chain saws. In
cases where herbicide use is considered advantageous and is consistent with the
landowner’s property management regime, control of some species such as
Himalayan blackberry may require repeated herbicide applications. Herbicide
application will be limited to cutting and painting stumps, or foliar or spot spray
using backpack or ATV-mounted sprayers. Herbicide will be applied according
to manufacturer’s specifications by licensed applicators in a manner that
minimizes drip and drift into the stream channel. Only U.S. Environmental
Protection Agency-approved aquatic formulations of glyphosate (e.g., Rodeo,
AquaMaster, AquaNeat/Roundup) and imazapyr (e.g., Habitat/Stalker) will be
used. Following herbicide applications, dead biomass will be left on site to
decompose. Where herbicide use is not consistent with the landowner’s property
management regime, physical eradication and removal techniques (tarping and
mechanical removal) and/or non-toxic weed control alternatives may be
employed. Where necessary, cuttings may be removed from the channel and
stockpiled at top of bank. Plant materials containing viable seed will be
immediately bagged to prevent re-establishment. Debris may be transported to a
suitable disposal site, mulched (for materials that do not contain viable seed) in
place, or burned in accordance with state and local permits.

Erosion Control

In areas where minor erosion has been identified, biotechnical methods may be
used in areas outside of the riparian corridor and vegetated buffer to proactively
stabilize eroding banks and prevent streambank failure and large-scale deposition
of sediment in the river channel, and protect adjacent property and infrastructure.
Typically these treatments will be implemented in combination for effective
freatment.

Planting

Areas subject to minor erosion may be hydroseeded with an appropriate native or
sterile seed mix, and/or planted with native riparian species to stabilize eroding
banks, and reduce localized flow velocities and erosion potential. A list of native
tree and shrub species suitable for streambank revegetation are provided in Table
2. Plants material will be selected based on location-specific (i.e., top-of-bank,
lower channel slope) recommendations (Table 2). Plantings may require
irrigation for up to 3 years following installation depending upon planting
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location. Because of the potential for storm-related damages to a fixed irrigation
system, plants installed below top of bank will be hand watered using nearby
water sources provided by the landowners.

Other Erosion Control Treatments

Implementation of the treatments described above or treatment of other minor
streambank erosion sites may require installation of erosion control blankets
and/or coir logs. Erosion control blankets will consist of coconut fiber or other
100% biodegradable materials. Blankets will be installed in vertical strips and
anchored with wooden stakes or starch staples. Blankets will be overlapped to
facilitate anchoring. Coir logs will be 100% coconut fiber and will be installed
using wooden stakes.

Maintenance of Constructed Features

Several streambank and channel improvements will be constructed by the
Rutherford Reach Restoration Project to provide ecological benefits within this
reach of the Napa River. Following the County’s notice of completion of post
construction maintenance and acceptance of the project-constructed features,
maintenance of the features constructed as part of the Rutherford Reach
Restoration Project will be incorporated into the Rutherford Reach maintenance
program under LAC oversight. Maintenance activities for these features are
described in detail below.

Floodplain Benches

As part of the Rutherford Restoration Project, streambanks in selected areas will
be graded to create inset floodplain benches at approximately the 1.5-year flood
elevation (typically about 10 - 15 feet above the existing low-flow channel
invert) to widen the floodway and reduce localized flow velocities, and provide
opportunities for planting riparian vegetation. Bench width and slope angle vary
depending on overall channel width, adjacent land uses, and other factors.
However, in general, benches are expected to range from 10 to 30 feet wide and
will slope very gently away from the river, with an approximate difference of 1
foot in elevation between the outer and inner terrace edges. Floodplain slopes
will be graded to a stable angle (3:1 or 2:1).

Maintenance of these areas will be conducted by work crews using hand tools
and will typically include: controlling weeds and other non-native invasive
plants; replanting native species; irrigation and/or hand watering; and installation
of erosion control fabric and coir logs (if necessary). In some cases minor
grading using hand tools or heavy equipment may be required to repair damage
caused by large storm events.
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Vegetated Buffers

In selected areas of the Rutherford Reach, vegetated buffers will be created
between the edges of the existing riparian corridor and newly constructed earthen
berms or access roads. The primary purpose of the vegetated buffer is to provide
space between the river and adjacent land uses to allow the channel to widen
naturally and to avoid the need for landowners to implement measures to protect
adjacent property/land uses. These buffers will be planted with suitable native
tree and shrub species as identified in Table 2.

Maintenance of these areas will be conducted by work crews using hand tools
and will include: controlling weeds and other non-native invasive plants;
replanting native species; irrigation system maintenance; and irrigation/hand
watering.

Aquatic Habitat Enhancement Structures

Several types of large woody debris and rock structures are proposed to be
installed in the river channel to enhance existing aquatic habitat for native fish.
These structures include: rock weirs, grade-control riffles, off-bench branch
cover, branch bundles, and spider log structures. Maintenance of these structures
will be accomplished by work crews using hand tools and heavy equipment and
may include: replacing logs and boulders; installing new utility or boulder and
cable anchors; and installing native plants. Equipment such as excavators, front-
end loaders, power augers, and dump trucks will be used to transport and place
logs and boulders. '

Streambank Stabilization Structures

Several types of wood and rock structures are proposed to be installed in the river
channel to stabilize the toes of actively eroding banks. Maintenance of these
structures will be accomplished by work crews using hand tools and heavy
equipment and may include: replacing logs and boulders; installing new utility or
boulder and cable anchors; and installing native plants. Equipment such as
excavators, front-end loaders, power augers, and dump trucks will be used to
transport and place logs and boulders.

Best Management Practices

The following section describes best management practices (BMPs) that will be
implemented in conjunction with maintenance activities to avoid and/or
minimize effects on environmental resources.
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Table 2. Proposed Restoration Planting Palette, by Planting Zone

Planting Zone

Inundation Frequency  Groundwater Depth

Substrate

Planting Palette

Bank toe/bar

Floodplain bench

Lower floodplain
slope

<1.5 year

1.5 year

1.5-5 years

<5 feet

10-15 feet

15-22 feet

Rock, gravel,
sand

Silty clay loam

Silty clay loam

Alnus rhombifolia
White alder

Salix laevigata
Red willow

Salix lasiolepis
Arroyo willow

Salix lutea
Yellow willow

Alnus rhombifolia
White alder

Carex barbarae
Santa Barbara sedge
Cornus glabrata
Brown dogwood
Fraxinus latifolia
Oregon ash
Leymus triticoides
- Creeping wildrye
Populus fremontii
Fremont cottonwood
Salix laevigata
Red willow
Salix lasiolepis
Arroyo willow
Aesculus californica
California buckeye
Aristolochia californica
Pipevine
Calycanthus occidentalis
Western spicebush
Carex barbarae
Santa Barbara sedge
Heteromeles arbutifolia
Toyon
Leymus triticoides
Creeping wildrye
Populus fremontii
Fremont cottonwood
Rosa californica
California wild rose
Salix laevigata
Red willow

Symphoricarpos albus
Snowberry



Planting Zone

Inundation Frequency

Groundwater Depth

Substrate

Planting Palette

Upper floodplain
slope

Floodplain
terrace

5-10 years

>10 years

22-24 feet

>24 feet

Silty clay loam

Consolidated
silty clay
loam, artificial
fill

Aesculus californica
California buckeye

Aristolochia californica
Pipevine

Calycanthus occidentalis
Western spicebush

Carex barbarae
Santa Barbara sedge

Heteromeles arbutifolia
Toyon

Leymus triticoides
Creeping wildrye

Lonicerna hispidula
Honeysuckle

Quercus agrifolia
Coast live oak

Umbellularia californica
California bay

Aesculus californica
California buckeye

Aristolochia californica
Pipevine

Bromus carinatus
California brome

Calycanthus occidentalis
Western spicebush

Carex barbarae
Santa Barbara sedge

Heteromeles arbutifolia
Toyon

Hordeum brachyantherum
Meadow barley

Leymus triticoides
Creeping wildrye

Lonicerna hispidula
Honeysuckle

Melica californica
California melic

Quercus agrifolia
Coast live oak

Quercus lobata
Valley oak

Rosa californica
California wild rose

Symphoricarpos albus
Snowberry

Umbellularia californica
California bay

Vulpia microstachys
Small fescue




Access and Staging

Whenever feasible, equipment staging and access will occur on the access road
adjacent to the work site. If it is not possible to access the work site from an
existing road, site access and staging will be accomplished in a way that
minimizes damages to surrounding native vegetation. Staging, storage of
equipment, materials, fuels lubricants, and other possible contaminants will be
located at least 100 feet away from the top of the streambank. Additionally,
vehicles and power equipment will be refueled at least 100 feet away from the
top of the streambank.

Site Housekeeping

To minimize the effects of maintenance activities on neighboring homes and
businesses, the following site “housekeeping” measures will be implemented.

0 Maintenance sites will be maintained in a neat and orderly condition, and
the site will be left free of any garbage or debris.

0 For activities that last more than one day, materials, equipment, or
stockpiled debris left on the site overnight will be stored in a manner that
does not block access roads.

0 Landowners will be notified at least 48 hours prior to any maintenance
activities occurring on their property.

Noise Control

To minimize the effects of maintenance activities on neighboring homes and
businesses, the following noise control measures will be implemented.

0 Work will be limited to normal business hours (8:00 a.m.—5:00 p.m.),
Monday through Friday. No activities will occur on Saturdays, Sundays,
or recognized holidays.

o All power equipment will be equipped with sound-control devices no
less effective than those provided as original equipment. All equipment
will be operated and maintained to meet the applicable District standards
for construction noise generation. No equipment will be operated with
an unmuffled exhaust.

Erosion and Sediment Control

Any maintenance work involving modifications to the stream channel and banks
will be restricted to the minimum necessary to address the problem. Inchannel
work will be limited to the dry season (April 15-October 15). Work requiring
stream dewatering, stream crossings, or work within the live stream will not
begin before June 1.
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To the extent feasible all inchannel work will be conducted by equipment
operating from dry areas outside the low-flow channel. To the extent feasible,
erosion control measures such as installing silt fencing, fiber rolls, or erosion
control blankets will be implemented to minimize sediment input to the active
channel.

Biological Resources Protection

Migratory Birds

In order to avoid adverse effects related to disturbance of migratory birds
(protected under the federal Migratory Bird Treaty Act, the California Fish and
Game Code, and CEQA), a qualified biologist will conduct preconstruction
surveys for migratory birds and their nests at each work site no more than 1 week
prior to the initiation of any construction activity planned to occur during the
migratory bird nesting season (February 15-August 1). If preconstruction
surveys identify active nests belonging to common migratory bird species, an
exclusion zone will be established around each nest to minimize disturbance-
related impacts on nesting birds. If active nests belonging to special-status
migratory birds are identified, a no-activity buffer zone will be established
around each nest. The radius of the exclusion zone/no-activity zone and the
duration of exclusion will be determined in consultation with the U.S. Fish and
Wildlife Service and the California Department of Fish and Game.

Fish

To reduce the likelihood of adverse impacts on salmonids that use the Napa
River corridor, any work activities below the top-of-streambank will be limited to
the dry season (April 15—October 15),-with the condition that construction
requiring stream dewatering, stream crossings, or work in the live stream may not
commence before June 1.

Prior to activities disturbing the bed or banks of the active low-flow channel,
coffer dams or culverts will be installed to divert flow around the work area.
Stream flow downstream of the work area will be maintained. Any native fish
present in the work area will be relocated to a suitable location by a qualified
biologist. If it is necessary to pump the work area to remove seepage and
maintain a dry condition, pumps will be placed in flat areas well away from the
channel and secured by anchoring to a tree or stake. Pumps will be refueled at
least 100 feet away from the top of the streambank. Wastewater will be
discharged to an upland location where it will not drain back into the channel.

California Freshwater Shrimp

Prior to activities disturbing the bed or banks of the active low-flow channel, the
District will retain a qualified biologist to conduct preconstruction dipnet surveys
for California freshwater shrimp at each inchannel work site. If the species are
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determined to be present, the biologist will capture and relocate them to a
suitable site downstream of the work area.

Northwestern Pond Turtle

Prior to activities disturbing the bed or banks of the active low-flow channel, the
District will retain a qualified biologist to conduct preconstruction surveys for
northwestern pond turtle at each inchannel work site. Surveys will take place no
more than 72 hours prior to the onset of maintenance activities (including site
preparation) with the potential to disturb turtles or their habitat. If the species is
determined to be present, the biologist will capture and relocate them to a
suitable site downstream of the construction area. If preconstruction surveys
identify active nests, the biologist will establish no-disturbance buffer zones
around each nest using temporary orange construction fencing. The radius of the
buffer zone and the duration of exclusion will be determined in consultation with
the U.S. Fish and Wildlife Service and the California Department of Fish and
Game. The buffer zones and fencing will remain in place until the young have
left the nest, as determined by a qualified biologist.

Cultural Resources

Several known cultural resources sites have been identified within the program
area, and it is possible that other unknown sites may be disturbed or damaged by
some maintenance activities (e.g., minor grading). If buried cultural resources,
such as chipped or ground stone, historic debris, building foundations, or human
bone are discovered inadvertently during ground-disturbing activities, work will
stop in that area and within 100 feet of the find until a qualified professional
archaeologist can assess the significance of the find and develop appropriate
treatment measures in consultation with the District, and other appropriate
authority.

Additionally, if human remains are discovered, there is to be no further
excavation or disturbance of the site or any nearby area reasonably suspected to
overlie adjacent human remains until the Napa County Coroner has been
informed and has determined that no investigation of the cause of death is
required. If the remains are of Native American origin, ground-disturbing
activities may not resume until the descendents of the deceased Native
American(s) have made a recommendation regarding means of treating or
disposing of, with appropriate dignity, the human remains and any associated
grave goods as provided in California Public Resources Code Section 5097.98.
If NAHC is unable to identify a descendent or the descendent fails to make a
recommendation within 24 hours after being notified by the NAHC, work may
then resume.
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Maintenance Responsibilities

As described above, it will be the responsibility of the District and local
landowners to oversee and implement the Rutherford Reach maintenance
program. Both District staff and local landowner representatives will serve on
the LAC and will review, evaluate, and prioritize annual maintenance activities.
Additionally, District staff will be responsible for supervising maintenance work
crews. Work crews may be comprised of California Conservation Corps
members, local RCD or NRCS staff, vineyard employees, and/or contract labor.

Regulatory Compliance

Implementation of the maintenance program will require compliance with federal
and state environmental regulations including Section 1600 of the California
Department of Fish and Game Code, Sections 401 and 404 of the Clean Water
Act, state and federal endangered species acts, and the California Environmental
Quality Act. All maintenance of constructed features will be limited to
maintaining the original design approved by relevant regulatory agencies.
Ongoing compliance with these regulations will be addressed through
environmental and regulatory compliance documentation in process for the
Rutherford Reach Restoration Project. As part of the compliance process
additional BMPs and permit conditions relevant to the maintenance activities
described above may be identified. Additionally, following completion of annual
maintenance activities, District staff will submit a report to the LAC, regulatory
agencies, the Flood District Board, and all project landowners documenting
activities completed that year.
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Appendix B

Napa River Restoration: Oakville to Oak Knoll Reach
Community Facilities District Guidance Document
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Napa County Flood Control and Water Conservation District
Community Facilities District No. 2014-01
(Oakville - Oak Knoll Maintenance, Monitoring and Restoration Project)

INTRODUCTION

On August 12, 2014, the Napa County Flood Control and Water Conservation District (the
“District”) Board of Directors adopted a “Resolution of the Board of Directors of the Napa County
Flood Control and Water Conservation District to Establish a Community Facilities District” (the
“Resolution of Intention”), stating its intention to form the Napa County Flood Control and Water
Conservation District Community Facilities District No. 2014-01 (Oakville — Oak Knoll
Maintenance, Monitoring and Restoration Project) (the “CFD”") pursuant to the Mello-Roos
Community Facilities Act of 1982, Sections 53311 et. seq., California Government Code (the
“Act”) and to levy a special tax to finance the costs of certain public services in and for such
Community Facilities District.

In the Resolution of Intention, the District expressly ordered the preparation of a written report
(the “Report”), for the CFD containing the following:

1. A description of the Services which will be required to adequately meet the needs
of the CFD; and

2. An estimate of the fair and reasonable cost of the Services included therewith.

For particulars, reference is made to the Resolution of Intention for the CFD, as previously
approved and adopted by the Council.

NOW, THEREFORE, the undersigned does hereby submit the following data:

A. DESCRIPTION OF SERVICES. A general description of the proposed services is set
forth in Exhibit “A” attached hereto and hereby made a part hereof.

B. PROPOSED BOUNDARIES OF THE COMMUNITY FACILITIES DISTRICT. The
proposed boundaries of the CFD are those properties and parcels in which special taxes may
be levied to pay for the costs and expenses of the Services. The proposed boundaries of the
CFD are described on the recorded map of the CFD on file with the Secretary of the District, to
which reference is hereby made. A reduced copy of the proposed boundaries of the CFD is set
forth in Exhibit “B” attached hereto and hereby made a part hereof.

C. COST ESTIMATE. The cost estimate for the Services for the CFD is set forth in Exhibit
“C” attached hereto and hereby made a part hereof.

D. RATE AND METHOD OF APPORTIONMENT OF SPECIAL TAX. The Rate and
Method of Apportionment of Special Tax for the CFD is set forth in Exhibit “D” attached hereto
and hereby made a part hereof.

E. LIST OF SPECIAL TAXED PARCELS. The list of parcels to receive the special tax is
set forth in Exhibit “E” attached hereto and hereby made a part hereof.



CERTIFICATIONS

The undersigned respectfully submits the enclosed Community Facilities District Report as directed
by the Board of Directors.

Dated: September 11, 2014

PHILLIP M. MILLER, PE
Distri

L

| HEREBY CERTIFY that the enclosed Community Facilities District Report was filed with me on the
/2. dayof ﬁ_c.ﬁvm hes 2014

GLADYS |. COIL, Secretary of the District Board
Napa County, California

By

| HEREBY CERTIFY that the Community Facilities District Report was approved and confirmed by

the,B a:%g of Directors of the Napa County Flood Control and Water Conservation District, on the
é é} day of , 2014.

GLADYS I. COIL, Secretary of the District Board
Napa County, California



EXHIBIT A

Napa County Flood Control and Water Conservation District
Community Facilities District No. 2014-01
(Oakville - Oak Knoll Maintenance, Monitoring and Restoration Project)

LIST OF AUTHORIZED SERVICES

The public services to be funded by Napa County Flood Control and Water Conservation District
CFD No. 2014-01 shall consist of maintenance, monitoring, and restoration of the Napa River
between Oakville and Oak Knoll reach. The objectives of the services are to:

1. Minimize bank erosion through vegetation management, large woody debris
realignment and/or relocation, debris/large trash removal, and biotechnical stabilization.

2. Maintain the function of constructed instream habitat enhancement structures.

3. Control target non-native invasive and Pierce’s disease host plants, to the extent
practicable, within the riparian corridor of the reach.

For a complete description of the authorized services please refer to the Napa River Restoration
Oakuville to Oak Knoll Reach CFD Guidance Document, attached hereto as Exhibit F.



EXHIBIT B
Napa County Flood Control and Water Conservation District
Community Facilities District No. 2014-01
(Oakville - Oak Knoll Maintenance, Monitoring and Restoration Project)

BOUNDARY MAP

Reference is hereby made to the recorded boundary map on file in the office of the Secretary of
the District for a description of the boundaries of the CFD. A reduced copy of the cover page of
the boundary map is included on the following page.



PROPOSHD BOUNCARIES OF

NAPA COUNTY FLOOD CONTROL AND
WATER CONSERVATION DISTRICT
; COMMUNITY FACILITIES DISTRICT NO. 2014-01
{Oakvile - Oak Knol Maintenance, Monitoring and Reetoration Project)

N COUNTY CF NAPA, STATE OF CALIFORNA
HOTTO B BHEET 1 0F 8

1. FLEl M THE OFFICE OF THE CLERK OF THE BOARD OF THE AOGAD OF DIRECTERS THES
DY OF an4

JECRETMAT OF THE BOWRD
HAPA COLNTY FLAGE COWTRCL & BATER COWSERVETIOH ODSTRAKT

2 | HERERY CERTIFT THAT THE 'WTHH W&R SHINNC PROPCSED BOURDARES OF HAPS COUNTT ALDCD

COTAGL & WATER COHSERNGTICT CISTRICT COWMUHITY FADLTES DSTRICT NG ZM4—, CAUNTY OF
HAFA, STRTE OF CALFDRMIA. W43 APFROVED Br' THE BOWRD DF DIRECTORT, AT & MEETRG THERE(F,
HELD o THE =i oF B4
L] e
i ‘e
A SELRETART OF THE BOVAD
HAPA CORTY PG COMTROL & BATER COHSERWATION DSTRICT
2 ALED THE ___ DAY OF 2014 AT THE HOLR oF LU,
—N H Bk OF hssk SRMENT A0 COMURITY FACLITIES GISTRCTS AT RAGE
Il THE DFFICE OF THE COUNTY RECORCER. N THE CZLINTY MAPS, STRTE OF  CALFORNIA
GOUNTY RECYRTER
LEGEND SOUNTY EF HAPA
T HLWBER:
KOGHHR-KHH-XXK ASBESSOR PARCEL NUMBER
COMMUNITY FACILITIES DISTRICT BOUNDARY
* 3
- mm FUTURE ANNEXATION ARES BOUNDARY .

BERISTIN LOw e L IN:
PUBLIE FINAMEE fDEUTIONS

Flw Koo 300, 307304 Do Knol' 3040080 KNOUL~EXHBIT.dwg  Aup 20, 2014 — 10:58am mwinkie




EXHIBIT C

Napa County Flood Control and Water Conservation District
Community Facilities District No. 2014-01
(Oakville - Oak Knoll Maintenance, Monitoring and Restoration Project)

COST ESTIMATE

The following estimate is the projected annual expense for the initial year the services are to be
provided.

Annual Cost

Budget Item Cost Breakdown Estimate
Monitoring, Permiting, Planning

Annual Surveys, Development of Work Plans, Linear Feet $7,652
Assessment Management

Monitoring Linear Feet $5,000
Total Cost and Rate $12,653

Channel Maintenance Activities

Down Tree Management Linear Feet $12,000
Debris Management Linear Feet $10,000
Vegetation Management Linear Feet $12,000
Streambank Erosion Management Linear Feet $12,394
Total Cost and Rate $46,394

Maintenance of Restoration Features

Repair and maintenance of Floodplain Benches Acreage or Linear $4,000
Feet

Maintenance of Created Vegetation Buffers Acreage or Linear $4,800
Feet

Repair and Maintenance of Aquatic Habitat Acreage or Linear $5,100

Enhancement Structures Feet

Repair and maintenance of Streambank Acreage or Linear $5,100

Stability Structures Feet

Invasive Plants Removal, PD Management and Acreage or Linear $10,000

Revegetation Feet

Total Cost and Rate $20,560

Total Cost of Community Facilities District $79,608




EXHIBIT D

Napa County Flood Control and Water Conservation District
Community Facilities District No. 2014-01
(Oakville - Oak Knoll Maintenance, Monitoring and Restoration Project)

RATE AND METHOD OF APPORTIONMENT OF SPECIAL TAX

A special tax shall be levied within the Napa County Flood Control and Water Conservation
District Community Facilities District No. 2014-01 (the “CFD”) and shall be collected each fiscal
year for 20 years commencing with Fiscal Year 2014-2015, in an amount determined through
the application of the procedures described below. All the property in the CFD, unless
exempted by law, shall be taxed for the purposes, to the extent, and in the manner herein
provided, including property subsequently annexed to the CFD, unless a separate Rate and
Method of Apportionment of Special Tax is adopted for the annexation area.

A. DEFINITIONS
The terms hereinafter set forth have the following meanings:

“Act” means the Mello-Roos Community Facilities Act of 1982, as amended, being Chapter 2.5
of Part 1 of Division 2 of Title 5 of the California Government Code.

“Administrative Expenses” means, for any Fiscal Year, any actual or reasonably estimated
costs directly related to the administration of the CFD, including: the costs of computing and
levying the Special Taxes (whether by the District or any designee thereof); the costs of
collecting the Special Taxes (whether by the County on the property tax rolls, by the District
through direct billing of the property owners, by the County or the District through foreclosure
proceedings, or otherwise); the fees and expenses of legal counsel; costs related to property
owner inquiries regarding the Special Tax; and all other costs and expenses of the District in
any way related to the establishment or administration of the CFD or administration of the
Special Tax.

“Administrator” means the District Engineer or designee thereof responsible for the annual
administration of the Special Tax.

“Assessor’s Parcel” means a lot or parcel shown on an official map of the County Assessor
designating parcels by Assessor’s parcel numbers.

“Authorized Services” means those public services authorized to be funded by the CFD as set
forth in the Resolution of Intention:

e Channel Maintenance
e Monitoring
e Restoration Site Maintenance

“Base Special Tax” means the Special Tax levied against each Assessor’'s Parcel for each
Fiscal Year, as determined in accordance with Section D below.



“Board” means the Napa County Flood Control and Water Conservation District Board of
Directors, acting as the legislative body of the CFD.

“CFD” means the Napa County Flood Control and Water Conservation District Community
Facilities District No. 2014-01.

“County” means the County of Napa.
“District” means the Napa County Flood Control and Water Conservation District.

“Exempt Property” means all Assessor’'s Parcels that are exempt from the Special Tax under
Section E below.

“Fiscal Year” means the period starting July 1 and ending on the following June 30.

“Future Annexation Areas” means the areas designated for potential future annexation into
the CFD as shown in the CFD boundary map recorded in the County Recorder’s Office.

“Linear Footage” means the number of linear feet of river frontage on an Assessor’s Parcel, as
determined by the District from time to time in accordance with Section D.

“Maintenance Parcel” means any Assessor’s Parcel classified as such for any Fiscal Year
under Section B.

“Maximum Special Tax” means the maximum Special Tax, determined in accordance with
Section C below, that can be levied in a particular Fiscal Year on an Assessor’s Parcel.

“Monitoring Parcel” means any Assessor’'s Parcel classified as such for any Fiscal Year under
Section B.

“Optional Services” means the services included in Authorized Services and identified as
Optional Services as set forth in the Resolution of Intention, which a Property Owner may
request for an Assessor’'s Parcel in accordance with Section E herein. Optional Services
include:

Managed Retreat, such as back planting

Managed Retreat, such as biotechnical streambank stabilization
Planning, Design, Permitting of a Restoration Project
Implementation of a Restoration Project

“Optional Services Special Tax” means a special tax on an Assessor’s Parcel in addition to
Base Special Tax to pay for Optional Services as requested from a Property Owner.

“Parcel Classification” means the classification of each Assessor's Parcel made by the
District for each Fiscal Year under Section B.

“Property Owner” means, for each Fiscal Year, the legal owner of an Assessor’s Parcel as
shown on the last equalized County Assessor’s roll for that Fiscal Year, or such other owner of
the fee interest in that Assessor’s Parcel who has provided proof of ownership to the District.



“Resolution of Intention” means the resolution entitled “Resolution of Intention of the Board of
Directors of the Napa County Flood Control and Water Conservation District to Establish a
Community Facilities District” adopted by the Board on August 12, 2014, and as may be
amended from time to time.

“Restoration Linear Footage” means the number of linear feet on an Assessor’s Parcel that
was part of the Restoration Project, as determined by the District from time to time in
accordance with Section D.

“Restoration Project” means the capital improvement project funded through the District to
restore and enhance long term river and floodplain function, enhance native riparian plant
communities, improve the quality and resilience of aquatic and terrestrial riparian habitat, and
reduce property damage and sediment delivery associated with ongoing bank erosion
processes.

“Restoration Project Parcel” means any Assessor’s Parcel classified as such for any Fiscal
Year under Section B.

“Special Taxes” means the special taxes authorized to be levied by the CFD under the Act, the
Resolution of Intention, and this Rate and Method of Apportionment of Special Tax.

“Special Tax Requirement” means, for each Fiscal Year, that amount required, after taking
into account available amounts held in the funds and accounts established for the CFD to: (i)
pay Administrative Expenses; (i) pay directly for Authorized Services; and (ii) pay for
reasonably anticipated delinquent Special Taxes based on the delinquency rate for Special
Taxes levied in the previous Fiscal Year.

“Taxable Property” means, for each Fiscal Year, all of the property within the boundaries of

the CFD that is subject to the Special Tax and not exempt from the Special Tax pursuant to the
Act.

B. ASSIGNMENT TO PARCEL CLASSIFICATION

Each Fiscal Year, the District shall classify each Assessor’'s Parcel as Taxable Property or
Exempt Property, and shall then further classify each Assessor’s Parcel of Taxable Property in
one or more of the following categories:

» Maintenance Parcel
* Monitoring Parcel, and
 Restoration Project Parcel.

The District may classify an Assessor’'s Parcel as a Restoration Project Parcel only if that
Assessor’s Parcel is included in the Restoration Project.



C. MAXIMUM SPECIAL TAX

Each Fiscal Year, the Maximum Special Tax for each Assessor’s Parcel shall equal the sum of
() the current Base Special Tax determined pursuant to Section D, (ii) any Optional Services
Special Tax requested to be levied on that Assessor’'s Parcel for that Fiscal Year by the
respective Property Owner pursuant to Section E, (iii) any Base Special Taxes or Optional
Services Special Taxes from prior Fiscal Years that have not yet been paid, and (iv) penalties
and interest that have accrued on the delinquent Special Taxes.

D. CALCULATION OF BASE SPECIAL TAX

The Base Special Tax for each Assessor’'s Parcel shall be based on its Parcel Classifications
under Section B and its Linear Footage and Restoration Linear Footage determined as set forth
below.

The Base Special Tax per Linear Foot and Restoration Linear Foot for each Parcel
Classification is shown below in Table 1.

Table 1
Base Special Tax
Linear Foot Restoration Linear Foot
Parcel Classification Base Special Tax Base Special Tax
Maintenance Parcel $0.88 $0.00
Monitoring Parcel $0.24 $0.00
Restoration Project Parcel $0.00 $1.17

All of the Base Special Taxes set forth in Table 1 above shall increase each Fiscal Year,
beginning with Fiscal Year 2015-16, by the same percentage as the increase, if any, in the
March Engineering News Record Construction Cost Index for the City of San Francisco.

The total Base Special Tax for each Assessor’'s Parcel shall equal the sum of the Base Special
Taxes for each applicable Parcel Classification for that Assessor's Parcel, calculated as set
forth in Table 1 above.

For Fiscal Year 2014-15, the Linear Footage and Restoration Linear Footage for each
Assessor’'s Parcel in the CFD are set forth in Exhibit A hereto. For future Fiscal Years, the
Linear Footage and Restoration Linear Footage for each Assessor’s Parcel shall be determined
by the District in its sole discretion, as will be evidenced by an amendment to Exhibit A hereto
filed with the District Administrator, and the recordation of an amendment to the Notice of
Special Tax Lien for the CFD.

E. CALCULATION OF OPTIONAL SERVICES SPECIAL TAX

Any Property Owner may request that the District provide Optional Services to that Property
Owner’s respective property in the CFD. The Optional Services Special Tax will be levied in
addition to the Base Special Tax.



The Optional Services Special Tax per Linear Foot for each Optional Service is shown below in
Table 2.

Table 2
Optional Services Special Tax

Linear Foot Optional
Optional Services Service Special Tax
Managed Retreat-Back Planting $75.00
Managed Retreat-Biotechnical Streambank Stabilization $200.00
Planning, Design, Permitting of Restoration Project $250.00
Implementation of a Restoration Project $1,000.00

Any Property Owner who desires to request Optional Services on an Assessor’s Parcel must
submit a signed written request for that Assessor’s Parcel, in the form attached as Exhibit B
hereto (the “Request and Consent”), for each Fiscal Year during which the Optional Services
Special Tax will be levied, specifying the specific Optional Services requested. The Property
Owner must submit a Request and Consent no later than the May 1 immediately preceding the
beginning of the Fiscal Year for which the Optional Services are requested.

F. METHOD OF APPORTIONMENT; PROVISION OF SERVICES

Each Fiscal Year, the Board shall levy Special Taxes on each Assessor’s Parcel classified as
Taxable Property in an amount equal to the sum of the following: (a) Base Special Taxes up to
100% of the applicable Maximum Special Tax as needed to satisfy the Special Tax
Requirement, plus (b) the amount of Optional Services Special Taxes set forth in a Request and
Consent submitted by the applicable Property Owner pursuant to Section E.

Each Fiscal Year, the District shall provide Authorized Services to each parcel of Taxable
Property in accordance with its classifications under Section B, and with any Request and
Consent submitted by the applicable Property Owner pursuant to Section E. as follows:

» Any Assessor’s Parcel classified as and subject to the levy of Base Special Taxes as a
Maintenance Parcel shall receive that portion of Authorized Services designated as
“Maintenance Services” under the Resolution of Intention.

» Any Assessor’s Parcel classified as and subject to the levy of Base Special Taxes as a
Monitoring Parcel shall receive that portion of Authorized Services designated as “Monitoring
Services” under the Resolution of Intention.

» Any Assessor’s Parcel classified as and subject to the levy of Base Special Taxes as a
Restoration Project Parcel shall receive that portion of Authorized Services designated as
“Restoration Project Services” under the Resolution of Intention.

* Any Assessor’s Parcel for which the District has received a Request and Consent by
the preceding May 1 shall receive those Optional Services specified in the Request and
Consent.



G. EXEMPTIONS

No Special Tax shall be levied on any Assessor’s Parcel that is expressly exempted by the Act.

H. FUTURE ANNEXATIONS

Any Property Owner of an Assessor’s Parcel that is not included in the original CFD formation
but within the CFD Future Annexation Area, as shown on the CFD boundary map may request
to annex his/her property into the CFD at any time. The Special Tax levied against that
Assessor’'s Parcel number shall be subject to the Special Tax calculation as identified in
Sections D and E above.

I REVIEW/APPEAL PROCESS

Any Property Owner may file a written appeal of the Special Tax on his/her property with the
CFD Administrator, provided that the appellant is current in his/her payments of Special Taxes.
During the pendency of an appeal, all Special Taxes previously levied must be paid on or before
the payment date established when the levy was made. The appeal must specify the reasons
why the appellant claims the Special Tax was levied in error. The CFD Administrator shall
review the appeal, meet with the appellant if the CFD Administrator deems necessary, and
advise the appellant of its determination. If the CFD Administrator agrees with the appellant, the
CFD Administrator shall make a recommendation to the Board to eliminate or reduce the
Special tax on the appellant’s property and/or to provide a refund to appellant. The approval of
the Board or its designee must be obtained prior to any such elimination or reduction. If the
CFD Administrator disagrees with the appellant and the appellant is dissatisfied with the
determination, the appellant then has 30 days in which to appeal to the Board by filing a written
notice of appeal with the Clerk of the Board, provided that appellant is current in his/her
payments of Special Tax. The second appeal must specify the reasons why the appellant
disagrees with the CFD Administrator’'s determination. The Clerk of the Board shall schedule
the appeal to be heard before the Board.

J. MANNER OF COLLECTION

The Special Tax shall be collected in the same manner and at the same time as ordinary ad
valorem property taxes; provided, however that the District may directly bill the Special Taxes,
may collect Special Taxes at a different time or in a different manner if necessary to meet its
financial obligations, and may covenant to foreclose and may actually foreclose on a delinquent
Assessor’s Parcel as permitted by the Act.

The Special Tax shall be levied and collected starting in Fiscal Year 2014-15, and the final year
of the Special Tax levy shall be Fiscal Year 2033-34.



EXHIBIT E

Napa County Flood Control and Water Conservation District

Community Facilities District No. 2014-01

(Oakville - Oak Knoll Maintenance, Monitoring and Restoration Project)

LIST OF SPECIAL TAXED PARCELS

Linear Restoration TOTAL
Land Linear Frontage Linear Maintenance Monitoring Restoration Parcel
APN Legal Owner Use Frontage Units Frontage $ $ $ Special Tax
031-080-005-000  Jackson Family Estates | Llc AGR 1,763 1,763 686 $1,551.44 $423.12 $802.62 $2,777.18
031-080-017-000  Traina Vineyards Llc AGR 263 263 $231.44 $63.12 $0.00 $294.56
031-080-031-000  Franciscan Vineyards Inc AGR 2,897 2,897 1,491 $2,549.36 $695.28 $1,744.47 $4,989.12
031-100-030-000 7550 Llc AGR 722 722 624 $635.36 $173.28 $730.08 $1,538.72
031-110-003-000  State Farm Ranch Llc AGR 4,009 4,009 1,730 $3,527.92 $962.16 $2,024.10 $6,514.18
031-110-011-000  State Farm Ranch Llc AGR 2,518 2,518 $2,215.84 $604.32 $0.00 $2,820.16
031-110-018-000 Gamble George T & Collette Y RES 318 302 318 $265.76 $72.48 $372.06 $710.30
031-110-021-000 Gamble George T & Collette Y RES 133 126 133 $110.88 $30.24 $155.61 $296.74
031-140-002-000 Gamble George T Tr RES 167 159 167 $139.57 $38.06 $195.39 $373.02
031-140-003-000 Gamble George T Tr RES 886 842 560 $740.70 $202.01 $655.20 $1,597.92
031-140-007-000 1552 Yount Mill Road Llc RES 191 181 72 $159.28 $43.44 $84.24 $286.96
031-160-022-000 Gamble George T Tr AGR 840 840 $739.20 $201.60 $0.00 $940.80
031-160-023-000 Gamble George T Tr AGR 727 727 $639.76 $174.48 $0.00 $814.24
031-220-014-000  Yahome Vineyards Lp AGR 353 353 200 $310.64 $84.72 $234.00 $629.36
031-220-016-000  Traina J Todd Buchanan Etal AGR 710 710 710 $624.80 $170.40 $830.70 $1,625.90
031-220-017-000  Missimer Family Limited Partnership UAGR 1,482 741 1,482 $652.08 $177.84 $1,733.94 $2,563.86
036-010-013-000  Miller Vineyards Lic UAGR 2,012 1,006 895 $885.28 $241.44 $1,047.15 $2,173.88
036-010-020-000  Yahome Vineyards Lp AGR 2,440 2,440 $2,147.20 $585.60 $0.00 $2,732.80
036-010-026-000  Treasury Wine Estates Americas Co AGR 1,832 1,832 1,832 $1,612.16 $439.68 $2,143.44 $4,195.28
036-010-027-000  Treasury Wine Estates Americas Co AGR 685 685 685 $602.80 $164.40 $801.45 $1,568.66
036-010-028-000  Treasury Wine Estates Americas Co AGR 908 908 564 $799.04 $217.92 $659.88 $1,676.84
036-010-029-000  Treasury Wine Estates Americas Co AGR 1,761 1,761 $1,549.68 $422.64 $0.00 $1,972.32
036-010-030-000  Treasury Wine Estates Americas Co AGR 333 333 $293.04 $79.92 $0.00 $372.96
036-010-031-000  Treasury Wine Estates Americas Co AGR 258 258 $227.04 $61.92 $0.00 $288.96




Linear Restoration TOTAL

Land Linear Frontage Linear Maintenance Monitoring Restoration Parcel
APN Legal Owner Use Frontage Units Frontage $ $ $ Special Tax
036-110-034-000  Russell Janice R Suc Tr AGR 1,353 1,353 952 $1,190.20 $324.60 $1,113.84 $2,628.64
036-120-063-000  Spp Napa Vineyards Llc AGR 938 938 759 $825.44 $225.12 $888.03 $1,938.60
036-120-073-000  Spp Napa Vineyards Llc AGR 3,882 3,882 1,083 $3,416.16 $931.68 $1,267.11 $5,614.96
036-120-075-000  Spp Napa Vineyards Llc AGR 3,120 3,120 $2,745.60 $748.80 $0.00 $3,494.40
039-040-032-000  Yahome Vineyards Lp AGR 5,398 5,398 $4,750.24 $1,295.52 $0.00 $6,045.76
039-040-041-000 Robert Mondavi Properties Inc AGR 2,131 2,131 $1,875.28 $511.44 $0.00 $2,386.72
039-040-050-000  Robert Mondavi Properties Inc AGR 1,295 1,295 130 $1,139.60 $310.80 $152.10 $1,602.50
039-040-052-000  Robert Mondavi Properties Inc AGR 6,455 6,455 2,500 $5,680.40 $1,549.20 $2,925.00 | $10,154.60
039-051-001-000  Spp Napa Vineyards Llc AGR 1,774 1,774 $1,561.12 $425.76 $0.00 $1,986.88
Total 54,554 52,721 17,573 $46,394.31  $12,652.99 $20,560.41 | $79,607.78




Appendix C

CEQA Document — Initial Study/ Mitigated Negative
Declaration

(provided under separate cover)






Appendix D

CDFW and RWQCB Permits and Memorandum of
Understanding with the Town of Yountville






CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER NO. R2-2012-0063

WASTE DISCHARGE REQUIREMENTS AND WATER QUALITY CERTIFICATION for:

NAPA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
STREAM MAINTENANCE PROGRAM
NAPA COUNTY

The California Regional Water Quality Control Board, San Francisco Bay Region (hereinafter the
Regional Water Board), finds that:

1. The Napa County Flood Control and Water Conservation District (District) has applied to the
Regional Water Board for authorization to implement its Stream Maintenance Program (SMP) for
routine stream maintenance activities, including vegetation management, downed tree
management, erosion protection and bank stabilization, sediment and debris removal, minor
maintenance, and habitat enhancement projects in streams within its maintenance jurisdiction. It is
anticipated that routine maintenance activities will not only provide flood protection and maintain
channel conveyance capacity but will also enhance and protect natural resources.

2. This Order applies to the District’s stream maintenance activities conducted pursuant to the SMP
within the Napa River watershed, which drains to San Pablo Bay, and that portion of the Suisun
Creek watershed within Napa County, which drains to Suisun Bay. This Order does not apply to
stream maintenance activities conducted in the Lake Berryessa/Putah Creek watershed, which is
under the jurisdiction of the Central Valley Regional Water Board. Therefore, all descriptions,
findings, and provisions in this Order apply only to stream maintenance activities within the Napa
River watershed and that portion of the Suisun Creek watershed within Napa County.

3. The District developed a SMP Manual and appendices, dated May 2012, to guide implementation
of the SMP. The SMP Manual describes an integrated approach for protection and enhancement of
in-stream aquatic resources, while providing necessary flood conveyance capacity. The SMP
Manual includes flood control channel maintenance activities, impact avoidance measures, best
management practices (BMPSs), program mitigation, program oversight and management,
program-area resources, and a characterization of channels to be maintained.

4. On August 23, 2011, the District initially filed an application for Waste Discharge Requirements
(WDRs) and Water Quality Certification (WQC) with the Regional Water Board, which was
subsequently updated in March 2012.

SMP Description, Impacts, and Mitigation

5. The SMP covers four primary activities: vegetation management, downed tree management,
erosion protection and bank stabilization, and sediment and debris removal. The District conducts
these maintenance activities within District, Napa County, or City of Napa-owned engineered
flood control channels. In addition to these primary activities, the SMP also involves other minor
maintenance activities and habitat enhancement projects. These other minor (occurring less
frequently) maintenance activities include replacing culverts, maintaining access roads and
drainage ditches, and managing beaver activities. The SMP also includes a habitat protection and
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enhancement component that consists of a riparian planting program, in-stream habitat complexity
enhancement, and in-stream gravel augmentation.

The District is responsible for the maintenance of the 7.3 miles of flood control channels that it
owns and for which it has maintenance easements. Many of these District-owned channels are
engineered channels, often built by other agencies and deeded to the District. Although a few were
designed and built to convey a specific design discharge (i.e., the 100-year flood event), most have
no available specific discharge design. Most of these engineered channels were constructed with a
trapezoidal cross-section with earthen banks and streambeds. However, some channels have
sections with hardened banks and beds formed in rock or concrete. Bed and bank hardening
typically occurs at or near road and culvert crossings to protect these structures. Typical
maintenance activities in District-owned channels include vegetation thinning and pruning, grass
mowing (maintenance roads), erosion protection and bank stabilization, sediment and debris
removal, trash removal, exotic and invasive vegetation removal, and native tree and shrub
planting.

The District performs maintenance on 4.2 miles of channels owned by Napa County on behalf of
the County. Although the District conducts maintenance, it is not obligated to do so, or to maintain
any specific level of hydraulic capacity. These channels are generally engineered channels or
ditches, but also include some modified streams. County-owned/District-maintained channels
include a portion of lower Salvador Creek, Maher-Trent Ditch, Sandra-Kathleen Ditch, and West
Pueblo Ditch and Fagan Creek near the Napa County Airport. Typical maintenance activities in
County-owned channels include vegetation thinning and pruning, grass mowing (maintenance
roads), erosion protection and bank stabilization, sediment and debris removal, trash removal,
exotic and invasive vegetation removal, and native tree and shrub planting.

The District responds to citizen and government alerts to potential flooding or erosion problems
and conducts annual creek and river surveys to assess and prioritize potential issues that can be
addressed through maintenance. Through its periodic surveys, the District can also identify illegal
dumping activities or non-authorized streambed construction projects.

The District provides consultations and offers maintenance support for 1.5 miles of channels
owned by other public entities, such as neighboring towns or cities, and school districts upon
request by the public entity owner. These channels include a section of lower Salvador Creek,
portions of the Salvador Creek tributary, and a small reach of Camille Creek that are owned by the
City of Napa. Maintenance activities, and the survey and maintenance prioritization process,
described above for District- and County-owned channels apply to publicly-owned channels as
well.

The District has identified 26 miles of privately-owned flood prone reaches of streams, generally
within urban areas, which it surveys regularly to monitor for potential problems. Identified
problems are referred to the property owner and permission is requested prior to the District
conducting any maintenance. Examples of such channels include portions of the Napa River and
Sulphur Creek in northern Napa County, Hopper and Dry creeks in the Yountville region, and
Browns Valley, Redwood, and some portions of Tulucay creeks in the City of Napa region.
Maintenance activities are generally limited to vegetation and downed tree management, invasive
species eradication, trash removal and consultations on erosion, and bank stabilization.

The remaining creeks in Napa County are privately-owned creeks where District maintenance
activities may only take place following a specific owner request and District staff evaluation of
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the request. District’s maintenance work in these channels may typically involve clearing debris or
vegetation management to address a flow obstruction or erosion concern.

Vegetation management refers to maintaining, trimming, mowing, and removal of vegetation that
constricts flows within the flood control channels and other constructed flood control facilities.
Vegetation management activities are conducted to maintain flow conveyance capacity, establish a
canopy of riparian trees, and control invasive vegetation. Vegetation management and removal
activities are relatively consistent from year to year, though locations change depending on recent
vegetation growth and blockages. Vegetation management techniques include removal using non-
mechanical methods, such as hand pruning and herbicides application. Heavy equipment is also
used occasionally. On average, approximately 1,000 linear feet of vegetation management is
conducted annually. No herbicides are applied directly to submerged vegetation in water.
Herbicides are only applied above the high water line within channel banks. Vegetation
management is performed year-round in a manner to prevent loss of habitat and erosion, and does
not include clear cutting or wholesale removal of vegetation.

Downed tree management refers to the management of trees and large branches that naturally fall
into stream channels to maintain channel capacity and minimize flow obstructions in channels.
The District seeks to promote recruitment of woody debris in channels to benefit in-stream habitat.
Therefore, the District’s objective is to leave downed trees in place whenever possible to
encourage the formation of channel features such as scour pools and slack water areas which are
used by juvenile salmonids. However, if the tree or branch threatens flood conveyance capacity or
channel stability, the District will modify the downed tree by trimming off branches or cutting it
into smaller pieces. If further action is needed to ensure flood protection, the tree may be
repositioned in the channel, such as moved from perpendicular to parallel to stream flow, or may
be removed from the channel. Downed tree management is generally conducted during the dry
season, but can occur year-round to prevent flooding or erosion.

Bank stabilization involves repairing stream banks where a weakened, unstable, or failing bank
causes or threatens to cause damage to an adjacent property, creates excessive erosion, creates a
public safety concern such as flooding or threatening roads, or impacts riparian habitat and other
natural resources. The District’s objective is to conduct bank stabilization in a preventative manner
by planting exposed banks with appropriate native species. If a more engineered approach is
needed, the District prefers to use biotechnical approaches. Biotechnical erosion controls
incorporate live vegetation with other natural elements to provide structural stability to stream
banks. Bank stabilization approaches include erosion control fabric with coir logs, brush
mattresses, willow walls, encapsulated soil lifts, and crib walls. If no effective alternative is
feasible due to the magnitude of the hydraulic forces involved, or other land use or flooding
constraints, then the District may use rock at the toe of a stream bank, in combination with other
stream bank stabilization measures, to repair an eroding stream bank. Individual bank stabilization
projects covered under the SMP will not affect more than 100 contiguous linear feet of stream
bank annually and are limited to biotechnical designs. The District has not included bigger
projects in the SMP for which the District will need to obtain individual permits.

Sediment removal from channels maintained by the District occurs when sediment accumulates
and significantly reduces the capacity of the channel and its ability to convey flood waters.
Besides improving flow conveyance for flood management, sediment removal activities may
provide other beneficial outcomes including improved fish passage, improved circulation and
water quality, enhanced geomorphic functions, and improved aquatic habitat. The number of
sediment removal projects undertaken annually and the quantity of sediment removed in a given
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year depends on past weather and hydrologic conditions, as well as the frequency and extent of
past maintenance activities. Based on past activities, the District expects to conduct two to five
sediment removal projects annually. For most sediment removal projects, excavators are used
from the top-of-bank. For projects where the use of excavators from the top-of-bank is not
possible, or would cause major vegetation impacts, sediment removal equipment may be used
within the channel. For larger equipment, this may require the construction of temporary access
ramps. Most commonly, the District needs to alleviate a specific flow concern at an individual
crossing, culvert, or other in-channel facility that experiences regular sediment accumulation. Any
sediment removal projects greater than 500 linear feet are subject to individual project permits.

The District conducts several other maintenance activities as part of its overall maintenance
program. These other activities occur on a less frequent basis and include replacing culverts,
maintaining access roads and drainage ditches, and managing blockages by beavers, which may
use freshwater wetlands for cover, food, and hut or dam construction. Beaver activities are
monitored as part of the annual stream reconnaissance surveys. When debris dams build up to a
degree that adversely impacts a significant reach upstream and downstream, the District will trim
branches and cut through long sections with a chain saw so the blockage will break up during the
next large flow event. These other maintenance activities are conducted anywhere in the District’s
maintenance jurisdiction. The District anticipates performing two to three minor maintenance
projects annually.

The District implements stream maintenance activities in an integrated stream management
approach that involves protecting and enhancing existing in-stream resources while providing for
flood conveyance capacity in the stream channels.

a. The habitat protection and enhancement component consists of a riparian planting program, in-
stream habitat complexity enhancement, and in-stream gravel augmentation. Riparian planting
enhances habitat for wildlife using terrestrial riparian areas while providing shading, sources
of organic matter and coarse woody debris, and water quality benefits to aquatic species. The
District currently plants approximately 650 trees annually.

b. The District evaluates channels and maintenance sites for opportunities to enhance or develop
in-stream complexity features within fish-bearing streams. If a site is deemed appropriate, new
in-stream complexity features can be integrated with gravel augmentation projects. The
District implements two in-stream habitat complexity enhancement projects annually.

c. Gravel augmentation projects improve fish spawning and rearing habitat. Opportunities to
augment gravel in non-tidal salmonid streams will be assessed annually. The District expects
to implement up to three gravel augmentation projects annually.

The SMP Manual contains Sediment Sampling and Analysis Guidelines (Appendix D). These
guidelines set forth requirements for sampling, analysis, and characterization, reuse and disposal
of sediment removed as part of SMP activities. Sediment reuse or disposal options are based on
the chemical quality of the sediment removed.

The District generates an annual total of 200 cubic yards of sediment and debris through its
maintenance activities. Removed sediment and debris is reused, recycled or taken to appropriate
disposal sites based on the quality and conditions of the collected sediment and debris. Disposal
sites include two sites maintained in association with the U.S. Army Corps of Engineers (Army
Corps) for dredging activities along the Napa River, namely the Edgerly Island Disposal Site and
the Napa Sanitation District’s Imola Site. Sediment and debris may also be taken to the nearest
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landfill for disposal. Vegetative debris generated by maintenance activities are either chipped and
left onsite or taken to a local compost or mulch facility.

The following activities are not included in the SMP and therefore not covered in this Order:
capital improvement projects, projects that would alter the designed flood conveyance capacity of
a channel, sediment removal or dredging projects greater than 500 feet in length, maintenance of
restoration projects outside of flood control channels for which maintenance and monitoring is
performed under project-specific permits, maintenance of the Army Corps’ Napa River/Napa
Creek Flood Protection Project, and emergency activities and procedures. A situation is
considered an “emergency” if it is a sudden, unexpected occurrence involving a clear and
imminent danger that demands immediate action to prevent or mitigate loss of or damage to life,
health, property, or essential public services. Emergencies include such occurrences as fire, flood,
earthquake or other soil or geologic movements, as well as such occurrences as riot, accident or
sabotage (California Public Resources Code section 21060.3).

Ground disturbing maintenance activities that occur in the channel below top-of-bank (including
downed tree management, mechanized vegetation management, bank stabilization, and sediment
removal) will take place during the low-flow or dry season (herein defined as June 15-October
31), unless an exception is granted. Exceptions may be made on a project-by-project basis with
advance approval of federal and State regulatory agencies as appropriate. Herbicide applications,
installation of in-stream habitat complexity features, and installation of gravel augmentation
projects will also be conducted during the low-flow or dry season.

Non-ground disturbing work may be performed in the channel zone, but outside the low-flow
channel, throughout the year. This includes hand removing non-native invasive plant species,
planting riparian vegetation, maintaining channel access roads for drainage and accessibility,
conducting minor repairs of culverts, and managing beaver activities, provided there is no
discharge of waste that may adversely impact water quality or beneficial uses. Debris removal by
hand necessary to prevent flooding may also be performed throughout the year.

The District will conduct an annual inventory and assessment of the routinely-maintained stream
reaches in the County, which describes water quality, geomorphology and habitat. Assessments
will be updated periodically to reflect changes and progress in achieving the goals of the SMP.
Understanding stream resources, their locations, and interactions is fundamental to the District’s
approach to avoid, minimize and mitigate environmental impacts of routine maintenance
activities. The District developed these channel characterizations to provide enough detail and
photo documentation to support the annual review and approval of maintenance projects.

The SMP Manual includes the District’s planning guidelines or principles to determine the
essential routine maintenance activities that will be included in the Annual Workplans. These
principles consider the natural function of the system, provide an understanding of local physical
constraints, identify sensitive habitats, consider watershed processes, determine when action is
needed, identify maintenance activities needed, and strive to recognize and implement solutions to
minimize the on-going need for maintenance activities. Each stream reach is evaluated within its
sub-basin and watershed context, and key maintenance considerations and environmental
enhancement opportunities are summarized in the Annual Workplans.

The District has included in the SMP Manual an approach that minimizes detrimental impacts to
beneficial uses. In the SMP Manual, the District proposes activities that will result in long-term
beneficial effects on riparian and aquatic habitat for a suite of fish and wildlife species. Strategic
sediment reduction activities, such as stabilization of landslide-prone areas and improved land use
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27.

28.
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30.

practices in upper watersheds and along reaches currently delivering sediment, will reduce the
amount of sediment delivered to maintained channels. These benefits will be realized through the
reduction of maintenance over time, the reduction in the need to conduct reach-scale sediment
removal in creeks, the removal of migratory barriers or impediments, and the creation of more
natural stream channels and stream corridors. When considered collectively, the beneficial effects
achieved through implementation of the SMP will help build a healthier and more naturally
functional stream network and watershed.

Although the Regional Water Board agrees with the District determination that no significant
environmental effects will result from implementation of the SMP, the less-than significant
impacts on beneficial uses and water quality from SMP activities that cannot be entirely avoided
through pre-maintenance planning will be mitigated through implementation of the mitigation
measures and BMPs described within the SMP Manual.

The District will implement onsite and offsite mitigation to mitigate for the less-than significant
permanent and temporary impacts from stream maintenance activities covered under this Order.
Onsite in-kind mitigation will mitigate for the loss of stream functions and riparian habitat from
sediment removal and bank stabilization projects as described in the SMP Manual. Onsite in-kind
mitigation may include planting of riparian trees, understory shrubs or aquatic plants, removal of
exotic and invasive species and corresponding riparian planting, construction of low-flow channels
and other geomorphic features to enhance in-stream habitat and hydrologic function, and removal
of migration barriers. Additionally, if onsite in-kind mitigation is not possible, then offsite in-kind
mitigation will be implemented at a location within the watershed area that would benefit from
this type of mitigation. Permanent and temporary impacts will be mitigated offsite by restoring or
enhancing habitat and stabilizing eroded areas within the same watershed. Offsite mitigation
includes funding local watershed restoration projects within the impacted watershed that would
increase riparian habitat and reduce the overall need to remove sediment in certain flood control
channels.

This Order requires submittal of Annual Workplans acceptable to the Executive Officer by June 1
of each year. The Annual Workplans will describe the channel maintenance activities to be
conducted during the upcoming maintenance season, including an assessment of potential
permanent and temporary project impacts, proposed habitat protection and enhancement projects,
and the proposed mitigation and monitoring projects that would compensate for any unavoidable
adverse impacts, as outlined in the SMP Manual and final California Environmental Quality Act
compliance document. The Annual Workplans will describe the sediment reuse, recycled and
disposal locations, site specific reuse or disposal criteria, and the test results from sampling
sediments from proposed sediment removal projects.

This Order requires submittal of Annual Reports acceptable to the Executive Officer by January
31 of the following year. The Annual Reports will describe channel maintenance activities
conducted, descriptions of mitigation implemented, and monitoring results. The Annual Reports
will include any lessons learned and recommendations to update BMPs identified in the SMP
Manual, if needed.

This Order requires that, after each maintenance season, the District and Regional Water Board
staff meet to discuss the performance of the SMP, review lessons learned from the prior
maintenance season, and determine the need to improve stream maintenance techniques and
BMPs. The District shall implement all stream maintenance techniques and BMPs deemed
necessary by the Executive Officer in connection with such review.
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The County adopted on June 3, 2008, the “Napa County Post Construction Runoff Management
Requirements” and will incorporate Low Impact Development (LID) principles and techniques
into its SMP activities to the maximum extent practicable. Applicable LID activities may include
installing/retrofitting stormwater/flood control basins and implementing stormwater treatment
BMPs.

California Wetlands Portal: It has been determined through regional, State, and national studies
that tracking of mitigation/restoration projects must be improved to better assess the performance
of these projects, following monitoring periods that last several years. In addition, to effectively
carry out the State’s Wetlands Conservation Policy of no net loss to wetlands, the State needs to
closely track both wetland losses and mitigation/restoration project success. Therefore, we require
that the applicant use once annually the California Wetlands Form to provide all SMP information
related to impacts and mitigation/restoration measures. An electronic copy of the form and
instructions can be downloaded at: http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml.
Project information concerning impacts and mitigation/restoration will be made available at the
web link: http://www.californiawetlands.net.

This Order is effective only if the District pays all fees required under Title 23, California Code of
Regulations (23 CCR).

Regulatory Framework

34.

35.

The Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan) is the Regional
Water Board's master water quality control planning document. It designates beneficial uses and
water quality objectives for waters of the State, including surface waters and groundwater. It also
includes implementation plans to achieve water quality objectives. The Basin Plan was duly
adopted by the Regional Water Board and approved by the State Water Resources Control Board
(State Water Board), Office of Administrative Law and U.S. Environmental Protection Agency,
where required.

The Basin Plan lists the following existing and potential beneficial uses for surfaces waters within
the Napa River watershed:

Agricultural Supply (AGR)

Cold Freshwater Habitat (COLD)
Municipal and Domestic Supply (MUN)
Fish Migration (MIGR)

Fish Spawning (SPWN)

Freshwater Replenishment (FRSH)
Navigation (NAV)

Non-contact Water Recreation (REC-2)
Rare, Threatened, or Endangered Species (RARE)
Water Contact Recreation (REC-1)

k. Warm Freshwater Habitat (WARM)

I.  Wildlife Habitat (WILD)
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The District routinely conducts maintenance activities on the Napa River and other drainages
within the Napa River watershed: Camille, Conn, Dry, Fagan, Hopper, Salvador, Sheehy, Sulphur,
and Tulucay creeks; Beard and Solano ditches; the Yountville Outfall and Collector; and the
Salvador Collector. Vegetation management, bank stabilization, and sediment removal activities
covered by this Order may temporarily impact the beneficial uses identified above.

The Basin Plan lists the following existing and potential beneficial uses for surfaces waters within
the Suisun Creek watershed:

a. Cold Freshwater Habitat (COLD)

b. Fish Migration (MIGR)

c. Fish Spawning (SPWN)

d. Freshwater Replenishment (FRSH)

e. Non-contact Water Recreation (REC-2)

f. Rare, Threatened, or Endangered Species (RARE)
g. Water Contact Recreation (REC-1)

h. Warm Freshwater Habitat (WARM)

i.  Wildlife Habitat (WILD)

The District routinely conducts maintenance activities in the Suisun Creek watershed. Vegetation
management, bank stabilization, and sediment removal activities covered by this Order may
temporarily impact the beneficial uses identified above.

The Napa-Sonoma Valley (Napa Valley) and Napa-Sonoma Volcanic Highlands groundwater
basins are located in the Napa River watershed area and support the beneficial uses listed below:

a. Agricultural Water Supply (AGR)

b. Industrial Service Water Supply (IND)

c. Industrial Process Water Supply (PROC)

d. Municipal and Domestic Water Supply (MUN)

The Napa River is identified as impaired on the Clean Water Act (CWA) section 303(d) list by
nutrients, pathogens, and sedimentation/siltation.

The Napa River drains into San Pablo Bay. San Pablo Bay is identified as impaired on the CWA
section 303(d) list by chlordane, DDT, dieldrin, dioxin compounds, furan compounds, invasive
species mercury, PCBs and selenium.

Suisun Creek is identified as impaired on the CWA section 303(d) list by low dissolved oxygen
and temperature.

Suisun Creek drains into Suisun Marsh and Suisun Bay. Suisun Marsh is identified as impaired on
the CWA section 303(d) list by mercury, nutrients, organic enrichment/low dissolved oxygen and
salinity/TDS/chlorides. Suisun Bay is identified as impaired on the CWA section 303(d) list by
chlordane, DDT, diazinon, dieldrin, dioxin compounds, furan compounds, invasive species,
mercury, nickel, PCBs, PBDEs and selenium.
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The California Environmental Quality Act (CEQA) requires all discretionary projects approved by
public agencies to be in full compliance with CEQA and requires a lead agency (in this case, the
District) to prepare an appropriate environmental document for such projects. The District
prepared and certified the Stream Maintenance Program Initial Study/Negative Declaration
(IS/IND) on February 9, 2012, State Clearinghouse No. 2011122050. The IS/ND found no
significant impacts that are under the purview and jurisdiction of the Regional Water Board: 1)
aquatic species including habitat for special status species, 2) water quality, and 3) hazardous
materials. The IS/ND also found that the mitigation measures would mitigate any remaining
impacts to less than significant levels. The mitigation measures specified in the SMP Manual
include a combination of compensatory mitigation and watershed-level project funding to mitigate
for any temporary disturbance or loss of aquatic habitat and specific BMPs to mitigate for the
remaining maintenance activity-related impacts.

The Regional Water Board, as a responsible agency under CEQA, has considered the IS/ND. The
Regional Water Board finds that the proposed activities will not result in significant environmental
effects. To the extent any activities potentially have less-than-significant effects on water quality,
the Regional Water Board finds that further mitigation measures specified in the SMP Manual and
additional monitoring required by the Regional Water Board in this WDR/WQC will avoid or
substantially lessen the effects on water quality, as discussed in the negative declaration. In
adopting this WDR/WQC, the Regional Water Board has eliminated or substantially lessened the
less-than-significant effects on water quality, and therefore approves the project. Overall, the
Regional Water Board finds that the SMP will enhance and protect natural resources and the
environment.

The District’s maintenance activities are consistent with activities administered and permitted by
the Army Corps’ Nationwide Permit Program. Specifically, when the District needs to conduct
maintenance work below the ordinary high water mark (OHWM) of channels, such as with bank
stabilization or sediment removal projects, the District will seek coverage under Nationwide
Permits 3 (Maintenance), 13 (Bank Stabilization), 18 (Minor Discharges), 19 (Minor Dredging),
27 (Aquatic Habitat Restoration, Establishment, and Enhancement Activities), and 43 (Stormwater
Management Facilities).

Pursuant to 23 CCR sections 3857 and 3859, the Regional Water Board is issuing WDRs and
WQC for the activities proposed in the SMP Manual.

The Regional Water Board has notified the District and interested parties of its intent to issue
WDRs and WQC for the activities proposed in the SMP Manual.

The Regional Water Board, in a public meeting, heard and considered all comments pertaining to
this Order.



IT ISHEREBY ORDERED that, the Regional Water Board certifies that the Stream Maintenance
Program described herein shall comply with sections 301, 302, 303, 306, and 307 of the Clean Water Act,
and with applicable provisions of State law, provided that the District complies with the following terms
and conditions:

A. Discharge Prohibitions

1.

10.

11.
12.

The direct or indirect discharge of wastes, as defined in section 13050(d) of the Water Code
(CWC), within or outside of the active project site, to surface waters or surface water drainage
courses is prohibited, except as authorized in this Order.

The discharge shall not cause degradation of any water supply.

All vegetation management activities that could result in the runoff of pesticides, which are not
registered for aquatic use, into waters of the State are prohibited.

Vegetation management activities that could result in the destabilization of stream banks or
increase sediment input into waters of the State are prohibited.

Downed tree management activities that could result in the destabilization of stream banks or
increase sediment input into waters of the State are prohibited.

Excavated sediment shall remain within designated disposal areas at all times. The designated
disposal areas are: a) any offsite, authorized temporary or permanent location maintained in
compliance with federal and State regulations, b) any onsite, authorized temporary or permanent
location, provided material shall be isolated and contained to prevent impacts to waters of the
State and their beneficial uses, or ¢) a permitted landfill.

The discharge of sediment and runoff or decant water from excavated materials disposed of at any
temporary or permanent disposal site, to waters of the State, is prohibited.

The discharge of wastewater (effluent) into a channel, stream or groundwater resulting from the
handling and placement of removed sediment at a temporary stockpile site (if used) is prohibited.

Habitat protection and enhancement activities that could result in the destabilization of stream
banks or increase sediment input into waters of the State are prohibited.

Maintenance activities subject to these requirements shall not cause a condition of pollution or
nuisance as defined in CWC section 13050 (l) and (m), respectively.

Groundwater beneficial uses shall not be degraded as a result of the SMP.

No debris, soil, silt, sand, cement, concrete, or washings thereof, or other construction related
materials or wastes, oil or petroleum products or other organic or earthen material shall be allowed
to enter into or be placed where it may be washed by rainfall or runoff into waters of the State.
When operations are completed, any excess material shall be removed from the work area and any
areas adjacent to the work area where such material may be washed into waters of the State.

B. Discharge Specifications

1.

Appropriate soil erosion control measures shall be undertaken and maintained to prevent discharge
of sediment to surface waters or surface water drainage courses.

Excavated material shall be fully contained to prevent any transport by wind, surface runoff or
erosion into waters of the State. At no point within the containment area shall the elevation of
sediment exceed that of the containment levees.
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3. Inaccordance with CWC section 13260, the District shall file with the Regional Water Board a
report of any material change in the character, location, or quantity of this waste discharge that is
beyond the scope of this Order. Any proposed material change in the discharge requires approval
by the Regional Water Board after a hearing under CWC section 13263.

4. The District shall immediately, and in no case no later than within 24 hours of occurrence, notify
the Regional Water Board staff by telephone or e-mail whenever an adverse condition occurs as a
result of a discharge. An adverse condition includes, but is not limited to, a violation or threatened
violation of the conditions of this Order, spill of petroleum products or toxic chemicals, or damage
to control facilities that could affect compliance. A written notification of the adverse condition
shall be submitted to the Regional Water Board within five days of occurrence. The written
notification shall identify the adverse condition, describe the actions necessary to remedy the
condition, and specify a timetable, subject to approval by the Executive Officer, for the remedial
actions that follow any initial response to the adverse condition.

C. Receiving Water Limitations

1. SMP activities shall not cause the following conditions to exist in waters of the State at anyplace:

a. Waters shall not contain floating material, including solids, liquids, foams, and scum, in
concentrations that cause nuisance or adversely affect beneficial uses.

b. Waters shall not contain oils, greases, waxes, or other materials in concentrations that result in
a visible film or coating on the surface of the water or on objects in the water, that cause
nuisance, or that otherwise adversely affect beneficial uses.

c. Waters shall not contain biostimulatory substances in concentration that promote aquatic
growth to the extent that such growth cause nuisance or adversely affect beneficial uses.

d. Waters shall be maintained free of toxic substances in concentrations that are toxic to, or that
produce detrimental physiological responses in human, plant, animal, or aquatic life.

e. There shall be no alteration of temperature beyond present natural background levels.

f. Dissolved oxygen, with the following beneficial use designations, shall not be reduced below
the following minimums in the receiving water from the point of discharge:

o WARM 5.0 mg/l minimum
o COLD 7.0 mg/l minimum

2. SMP activities shall not cause the following limits to be exceeded in waters of the State at any
point:

a. Dissolved Oxygen:
5.0 (WARM) or 7.0 (COLD) mg/l minimum. When natural factors cause lesser concentrations,
then this discharge shall not cause further reduction in the concentration of dissolved oxygen.

b. Dissolved Sulfide:
All water shall be free from dissolved sulfide concentrations above natural background levels.

c. pH:
A variation of natural ambient pH by more than 0.5 pH units.

11



d. Toxicity:
All waters shall be maintained free of toxic substances in concentrations that are lethal to or
that produce other detrimental responses in aquatic organisms.

e. Un-ionized Ammonia:
0.025 mg/L as N, annual median; and 0.16 mg/L as N, maximum.

f. Salinity:
The project shall not increase total dissolved solids or salinity to adversely affect beneficial
uses.

g. Turbidity:
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial
uses. Increases from normal background light penetration or turbidity relatable to waste
discharge shall not be greater than 10 percent in areas where natural turbidity is greater than 50
NTU.

SMP activities shall not cause a violation of any particular water quality standard for receiving
waters adopted by the Regional Water Board or the State Water Board as required by the CWA
and regulations adopted there under. If more stringent applicable water quality standards are
promulgated or approved pursuant to CWA section 303, or amendments thereto, the Regional
Water Board will revise and modify this Order in accordance with such more stringent standards.

D. Provisions

Vegetation Management

1.

The District shall follow the vegetation removal and management guidelines described in the SMP
Manual.

Vegetation management and replanting shall be conducted using a strategy which maximizes the
functions of the vegetation to shade the active channel, stabilize channel banks, and provide in
stream habitat.

Downed Tree Management

3.
4.

The District shall follow the downed tree management guidelines described in the SMP Manual.

Downed tree management shall be conducted using a strategy which maximizes the functions of
the vegetation to stabilize active channel banks and provide in stream habitat.

Downed tree management activities shall not adversely impact the riparian zone or habitat. Overall
impacts of downed tree management activities shall improve beneficial uses.

Erosion Protection/Bank Stabilization

6.

The District shall use the bank stabilization methods described in the SMP Manual. Any minor
changes to the bank repair methods that still meet the overall criteria and function of the methods
described in this WDR/WQC and the SMP shall be proposed in the Annual Workplans and
approved in writing by the Regional Water Board Executive Officer.

The use of soil bioengineering systems as presented in the Natural Resource Conservation Service
(NRCS) and Army Corps manuals shall be used as the first and primary strategy for streambank
stabilization projects. Rock and riprap installation shall be limited to only those areas experiencing
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shear stresses that exceed the performance of vegetation based soil bioengineering systems as
designated in NRCS and Army Corps shear stress tables™.

Sediment and Debris Removal

8. The District shall follow the sediment and debris removal guidelines described in the SMP
Manual.

9. Targeted and localized sediment removal in engineered channels shall occur in limited areas that
do not exceed 500 linear feet of channel length.

10. The District shall implement the Sediment Sampling and Analysis Guidelines in the SMP Manual.

11. The District may temporarily stockpile excavated sediment prior to disposal or reuse, provided
that appropriate State and federal regulations are met and BMPs are implemented to protect water
quality and beneficial uses. The excavated sediment may be stockpiled onsite within engineered
containment areas so that it can be loaded into trucks for offsite disposal within three working
days. The excavated sediment may also be temporarily stockpiled at an offsite location so that
runoff, sediment, or decant water from the excavated materials shall not contact waters of the
State.

12. Sediment removed as part of maintenance activities shall be properly characterized through
laboratory analytical testing, as described in the approved Sediment Sampling and Analysis
Guidelines (Appendix D of the SMP Manual), and shall be hauled offsite to suitable upland
disposal sites, including the Edgerly Island Disposal Site and the Napa Sanitation District’s Imola
Site. Sediment and debris may also be taken to the nearest landfill for disposal. Vegetative debris
generated by maintenance activities are either chipped and left onsite or taken to a local compost
or mulch facility. Proposed disposal locations shall be submitted by the District annually in the
Annual Workplans for approval by the Executive Officer.

13. The District will test sediment targeted for removal to determine the suitability for disposal or
reuse based on sediment chemistry. Sampling frequency shall follow the Guidelines for
Implementing the Inland Testing Manual in the San Francisco Bay Region (DMMO, September
2001). As specified in Appendix D of the SMP Manual, the Sediment Sampling and Analysis
Guidelines, sediment samples will be collected and analyzed according to the Beneficial Reuse of
Dredged Materials: Sediment Screening and Testing Guidelines (RWQCB 2000), as appropriate
for the proposed disposal or reuse site. Sediment testing results will be submitted to the Regional
Water Board for review and approval. Sediment disposal and reuse sites are identified when the
need for sediment removal activities occurs, which may not be necessary every year. In general,
sediment disposal sites can be characterized into five categories based on potential reuse or
disposal opportunities. These categories include (1) onsite reuse, (2) other wetland, channel, or
floodplain restoration reuse, (3) upland agricultural or commercial reuse (dry), (4) landfill
disposal, and (5) hazardous waste disposal. The goal is to select disposal options that most
beneficially reuse the sediment with the least environmental effects. If hazardous levels of
contaminants are present, the material shall be taken to a permitted hazardous waste facility.

1Fischenich, J.C. (2001) Stability Thresholds for Stream Restoration Materials, EMRRP Technical Notes Collection (ERDC TNEMRRP-SR-
29), U.S. Army Engineer Research and Development Center, U.S. Army Corps of Engineers, Vicksburg, MS.

Bentrup, Gary, J. Chris Hoag (1998) The Practical Streambank Bioengineering Guide, User’s Guide for Natural Streambank Stabilization
Techniques in the Arid and Semi-Arid Great basin and Intermountain West, USDA NRCS, Wash. D.C.
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14. The District shall have equipment and supplies onsite (or readily available nearby) that could be
deployed quickly to provide additional filtration if turbidity is observed.

15. All staging shall occur on adjacent access roads or previously-disturbed areas. Soil and riprap shall
be staged in areas that have been previously-disturbed (e.g., service road, turnouts). If repair
activities affect the active channel, the work area shall be effectively isolated from flowing stream
segments using silt fences, wattles, or cofferdams, and restored to pre-project conditions after
maintenance is complete.

16. The discharge of any hazardous, designated or non-hazardous waste as defined in Title 27
California Code of Regulations, Division 2, Subdivision 1, Chapter 2 shall be conducted in
accordance with applicable State and federal regulations.

17. The District shall clean up, remove and relocate any wastes that are discharged in violation of this
Order.

18. The District shall demonstrate compliance with all permitting and CEQA review requirements for
offsite sediment disposal sites proposed for the SMP and for any alternative offsite sediment
disposal sites. If requested by the Executive Officer, a delineation of existing jurisdictional waters
of the State and United States at any temporary or permanent sediment disposal site, verified
according to the Army Corps delineation standards, shall be conducted prior to the preparation for
disposal and submitted for the Executive Officer’s acceptance prior to the disposal of sediment.

Other Minor Maintenance Activities

19. The District shall follow the other minor maintenance activities guidelines described in the SMP
Manual.

20. Other stream maintenance activities shall not result in direct or cumulative significant impacts to
water quality or beneficial uses of waters of the State.

21. Maintenance activities that may result in modifications to stream cross-sections and or profiles
shall be implemented to achieve sustainable and appropriate channel geometries.

Habitat Protection and Enhancement

22. The District shall follow the habitat protection and enhancement guidelines described in the SMP
Manual.

23. Habitat protection and enhancement activities shall not result in direct or cumulative significant
adverse impacts to water quality or beneficial uses of waters of the State.

24. Habitat protection and enhancement activities shall be conducted using a strategy which
maximizes the functions of the vegetation to shade the active channel, stabilize active channel
banks, and provide in-stream habitat.

25. Habitat protection and enhancement activities shall not adversely impact the riparian zone, shade,
canopy coverage, or habitat. Overall impacts of vegetation management activities shall improve
beneficial uses.

Quantitative Assessments

26. The District shall develop a Workplan and an implementation schedule for developing channel
capacity objectives and estimates of flood stage-discharge relationships. The development of this
information will guide the selection of annual maintenance locations needed for flood protection
as reported in the Annual Workplans. Channel dimension objectives that facilitate stream
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equilibrium conditions, address excessive erosion and deposition problems, and promote
sustainable habitat conditions, shall be developed and used to guide channel grading and
enhancements activities. The Workplan and its associated supporting documentation shall be
submitted to the Regional Water Board by May 31, 2014, for approval by the Executive Officer.
Specifically:

a. The District shall develop roughness objectives for all major channels contained in the SMP
Manual and determine the tolerance for loss of freeboard in engineered flood control channels.

b. The District shall provide preliminary estimates of stage—discharge relationships for channel
reaches most likely subject to maintenance (including those areas and channels identified in
the inventories for targeted and localized sediment and vegetation removal projects). These
estimates should be based on field measurements. For those channels lacking sufficient high
flow data, the District shall implement a program for developing stage-discharge relationships
for larger magnitude flows.

c. The District shall develop estimates of channel dimensions for best establishing quasi-
equilibrium conditions to avoid future excessive erosion of or deposition within an active
channel. These dimensions can be established using a combination of information from
regional stream restoration curves, reference reach data, computation of effective discharges,
shear stresses and other assessments. These estimations of active channel dimensions should
guide the management approaches contained in the maintenance plans and be used in
implementing the maintenance activities in order to achieve more sustainable channel shapes
and floodplains.

Best Management Practices

27. The District shall implement the BMPs contained within the SMP Manual and the IS/ND (or
alternative BMPs of comparable effectiveness) to prevent pollutants from draining, being washed,
or otherwise discharging into waters of the State during SMP activities.

28. The District shall follow the procedures and protocols in the Fishnet 4C Manual when removing
large woody debris for maintenance purposes®. Large woody debris shall not be removed or be
managed in a channel if it potentially functions as habitat for salmonids or other threatened and
endangered species. If the large woody debris poses a credible risk of blocking a culvert, bridge,
or otherwise obstructing flow, or causing structural damage, or destabilizing a channel, it may be
relocated, repositioned or cabled to a stream bank in a manner to protect existing habitat. For
channels designated by the SMP to not have potential salmonid or other threatened and
endangered species habitat, large woody debris can be immediately removed or relocated to a
more suitable location if the large woody debris is posing a significant and imminent threat of
structural damage.

29. The District shall divert any flow at the site around the active maintenance areas in a non-erosive
manner.

30. The District shall operate pumps/generators in locations where spills will not result in direct
discharge to streams or other waters of the United States.

31. The District shall halt work activities if fish, amphibians or other aquatic organisms are exhibiting
stress or dead within 1,000 feet of work activity or discharge. The District shall immediately

’Fishnet 4C, MFG, Inc., Prunuske Chatham, Inc., Pacific Watershed Associates ( 2004) Guidelines For Protecting Aquatic Habitat and
Salmon Fisheries for County Road Maintenance, prepared for Fishnet 4C Counties, California Department of Fish and Game, National
Marine Fisheries Service, California Resources Agency.
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assign a qualified biologist to investigate the cause of the problem, to define an acceptable
corrective action plan, and to determine if the cause is related to SMP activities. The District shall
immediately report all incidents involving dead or stressed aquatic organisms, as well as
prescribed action plans, to Regional Water Board and California Department of Fish and Game
(CDFQ) staff.

Mitigation
32. The District shall implement the Mitigation Monitoring and Reporting Program included in the

SMP Manual for all less-than significant effects on water quality that may result from activities
under the SMP.

33. The District shall mitigate for both permanent and temporary impacts from its stream maintenance
activities by implementing in-kind onsite mitigation, and shall only implement in-kind offsite
mitigation if there is no opportunity to mitigate onsite.

34. The District shall mitigate for the temporal loss of beneficial uses by funding offsite watershed-
level projects that would address watershed-level issues such as erosion to reduce the overall need
to conduct stream maintenance activities.

35. Watershed mitigation projects may include such activities as headwater-area erosion control,
revegetation of riparian corridors, invasive plant removal, or other stream restoration practices.
Watershed-based mitigation shall provide restorative and mitigating watershed solutions by
partnering with local private property owners, municipalities, restoration organizations, creek
groups, schools, and resource conservation districts. Post-construction stormwater treatment/LID
projects that are not required by the State Water Board’s Phase II Municipal Stormwater Permit
and provide improvements to water quality may be considered as watershed mitigation projects.

36. The District shall submit proposed mitigation sites to the Executive Officer for approval as part of
the Annual Workplans. In the event that a proposed mitigation activity is denied or a site is
rescinded for any reason, an alternative mitigation proposal that provides comparable levels of
mitigation shall be submitted to the Executive Officer for concurrence no later than 90 days
following denial or rescission. The District shall implement those alternative mitigation proposals
that the Executive Officer has approved.

37. The District shall mitigate for impacts to water quality and beneficial uses from its vegetation
management activities. Mitigation shall include revegetation with native vegetation, and other
methods.

Monitoring and Reporting

38. The District shall monitor all active project sites according to the Monitoring and Reporting
Program attached to this Order. All self-monitoring reports shall be submitted annually to the
Regional Water Board as part of the Annual Reports.

39. The District shall submit the Annual Workplans that include information on the projects that will
be conducted in the upcoming year. The District shall include in the Annual Workplans a list of
proposed projects that would impact channels identified as potential habitat for threatened or
endangered species, or providing habitat for different lifecycles for salmonids (i.e., migration,
spawning, rearing, or refugia).

40. The District shall submit Annual Reports according to the process established in Chapter 10 of the
SMP Manual.

16



41.

42.

43.

44,

The Annual Workplans shall be submitted by June 1 of each year. The Executive Officer will
approve the Annual Workplans for that year’s projects and provide a notice to proceed, or indicate
needed modifications to the Annual Workplans, within 30 days of receiving it.

The Annual Reports shall be submitted by January 31 of the following year. The District is
required to use the standard California Wetlands Form to provide all SMP information describing
impacts and restoration measures. An electronic copy of the form can be downloaded at:
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. The completed form shall be
submitted electronically to habitatdata@waterboards.ca.gov or shall be submitted as a hard copy
to both (1) the Regional Water Board (see the address on the letterhead), to the attention of
California Wetlands Portal and (2) the San Francisco Estuary Institute, 4911 Central Avenue,
Richmond, CA 94804, to the attention of Mike May;

The District shall submit the inventories noted below. The purpose of the inventories is to guide
assessments and determine specific causes of maintenance problems and to develop priority
maintenance prevention projects. Each inventory and its associated support documentation shall be
submitted to and approved by the Executive Officer.

a. An inventory of engineered channels shall be submitted with the 2014 Annual Workplans. The
inventory shall include a list of all areas and channels identified as engineered channels and all
channels that are subject to routine maintenance activities including the specific location of the
areas and channels identified.

b. Inventories for the following types of projects shall be submitted with the Annual Workplans
when these types of projects are included in the Annual Workplans:

i.  Aninventory of targeted sediment and vegetation removal areas.

ii.  Aninventory of localized sediment and vegetation removal areas where activities occur on
an on-going basis. Localized projects that are newly-discovered and not listed in the
inventory shall be included in the Annual Workplans for that year.

c. The following inventories shall be submitted with the 2014 Annual Workplan:

i.  Aninventory of the stream reaches with hydraulic constrictions (e.g., under-sized culverts,
bridge abutments, railroad trestles, utility crossings, and other natural or human caused
obstructions) potentially causing backwater conditions, increased water surface elevations,
bank instabilities, or fish passage barriers.

ii.  Aninventory of stream reaches that are a priority for maintenance based on chronic
problems, such as sediment accumulation, flooding, or excessive erosion. The inventory
should include an assessment of the causes of the chronic problems and a corrective action
plan.

iii.  Aninventory of those reaches that potentially function as migration, spawning, or high
flow refugia habitat for salmonids.

iv.  Aninventory of stream reaches that flow through alluvial fan landscapes.

The following activities are exempt from annual notification requirements and may occur any time
at the discretion of the District and consistent with the SMP: maintenance of existing access roads
located along the top-of-bank where there will be no impact on waters of the State; maintenance of
drainage ditches along existing service roads where all work is above the level of top-of-bank of
the adjacent stream, and there will be no impact to waters of the State; removal of debris (e.g.,
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45.

46.

47.

48.

49,

50.

51.

Fees

52.

trash, shopping carts) accumulations using hand labor and not involving the removal of vegetation
or large woody debris; and beaver management activities that would not disturb the beavers’
habitat.

Maintenance activities on any channels identified as modified or natural in the SMP Manual shall
require project-specific notification to the Regional Water Board.

Project specific notification on all channels shall include photo documentation of existing
conditions, a description of the project, and an assessment of the need for the proposed
maintenance activities. The District shall also provide post-maintenance photo documentation. The
District shall report if any of the proposed projects could impact any channels identified as
functioning as potential habitat for threatened or endangered species, or providing habitat for
different life cycles for salmonids (i.e., migration, spawning, rearing, or refugia).

For maintenance work in engineered channels and District maintenance easements, Regional
Water Board staff will review and comment on the project-specific notification information within
30 days of receiving the notification. If Regional Water Board staff has not contacted the District
within this 30-day time period, then the District can proceed with the maintenance work as
documented in the project specific notification.

For maintenance work outside District easements in natural channels, the project-specific
notification information will be reviewed by Regional Water Board staff within 30 days. Any
ground disturbing activities will require approval of the Executive Officer before work is initiated.
If Regional Water Board staff has not contacted the District within a 30-day time period, then the
District can proceed with non-ground disturbing maintenance work as documented in the project
specific notification.

Before June 15 of each year, the District shall organize a meeting and field tour with the Regional
Water Board along with other regulatory agencies, to discuss the projects scheduled for the
upcoming maintenance season.

After each maintenance season, the District and Regional Water Board staff shall meet to discuss
the performance of the SMP, review lessons learned from the completed construction season, and
determine the need to implement improved stream maintenance techniques and BMPs. The
District shall implement all stream maintenance techniques and BMPs deemed necessary by the
Executive Officer in connection with such review.

After five years of SMP implementation, the District and Regional Water Board, along with other
regulatory agencies, shall review the SMP to evaluate its overall effectiveness, and the Regional
Water Board shall consider issuing WDRs for an additional five years to allow continuation of
SMP implementation. The review shall include an assessment of maintenance activities conducted
to date, BMPs, adequacy of the SMP mitigation program, data management, adaptive updates and
revisions of the SMP Manual, and overall program coordination and communication between the
District and the regulatory agencies. The SMP Manual, and the WDRs and WQC may be revised
or updated based on this review.

The fee amount for the WDRs and WQC shall be in accordance with the current fee schedule, per
23 CCR section 2200(a)(1), based on the discharge’s Threat to Water Quality and Complexity
rating of the Discharge to Land or Surface Waters, plus applicable surcharge(s). The Threat and
Complexity rating shall be rated as 3B, and shall remain at this level throughout the period of this
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Order. After the initial year, this portion of the fee shall be billed annually to the District. The fee
payment shall indicate the Order number, WDID number, and the applicable season.

Records Provisions

53. The District shall maintain a data management system to monitor stream maintenance activities,

natural resources in the SMP area, permitting requirements and mitigation efforts.

54. The Executive Officer may request that data be provided to the Regional Water Board at times

outside of the reporting requirements specified in this Order.

55. The District shall retain records of all monitoring information, including all calibration and

maintenance records, copies of all reports required by this Order, and records of all data used to
complete the application for this Order, for a period of at least five years from the date of the
sample, measurement, report or application. This period may be extended by request of the
Executive Officer at any time.

56. The District shall submit electronic versions of any submitted reports or documents.

General Provisions

57. All Provisions in this Order apply to all channels and activities identified in the SMP Manual.

58. The following activities are not included in the SMP Manual and therefore not covered in this

59.

60.

61.

62.

63.

Order: capital improvement projects, projects that would alter the designed flood conveyance
capacity of a channel, large sediment removal or dredging projects (greater than 500 feet in
length), maintenance of restoration projects outside of flood control channels for which
maintenance and monitoring is performed under project-specific permits, maintenance of the
Army Corps Napa River/Napa Creek Flood Protection Project, and emergency activities and
procedures. A situation is considered an “emergency” if it is a sudden, unexpected occurrence
involving a clear and imminent danger that demands immediate action to prevent or mitigate loss
of or damage to life, health, property, or essential public services. Emergency includes such
occurrences as fire, flood, earthquake or other soil or geologic movements, as well as such
occurrences as riot, accident or sabotage (California Public Resources Code section 21060.3).

The District shall comply with all the Prohibitions, Discharge Specifications, Receiving Water
Limitations, and Provisions of this Order immediately upon adoption of the Order or as provided
in the Order.

The District shall comply with all necessary approvals or permits for the SMP and its mitigation
projects from applicable government agencies, including, but not limited to, the Regional Water
Board, CDFG, the Army Corps, U.S. Fish and Wildlife Services (FWS), National Marine
Fisheries Services, and local agencies. The District shall submit copies of such approvals or
permits to the Executive Officer prior to SMP implementation.

This certification does not allow for the take, or incidental take, of any special status species. The
District shall use the appropriate protocols, as approved by CDFG and FWS, to ensure that
maintenance activities do not impact the Beneficial Use of the Preservation of Rare and
Endangered Species.

The District shall implement the SMP in accordance with the conditions described in the SMP
Manual and the findings herein and shall comply with all applicable water quality standards.

SMP activities occurring within the channel shall only occur from June 15 to October 31 or the
first significant rainfall after October 15, whichever occurs first (significant rainfall is defined as
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64.

65.

66.

67.

68.

69.

70.

71.

72.

0.5 inch of rain in a 24-hour period). No new in-stream sediment removal or bank stabilization
work shall start after October 15 of any year, but work already underway shall have until October
31 to be completed. Disturbed soil related to SMP activities shall be stabilized and winterized.
Required planting shall be performed no later than the fall/winter planting season in the year
following project installation.

If, at any time, an unauthorized discharge to surface water (including wetlands, rivers or streams)
occurs, or any water quality problem arises, the associated SMP activities shall cease immediately
until corrective actions have been implemented, including ensuring that adequate BMPs are
implemented to eliminate the discharge and clean up and remediate any recoverable pollutants.
The Regional Water Board shall be notified promptly and in no case more than 24 hours after the
unauthorized discharge or water quality problem arises.

All mitigation activities shall be completed as described in the Mitigation Monitoring and
Reporting Program and the SMP.

Issuance of WDRs and WQC is subject to modification or revocation upon administrative or
judicial review, including review and amendment pursuant to CWC section 13330 and 23 CCR
section 3867.

The Regional Water Board may add to or modify conditions of this Order, as appropriate, to
implement any new or revised total maximum daily load requirements.

The Regional Water Board may add to or modify the conditions of this Order, as appropriate, to
implement any new or revised water quality standards and implementation plans adopted or
approved pursuant to the CWC or CWA section 303.

The District shall maintain a copy of this Order and all relevant plans and BMPs at SMP work
sites, so as to be available at all times to site operating personnel.

The District shall correct any and all problems that arise from an SMP activity, including a failure
to meet the conditions of this Order that results in an unauthorized release of pollutants, including
sediment.

The District shall permit Regional Water Board staff or its authorized representative, upon
presentation of credentials:

a. Entry on to the premises on which maintenance activities are planned or underway, wastes are
located, or in which records are kept.

b. Access to copy any records required to be kept under the terms and conditions of this Order.

c. Access to inspect any treatment equipment, monitoring equipment or monitoring method
required by this Order.

d. Access to sample any discharge or surface water covered by this Order.

In the event of any violation or threatened violation of the conditions of this Order, the violation or
threatened violation shall be subject to any remedies, penalties, process or sanctions as provided
for under applicable State or federal law. The District shall implement all mitigation measures
identified in the SMP Manual rela