SWANSON HYDROLOGY + GEOMORPHOLOGY

Executive Summary

Syar Industries, Inc. (Syar) proposes to integrate a River Enhancement Program (REP) into an
instream gravel mining use permit application for the Russian River in the Alexander Valley
between Gill Creek and the Jimtown Bridge. The purpose of the REP is to enhance river habitat
and ecological conditions that have been degraded by past land use practices and land
reclamation activities which have compromised some of the dynamic geomorphic processes
associated with riparian and aquatic habitat creation and sustenance. Another key aspect of the
REP is to merge river enhancement projects with instream mining activities that can help control
of lateral erosion and maintain channel flood capacity, which are key objectives of the Sonoma
County Aggregate Resources Management Plan (ARM Plan). The REP has been created through
an Interagency Group® effort which identified beneficial projects that could be carried out on

Syar’s property in coordination with instream mining.

The REP consists of six specific habitat enhancement projects that would be implemented by
Syar and programmatic enhancements that would be completed with participation by Syar and
other river stakeholders. The six specific habitat enhancement projects would create two types of
habitat (oxbows and alcoves) along the river corridor (Figures ES-1a through ES-1c provide an
overview of the project area and locations of these projects). The “oxbows” are backwater swales
situated along the margins of the active river channel and are designed to promote floodplain
connectivity and recruitment of native riparian vegetation. The proposed “alcoves” mimic natural
landforms that are created by erosion against a resistant bank at the downstream end of gravel
bars. The alcoves are important habitat features for salmonids as they provide: (1) velocity refuge
during moderate to high river flows in winter, (2) cool water thermal refuge during the summer
season, and (3) where situated near the mouths of tributary streams, holding areas for adult fish
migrating to access tributary spawning areas. A constructed/ enhanced alcove is proposed at the
mouth of each of the three eastern tributaries that feed into the project reach (i.e., Gill, Miller and

Rancheria Creeks).

! The interagency review group includes representatives from Sonoma County PRMD, NOAA Fisheries, U.S. Army
Corps of Engineers, North Coast Regional Water Quality Control Board and the California Department of Fish and
Game.
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1.0 INTRODUCTION

Syar Industries, Inc. (Syar) proposes to integrate a River Enhancement Program (REP) into an
instream gravel mining use permit application for the Russian River in the Alexander Valley
between Gill Creek and the Jimtown Bridge (Figure 1). The REP is a set of projects to be carried
out by river stakeholders, including Syar, to improve riparian and aquatic habitats through the
project reach. The REP was developed by Syar in coordination with an Interagency Group® to
integrate the river management goals of multiple agencies with instream mining. The river
management objectives, as specified by the Sonoma County Aggregate Resource Management
Plan (ARM Plan), include reducing erosion, maintaining flood capacity, and expanding the area
and quality of aquatic, riparian and wetland habitats. The Interagency Group has participated in
the development of REP projects in order to address permitting issues and goals of regulatory

agencies.

It is proposed that the REP and the Syar -Alexander Valley instream mining application be
combined under one project description for CEQA environmental review and be incorporated
under one set of resource agency permits. The construction activities, equipment, access and
locations proposed for REP projects are similar to the instream mining plan. REP projects would
involve grading, revegetation, invasive species control, placement of large woody debris (LWD),
and bioengineered bank protection. These projects would have restricted windows for
construction, and incorporate water quality and habitat protection measures that are similar to the

proposed instream mining plan.

The proposed 15-year use permit for instream mining and the REP would be carried out in the
framework of an Adaptive Management Program (AMP) whereby the location and specific
activities would be developed annually in order to address the dynamic nature of year-to-year
river conditions and to have the flexibility to meet current river management needs. The annual

mining plan and REP project implementation would be developed between Syar, the Sonoma

! The interagency review group includes representatives from Sonoma County PRMD, NOAA Fisheries, U.S. Army
Corps of Engineers, North Coast Regional Water Quality Control Board and the California Department of Fish and
Game.
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County Permit Resource Management Department (PRMD), and the Interagency Group, and

would consider the river management priorities of stakeholders along the project reach.

Syar has proposed six specific habitat enhancement projects (See Section 2 for detailed
descriptions) to be carried out when mining occurs in the vicinity of these project locations. Syar
proposes to implement these specific projects over a six year period within the 15-year use
permit term. Other qualifying REP projects have been identified and developed conceptually as
part of the REP development process (See Section 2 for descriptions of programmatic
enhancement projects).

Specific annual mining and enhancement projects would be developed under the proposed AMP
(See Section 3 for details of the AMP). Project location(s) and types would be considered
annually to help meet specific priorities. For example, where bar skimming may help reduce the
severity of streambank erosion in a specific location, Syar could contribute towards a streambank
enhancement and protection project at the same location; this type of action would meet the
ARM goals of producing commercial aggregate and accomplishing river management objectives
of erosion control, and protection and enhancement of riparian habitats.

In order to retain economic viability of the project, Syar’s participation in REP projects would be
based upon the formulation of projected annual aggregate production and REP project cost
valuation. Syar’s participation could range from full implementation of specific projects to
participation in a portion of a project, which may include contributing materials, construction
services, and/or fee contribution. Syar would develop an annual REP project proposal based
upon consultation and input from Sonoma County PRMD and the Interagency Group. Syar’s
annual REP project obligation would be approved on an annual basis through interagency

coordination and as part of the annual mining plan review process.

Syar submitted applications in 2006 for a use permit with Sonoma County PRMD and a Clean
Water Act 404 permit from the U.S. Army Corps of Engineers (USACE) for multi-year instream
mining on 8 bars. The proposed mining plan was designed through consultation with NOAA

Russian River- Alexander Valley Enhancement Plan 2
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Fisheries using NOAA'’s instream mining guidelines (NOAA Fisheries 2005) and a geomorphic
study prepared in 2005 by Swanson Hydrology + Geomorphology (SH+G 2005). The NOAA
Fisheries guidelines provided the template for the mining grading plans while the SH+G
geomorphology study addressed site-specific geomorphic issues as required for meeting mining
standards specified by the Sonoma County ARM Plan.

1.1 CONTEXT FOR INSTREAM MINING AND RIVER MANAGEMENT
This section describes the context for river management in the project reach and the rationale
used to develop instream mining and conceptual REP projects.

1.11 Background and History

Geomorphic studies have revealed a significant narrowing of the historic Russian River channel
in Alexander Valley as a result of channelization and land reclamation since the mid-1800s. This
narrowing occurred as a result of the expansion of agricultural lands on the valley floor and at
different times has been accomplished through clearing, filling and leveling riparian forests,
instream mining, levee construction, channelization and placement of armored banks. These
activities reflected an early river management strategies focused on expanding and protecting
agricultural land in the floodplain and maintaining bridge crossings by controlling overbank
flooding and lateral erosion. Bridges, levees and erosion control structures were purposefully
installed to confine and control the lateral movement of the river channel and to some extent,
instream gravel mining from the 1940s through the mid-1980s helped to maintain an artificially
deep and narrow channel. Riprap and other streambank protection measures were installed over

time in many areas to control erosion.

The long-term effect of the channelization from the late 1800s to mid 1980s on river habitat area,
complexity and values has been significant. By 1898, photographic evidence shows that nearly
the entire valley floor had been converted to agriculture from a prehistoric condition dominated
by riparian and wetland features. The reclamation efforts directly converted river habitats to
agricultural fields, but also fundamentally affected the physical geomorphic processes of erosion,

sediment transport and sediment deposition that created and supported the landforms upon which

Russian River- Alexander Valley Enhancement Plan 3
Draft



SWANSON HYDROLOGY + GEOMORPHOLOGY

aquatic and riparian habitats formed. In general, narrowing the river corridor increased hydraulic
and erosive force, simplified aquatic habitats and removed large areas of the valley floor from
flooding and regeneration of riparian forest and wetlands. It is probable that these changes and
changes in the watershed reduced the availability and recruitment of LWD, an important
biological and physical component of aquatic habitat.

Historic maps and other information suggest that the channel had incised on the order of 4-8 feet
prior to the 1980s in response to the narrowing of the river channel and floodway corridor and
greater concentration of erosional force. Channel incision lowered the river bed relative to the
valley floor and created high, erodible banks and elevated terraces with reduced soil moisture.
Regeneration of riparian forest was concurrently reduced with the loss of frequent overbank
flooding, fine sediment deposition, lateral channel movement and suitable surfaces for riparian
vegetation recruitment. In addition, the noxious weed Arundo donax, which is invades

established riparian forest areas, has further degraded native riparian habitats.

The rate of instream mining in the Alexander Valley was greatest between the 1950s and the late
1980s, which had the effect of maintaining an artificially narrow channel. Mining areas and rates
were significantly reduced in the mid 1990s as a result of the implementation of the 1994 ARM
Plan and concerns amid uncertainty about the impacts of instream mining. Contributing factors
to this view were a lack of detailed data needed to determine if mining rates were exceeding
sediment replenishment rates and an understanding of geomorphic trends. These factors resulted
in policies that reduced the extent and volume of mining at that time.

The assumption that the river is being over-mined today has been reversed as detailed data
collection over the past 14 years (1994-2007) has allowed for a distinction between the legacy
impacts of historic river reclamation (i.e. effects of late 1800s to 1980s land use changes) and
more recent modern instream mining. Monitoring studies conducted by Sonoma County PRMD
since mid 1990s show that the river profile grade has remained relatively stable since the initial
incision that likely occurred between the late 1940s and late 1970s. Recent analysis conducted

by SH+G has shown that since 1994, aggradation or filling of the channel with coarse sediments
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in the Syar Reach has been on the order of 3.0 million cubic yards (cy) with a relatively modest
extraction rate of 1.0 million cy between 1994 and 1997. Since 1994, gravel bars in the project
reach have increased in height from 4 to over 14 feet. Increases in lateral erosion have been
documented in some areas with concurrent increases in channel width and sinuosity. In some

reaches channel flood capacity has been measurably reduced by bar aggradation.

The recent data suggest that the river has a sufficient supply of coarse sediment to retain pools
and riffles and to replenish bars after managed bar skimming activities. The recent trends suggest
a natural tendency still favoring the wider and shallower pre-historic and pre-reclamation
channel, which if left unchecked, could present greater risk of erosion, channel avulsion (i.e.
abrupt channel expansion and relocation) and flooding on the valley floor to areas under
agricultural use. Erosion also threatens some areas of the few remaining mature riparian

vegetation stands on high terraces.

1.1.2 Modern Mining Practices (Managed Bar Skimming)

The instream mining plans are carefully designed to meet specific aquatic and riparian habitat
protection objectives developed by NOAA fisheries, PRMD and CDFG. These methods have
been successfully used, monitored and tested in the Middle Reach during successive bar
skimming conducted in 2002 and 2007. The mining extraction areas are designed to retain
natural channel geometry and pattern and protect the important hydraulic forces that sustain
habitat structure and substrate in the low flow channel riffles, pools and runs. The mining plans
leave an existing ground buffer at the head of each bar and along the outside edge in order to
maintain confinement and depth for moderate flows to scour and transport coarse sediment
(bedload); this ensures that natural geomorphic processes supporting channel stability and
aquatic habitats are preserved and that the continuity of bedload transport through the river
system is not disrupted. Only in larger floods when coarse sediment and bedload supply and

transport rates are high is the mined area replenished.

Bar skimming can help control lateral erosion by reducing hydraulic pressure on erodible

streambanks in small and moderate floods by reducing the obstructive area of the bar and
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tendency of the river to increase its width and degree of meandering. An assessment of bank
erosion conducted by SH+G in 2007 and 2008 along historically channelized segments of the
Alexander Valley and Middle Reach indicates that erosive pressure on streambanks increases
when bars reach heights over 10 feet above mean summer water. Bars higher than 10 feet no
longer behave as low “alternate bars”, or those frequently eroded or scoured by overtopping
flows; rather they become higher “point bars” that are more characteristic of meandering rivers.
Point bars grow laterally and vertically with a higher degree of lateral erosion, greater width and
channel movement. A meandering river results in a higher angle of attack on streambanks, and as
the channel is often aligned orthogonally to the path of large floods and bedload transport, it may
be more susceptible to filling and avulsion than a less sinuous channel; the Russian River as seen
on historic maps and aerials had a wide sinuously — braided pattern in the Alexander Valley,
suggesting episodic overloading with bedload during large floods and occasional abrupt channel
avulsion. Alternate bar channels are more compatible with maintaining a narrower river corridor
with less lateral bank erosion and a channel planform more in line with down valley bedload
movement in large floods. As a result it is more efficient in bedload transport and less
susceptible to avulsion, however where historic channelization has narrowed the channel
sediment must be removed to maintain the low alternate bar relief and channel pattern. By
reducing meandering, bar skimming reduces threats to agricultural lands and potential loss of

mature riparian forest on high terraces.

While a less sinuous river pattern has advantages for protecting land use on valley floor, there
are important and significant ecological differences between a wide meandering stream and a
narrow, less sinuous channel. A meandering stream tends to create a wider area for erosion and
sediment deposition allowing for development of larger tracts of riparian woodland, which are
often recruited and incorporated as LWD in aquatic habitats as the river channel meanders and
erodes abandoned terraces. Point bar evolution and meandering often creates a diverse riparian
forest structure with multiple heights, species and age classes. In terms of aquatic habitat,
meandering channels are usually more diverse by nature as flow paths support divergent angles
of attack on streambanks creating channel boundary irregularities with complex localized
hydraulic effects that result in deep pools, eddies and helical flows through bends.

Russian River- Alexander Valley Enhancement Plan 6
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A narrower alternate bar channel with less meandering tends to be less diverse, simpler in its
geometry and form, and more static in terms of lateral movement. However, diverse hydraulics
and habitats can form in an alternate bar channel with adequate floodway width, which allows
for both areas of concentrated scour and slackwater and a degree of meandering; this is
evidenced by generally good habitat conditions in the narrow reaches of the Russian River.
However, there is less interaction with the floodplain riparian forest and less LWD in aquatic

habitats unless there is transport from upstream reaches.

In summary, bar skimming helps meet the objectives of controlling lateral erosion and channel

flood capacity, however maintaining a narrow river corridor can reduce habitat quality to some

degree. The river enhancement projects described below are designed to help offset some of the
legacy effects of reclamation, straightening and channelization and go beyond protection and

mitigation measures normally incorporated into instream mining plans.

1.2 RESTORATION AND ENHANCEMENT PLAN OBJECTIVES

The REP presents specific measures to meet river management objectives of the ARM Plan and
of multiple agencies. These measures, based upon the current form and geomorphic behavior of
the Russian River, seek to restore active processes supporting aquatic and riparian habitats. The
REP seeks to optimize environmental and economic benefits of instream mining activity, to
sustain a narrow river corridor, but also restore natural areas and recover natural processes that

sustain habitat. The REP reflects the river management objectives as outlined in Table 1.

To reflect the river management goals, an ideal instream mining plan would control the evolution
of bars without negatively affecting the gravel supply needed to support ecological function, nor
remove the hydraulic elements of important geomorphic processes and channel geometry that
create and retain habitat. As bar skimming influences the elevation of bars, and to a great extent
their behavior, it can be useful as a river management tool to control lateral erosion, floodway
width and channel flood capacity. The Russian River in the Alexander Valley has retained some

good morphological characteristics in terms of pool and riffle morphology despite a long history
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of modifications. However, in its current state it is well below its ecological potential as it is

lacking riparian vegetation, woody cover, diversity along shorelines and elements such as LWD

that enhance pool scour, create cover and hydraulic diversity. The REP seeks to create

enhancements that restore these elements.

enhancement projects.

Table 1. River management objectives and relation to instream mining and

Agency

Policy

Project Element

Locations in Project
Area

Sonoma County
PRMD

ARM Plan: Erosion
control, Flood
Capacity

Instream mining reduces
point bar formation and
modulates channel
aggradation

On project bars

Riparian habitat
objectives

Oxbows and riparian
plantings

Oxbows near Bars S-8
and S-13; riparian
plantings near mining
areas.

NOAA Fisheries

Instream Mining
Guidelines

Avoid short term
impacts and promote
long term recovery of
salmonid populations
Tributary
Enhancement Plan
(NOAA, 2007)

Retain and enhance instream
aquatic habitat for salmonids
on Mainstem RR and
tributaries;

streambank benching,
shoreline and low bench
riparian plantings; placements
of large woody debris/log
jams; construction and
enhancement of alcoves.

Enhancements areas
involving riparian
plantings and placement
of LWD and shoreline
elements at locations
throughout Syar project
reach; alcoves at mouths
of Miller, Gird and Gill
Creeks;

North Coast
Regional Water
Quality Control
Board

Waste discharge
control;

Excessive sediment
control plan/TMDL

Reduction of fine sediment
supplies through bar
skimming to reduce bank
erosion;

Instream mining
removes sand and silt
from active channel and
reduces lateral bank
erosion caused by
aggraded bars.

California
Department of Fish
and Game

Aguatic and riparian
habitat protection and
expansion.

Benching, riparian plantings,
protection of mature riparian
vegetation through bank
protection and bar skimming
and placement of instream
structures.

Locations for riparian
plantings, erosion
control and instream
elements throughout
project reach.

Russian River- Alexander Valley Enhancement Plan
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2.0 RIVER ENHANCEMENTS

2.1 OVERVIEW

Four principle REP elements were identified by Syar, PRMD and the Interagency Group to guide
specific project development:

1) Riparian Forest Planting: seeks to convert fallow or degraded areas along the river corridor
to healthy riparian forest. Revegetation efforts would focus on planting riparian scrub,
cottonwood forest and mixed riparian forest communities. Most of the areas suitable for
planting are former floodplain surfaces now elevated above annual flooding; these project
may involves lowering the surfaces by excavation to restore floodplain function and desirable

hydrologic conditions.

2) Arundo Removal: This enhancement element would remove Arundo within existing riparian
forest and in monoculture stands. Eradication methods may include mechanical removal,

herbicide treatments and excavation during construction of habitat enhancement features.

3) Aquatic Habitat Enhancement/Large Woody Debris Placements: diversify and expand
aquatic habitats for juvenile salmonid rearing and adult migration by excavating of secondary
channels in backwater areas, placing LWD and vegetation plantings to improve cover and

geomorphic function (e.g., pool formation via scour).

4) Bank Stabilization/Revegetation: seeks to reduce lateral erosion by enhancing bank stability
through grading, revegetation, and/or placement of LWD, rock groins and revetments. All of
the proposed treatments emphasize a bioengineering approach by combining live woody
vegetation with LWD and large rock.

The river enhancement projects presented in this section are designated as “construction
projects” under PRMD permitting regulations and are incorporated as such within the instream
mining use permit. Recognizing that river conditions change year-to-year and priorities for river
management may shift accordingly, the selection of the location and design for each year’s
enhancement project would be developed under the AMP. The AMP would be led and

Russian River- Alexander Valley Enhancement Plan 9
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coordinated by PRMD and Syar and involve the Interagency Group, local landowners, the
Salmon Coalition and others stakeholders to gather input on river management priorities. Prior to
each construction season, Syar will present the results of annual river monitoring data collection,
the upcoming year’s proposed mining plan and enhancement project (combined hereafter called
“Annual Plan”). The draft Annual Plan will be refined and finalized prior to the mining season
based upon inputs and consultation from PRMD, the Interagency Group and relevant
stakeholders. It is anticipated that this AMP process would simultaneously and concurrently
address all regulatory issues of each agency (PRMD, U.S. Army Corps of Engineers, California
Department of Fish and Game, NOAA Fisheries and Regional Water Quality Control Board).

2.1.1 River Enhancement Projects: Syar Projects and Programmatic Projects
The enhancement elements discussed above have been incorporated into a set of potential REP

projects. The REP projects fall into two categories:

1) Syar-proposed enhancement projects: Six specific projects have been designed at
specific locations and are ready to be implemented as part of nearby bar skimming
and mining projects; and

2) Programmatic Enhancement Projects: These projects are presented in conceptual
renditions at potential locations. Specific plans would be developed on a year-to-year
basis using the most current information and with priority given to projects that
address the most immediate river management needs. Detailed designs would be

completed as part of the Annual Plan.

This section describes the overall nature and extent of these projects and can be used to evaluate
potential impacts (both positive and negative) for CEQA environmental review and multi-agency
permitting. Enhancement activities would occur within the banks of the mainstem river corridor
and/or the lower reaches (from the mainstem to River Road) of three tributaries: Gill, Miller, and
Rancheria Creeks. The REP project area along the mainstem river corridor and designated
tributaries is approximately 1,130 acres. Figures ES-1a through ES-1c provide an overview of

the project area and locations of potential REP projects.
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2.1.2 Revegetation Methods Common to All Projects
Revegetation is a key component for all enhancement projects described below. This section

introduces the concepts for riparian forest enhancements which are applicable to the Syar-

proposed and programmatic enhancement projects.

Land use practices and changes in river processes have created gaps in the continuity of riparian
habitat along the project reach and limited the capacity of the ecosystem to naturally recruit and
regenerate riparian vegetation. Thus, PRMD and the Interagency Group have identified
revegetation as a priority enhancement activity that would expand the riparian vegetation
communities that provide wildlife habitat, bank stability and eventually in-channel aquatic
habitat via the supply LWD.

The riparian habitats that occur along the project reach essentially follow a toposequence in their
spatial distribution. The lowest elevation community is riparian scrub, which occurs at
elevations approximating OHW. The riparian scrub community transitions to cottonwood forest,
which generally occurs on low terrace/floodplain bench formations; mixed riparian forest, which
includes species such as valley oak (Quercus lobata) and coast live oak (Q. agrifolia), occurs on
high terraces where remnant riparian communities are present, but limited in their spatial extent
due to encroachment of agricultural land use. The objective of the REP is to use various
revegetation techniques that would create these self-sustaining vegetation communities in
presently degraded areas. These actions would increase the acreage of riparian habitat, while
improving habitat continuity and bank stability.

All of the enhancement projects (Syar-proposed or programmatic) would incorporate a common
revegetation planting palette which is shown in Table 2. This planting palette would be adapted
to site specific conditions, as needed. The revegetation plans for each of the target plant

communities are described in the following sections.
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River
Plant Feature/ . Propogation . . Growth | Planting| Percent | Quantit
. . Botanical name Common Name pog Size Spacing 9 Q y
Community | Elevation Method Form Group | of Group | per Acre
Range
Average 10 ft O.C.,
Al hombifoli hite ald i i 25% 109
. nus rhombifolia white alder Cuttings 4to8ftlength, | " topographically | A 2
Lower portions 2 10 8-inch higher portlons of
Riparian Scrub of oxbows/ Populus fremontii Fremont cottonwood diameter planting zone 75% 327
alcoves (OHW
+- 2ft) ) e shrub o
Baccharis salicifolia mule fat Cuttings 3t05 ft Ie_ngth, Average 4 ft O.C. B 25% 681
0.75 to 2-inch tree/shrub
Salix spp. willow species diameter 75% 2042
4 to 8 ft length,
2 to 8-inch Average' 8 ft tree
% Populus fremontii Fremont cottonwood diameter 0.C.,in 60% 408
% Cuttings topographically A
T 3105 ftlength, lower portlons of weelshrub
o 0.75t0 2-inch | Planting zone
c Salix spp. willow species diameter 40% 272
‘T Lower terrace/
= Cottonwood oxbows/ ) . tree
S Forest alcoves (OHW Acer macrophyllum bigleaf maple Container T6 or 5 Gal Average 12 ft O.C., 20% 61
(@) +2t010ft) |Aesculus californica California buckeye Container Téor5Gal |, topographically tree 5 15% 45
'g higher portions of tree
@ Populus fremontii Fremont cottonwood Container T6 or 5 Gal planting zone 50% 151
n
g’ Quercus lobata valley oak Container T6 or 5 Gal tree 15% 45
= Rosa californica California rose Container 1 Gal shrub 50% 340
8 Average 8 ft O.C. C
Symphoricarpos albus snowberry Container 1 Gal shrub 50% 340
Acer negundo boxelder Container T6 or 5 Gal tree 10% 30
Fraxinus latifolia Oregon ash Container T6 or 5 Gal tree 10% 30
Juglans californica black walnut Container T6 or 5 Gal tree 20% 61
Populus fremontii Fremont cottonwood Container T6 or 5 Gal Average 12 ft O.C. tree A 10% 30
Mixed Riparian Hidh terrace Quercus agrifolia coast live oak Container T6 or 5 Gal tree 20% 61
Forest 9 Quercus lobata valley oak Container T6 or 5 Gal tree 30% 91
Baccharis pilularis coyote brush Container 1 Gal shrub 25% 170
— - ”
Heteromeles .arbu.tlfolla toyon Conta!ner 1 Gal Average 8 ft O.C. shrub B 25% 170
Rhamnus californicus coffeeberry Container 1 Gal shrub 25% 170
Rosa californica California rose Container 1 Gal shrub 25% 170
: : . Growth
Plant Community Botanical name Common Name Method Ibs/acre Spacing Form
Achillea millefolium yarrow Broadcast seed 2 forb
Agrostis exarata spike bentgrass Broadcast seed 8 grass
Rinarian Scrub and Cottowood Artemisia douglasiana mugwort Broadcast seed 4 forb
P Forest Baccharis salicifolia mule fat Broadcast seed 4 NA shrub
Deschampsia cespitosa tufted hairgrass Broadcast seed 8 grass
" Hordeum brachyantherum California barley Broadcast seed 8 grass
g Leymus triticoides creeping wild rye Broadcast seed 8 grass
= Artemisia douglasiana mugwort Broadcast seed 4 forb
8 Bromus carinatus California brome Broadcast seed 8 grass
% Collinsia heterophylla Chinese houses Broadcast seed 2 forb
Elymus glaucus blue wildrye Broadcast seed 8 grass
Mixed Riparian Forest Eschscholzia californica California poppy Broadcast seed 2 NA forb
Festuca idahoensis Idaho fescue Broadcast seed 8 grass
Nassella pulchra Purple needle-grass Broadcast seed 8 grass
Poa secunda one sided blue grass  [Broadcast seed 8 grass
Vulpia microstachys vulpia Broadcast seed 8 grass
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Riparian Scrub

This is an early seral, willow-dominated plant community that is both resilient and dynamic
because it is frequently subject to disturbance from streamflow, scour and debris. Table 2 shows
vegetation species that would be included in the riparian scrub community. Revegetation of this
plant community would rely primarily on the use of woody cuttings of willow (Salix spp.),
mulefat (Baccharis salicifolia), white alder (Alnus rhombifolia), and cottonwood (Populus
fremontii). Mulefat and willow species (primarily Salix exigua) would be planted in the lower
portions, while cottonwood and alder cuttings would be planted in topographically higher
portions of the riparian scrub community. Woody pole cuttings and bundles (fascines) would be
planted into substrate with the use of mechanical augers. Container plants (nursery stock) are not
recommended for planting at elevations approximating OHW because they are prone to scour

and erosion before they can become established.

The riparian scrub community could also be seeded with a mix of grasses and forbs (Table 2) in
areas where there is sufficient fine material or topsoil to support herbaceous vegetation. It should
be noted that establishment of plants from seed in this vegetation community is often not
effective because the river may erode the seedlings before they can become well-established.
However, it is worth the effort of applying seed because some of the created areas would be in
protected slackwater areas and in some years plants may become established prior to the onset of

large flow events.
In general, this community would be planted along oxbows and alcoves, in the lower portion of
the streambank enhancement features, and in portions of the river with existing low terrace

features were Arundo would be removed and replanted with native vegetation.

Cottonwood Forest

In the project reach, cottonwood forest typically occurs on low terraces, high portions of large
gravel bars, and along abandoned channels or oxbows. Like the willow scrub community,

cottonwoods are adapted to the disturbance regime of frequent flooding, scour and deposition,
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but their ability to recruit and regenerate in the project reach is compromised by the lack of

suitable floodplain surfaces, high bank erosion rates and encroachment of agricultural land use.

Table 2 shows that plant species that would be included in the cottonwood forest community.
Like the willow scrub, revegetation of this plant community would rely heavily on the use of
woody cuttings, but some container plants could also be used. Cottonwood cuttings would be
planted in various sizes; it is recommended that the planting of large pole cuttings (4 to 8-inch
diameter) in deep conical holes be tested. This revegetation technique has been quite successful
in establishing cottonwoods along the Carmel River, which has a similar moisture regime and
substrate characteristics to the project reach. The cottonwood forest community would also be
seeded with a mix of grasses and forbs (Table 2), which should have a higher rate of
establishment from seed than the riparian scrub community because scour and erosion are not as
prevalent in these planting areas. Establishment of vegetation from seed will be largely
dependent on the timing and magnitude of early winter storm events in the first year after
seeding. If feasible, seeded areas would be irrigated for several weeks or months in the summer

or fall to establish vegetation prior to the onset of the winter runoff events.

In general, this community would be planted along created oxbows and alcoves, in the upper
portion of the streambank enhancement features, and in portions of the river with existing low
terrace features were Arundo would be removed and replanted with native vegetation. It should
be recognized that riparian scrub and cottonwood forest communities occupy similar geomorphic
features, and their distribution may vary in elevation by only a few vertical feet; thus the

appropriate planting area for each community would be determined on a site-specific basis.

Mixed Riparian Forest

In the project reach, mixed riparian forest typically occurs on high terraces (i.e., the valley floor
adjacent to the river). This community generally occurs in areas that are not subject to frequent
flooding, but experience periodic inundation of moderate duration (on the order of a 10-year
flood event). The spatial distribution of this community in the project reach is compromised by
the high bank erosion rates and encroachment of agricultural land use.
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Table 2 shows that plant species that would be included in the mixed riparian forest plant
palette. Establishment of this plant community would primarily be accomplished by planting
container plants. The mixed riparian forest community would be seeded with native grasses and
forbs that are typically associated with mesic or upland habitats (Table 2). The successful
establishment and persistence of native herbaceous species is highly dependent on the pre-
treatment of the revegetation area, seeding techniques, seed quality and maintenance. Since
many sites along the project reach have variable characteristics (e.g., soil, invasive species,
hydrology, etc.) revegetation plans would be developed on a case-by-case basis to determine the

most appropriate techniques.

Plant Establishment and Maintenance

Temporary irrigation would be used to aid in the establishment of the revegetation projects. The
type of irrigation system used would depend primarily on the vegetation community and
proximity to a water source. Revegetation projects would be irrigated immediately after plant
installation (typically in late summer or early fall) until rainfall/streamflow provides sufficient
moisture to sustain the plants through the winter/spring. Irrigating prior to the onset of the wet
season will stimulate seed germination and establishment prior to the onset of heavy rains and

subsequent high flow events.

The riparian scrub and cottonwood forest communities would be watered with temporary
aboveground overhead irrigation lines or a water truck, depending on proximity to an available
water source. The duration of irrigation for riparian scrub and cottonwood forest communities
would be evaluated on a case-by-case basis, but would typically be 1 to 3 years. The mixed
riparian forest community would be irrigated with a drip system if the plantings are located near
a water supply that can serve the system, or hand watered if there is no available source; this

community would typically be watered for 3 to 5 years to aid in plant establishment.

Revegetation maintenance would include invasive species control, repair of plant basins and

treatment of pests or disease. Invasive species control would typically include manual or
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mechanical removal of undesirable species, and herbicides may be used to “spot spray” difficult
to control species (e.g., Arundo, thistles). Only herbicides approved for use in aquatic
environments would be used. Plant basins would be maintained and repaired if damaged. Trees

would be inspected for the presence of pest and disease, and treated if necessary.

2.2 SYAR-PROPOSED ENHANCEMENT PROJECTS

These river enhancement projects are the six specific projects developed by Syar and include the
creation of alcoves and oxbows. These projects would be implemented in conjunction with
nearby bar skimming operations. Figure 2 provides an overview showing the locations of these
projects along the river and detailed descriptions are provided below. These projects would be

updated and designed in detail in the months prior to implementation.

2.2.1 Oxbows

Oxbows are excavated areas along the river corridor designed to promote floodplain connectivity
and recruitment of native riparian vegetation. Oxbow construction involves excavating a swale
within alluvial material at or near the margins of the active channel. The invert elevation or
thalweg of the oxbows are designed to be close to the summer low flow water surface elevation
(i.e., within 3 feet) where it would sustain high moisture availability, and receive frequent
wintertime inundation and fine sediment deposition. The oxbow finished grade elevations would
transition from the low summer flow to the mean annual flood stage (i.e., between 3 to 5 feet
above summer low flow). This design would create conditions favorable for recruitment and
establishment of riparian scrub, cottonwood forest and other and wetland vegetation
communities. Oxbows would be particularly useful as a habitat enhancement measure during

drought periods when riparian vegetation recruitment is limited.

Figures 2a and 2b show the proposed locations and layouts of the oxbow projects; two would be
constructed adjacent to Bar S-13, and one on the west bank opposite Bar S-7. The oxbow sites
have been chosen to achieve moderate to high hydrologic connectivity with the river, avoid

existing native riparian vegetation, and remove stands of Arundo.
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