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CHAPTER 1. INTRODUCTION

PURPOSE OF THE MILL CREEK WATERSHED MANAGEMENT PLAN

The purpose of this Plan is to provide tools, resources and guidance for stakeholders to protect the natural
resources of the Mill Creek watershed; restore and enhance altered landscapes, and to steward the land in
perpetuity. Special focus within the Plan is given to salmonids, their current status, limiting factors and a
prioritized plan of action to remedy those limiting factors.

PROCESS FOR DEVELOPING THE PLAN

The development of this Plan included general scoping of the watershed, gathering existing information,
stakeholder engagement, and developing a needs and action assessment. This Plan follows the US EPA’s
nine elements of an effective watershed plan (see the following section for more information). The
purpose of this Plan is to be used as a guidance document for landowners, land managers and resource
agencies working in the watershed to improve water reliability, maintaining the viability of agricultural
land and healthy forests and enhancing fisheries and wildlife habitat.

STAKEHOLDER GROUPS

Community outreach is an important part of the development and implementation of any watershed
management plan. Watershed goals are most effectively identified and accomplished when agencies,
watershed groups and landowners coordinate and work together. Below is a (non-exhaustive) list of the
of the stakeholder groups (past and present) working on conservation in the Mill Creek Watershed.

Mill Creek Watershed Group

In 1996, a group of landowners formed the Mill Creek Watershed Group to galvanize interest among
landowners to voluntarily “solve conservation problems on their land”. The group was led by a steering
committee made up of four members: Ruth and Eric Stadnik, Clint Folger and John Van der Zee. The
Steering Committee was responsible for producing several newsletters between 1996 and 2000 that
provided technical information geared towards new landowners on best management practices to improve
fish habitat such as weed removal, road maintenance, forest management and fire protection. The group
served as a liaison between landowners and regulatory agencies and helped to generate a sense of
cooperation among landowners to participate in stewardship activities and to allow access for Department
of Fish and Wildlife-sponsored restoration activities.

Sonoma Resource Conservation District (SRCD)

Sonoma RCD works with landowners in the watershed on a voluntary basis, providing technical,
educational and financial assistance to protect natural resources and improve the viability of agricultural
and rural lands. SRCD has been a stakeholder in the watershed dating back to the 1950s when the RCD
worked with landowners on soil erosion and flooding and more recently has been helping landowners
complete rural road upgrades, assessing areas for stream enhancement, providing conservation planning
assistance on agricultural lands and conducting water quality monitoring. In 2009, the SRCD helped form
the Russian River Coho Water Resources Partnership (Partnership) which is funded by the National Fish
and Wildlife Foundation, as one of only two Keystone Initiatives in the State of California. The



Partnership was formed by the SRCD and a group of agencies and organizations that includes the Center
for Ecosystem Management and Restoration (CEMAR), Gold Ridge Resource Conservation District,
Occidental Arts and Ecology Center WATER Institute, Trout Unlimited, UC Cooperative Extension
(UCCE) and California Sea Grant (CSG), and the Sonoma County Water Agency. Through the
Partnership, the SRCD works with landowners to find water conservation and storage solutions to help
restore streamflow during critical times of the year and ensure water reliability for both fish and people.

California Department of Fish and Wildlife (CDFW)

The CDFW conducted stream inventories for Mill, Felta, Palmer, Wallace and Angel Creeks in 1995 to
assess habitat conditions for anadromous salmonids. Bob Coey, CDFW Fisheries Biologist at the time,
compiled the reports and presented the information to landowners in 1996 when he was quoted as
referring to the Mill Creek watershed as “a jewel” for both steelhead and coho salmon habitat. This was
followed by several years of habitat enhancement project implementation, funded by CDFW and the
Sonoma County Water Agency, to address the limiting factors to threatened and endangered salmonids in
the watershed (see Appendix A). CDFW still considers Mill Creek a very high priority watershed for fish
habitat enhancement and restoration and is actively involved in several Technical Advisory Committees
and in funding restoration efforts. Most recently, they have provided funds for this management plan and
other restoration planning and implementation projects as described in Appendix A.

University of California Cooperative Extension/California Sea Grant-Russian River Coho Salmon
Captive Broodstock Program (RRCSCBP)

CDFW, National Oceanic & Atmospheric Administration, and the US Army Corps of Engineers
(USACE) initiated the RRCSCBP in 2001 with the goal of re-establishing self-sustaining runs of coho
salmon in tributary streams within the Russian River basin. Under this program, offspring of wild captive-
reared coho salmon are reared at the Don Clausen Fish Hatchery at Warm Springs Dam and released as
juveniles into tributaries within their historic range so that they might return to the streams as adults and
spawn naturally. Capture of juvenile coho has occurred annually since 2001, and Felta Creek is one of
three primary source streams. Mill and Palmer Creeks are two of nineteen tributaries in the Russian River
basin where juveniles have been released. Since 2005, the RRCSCBP has monitored stream conditions in
Mill and Palmer Creeks. RRCSCBP staff regularly visit the Mill Creek watershed and have worked with
landowners to gain access to monitoring locations and stream gauges.

National Oceanic and Atmospheric Administration’s National Marine Fisheries Service’s (NMFS)

This federal agency is responsible for planning the recovery of threatened and endangered salmon in the
U.S. The Mill Creek watershed falls within the critical habitat designated for federally endangered Central
California Coast (CCC) coho salmon, federally threatened California Coast Chinook and for federally
threatened CCC steelhead trout. NMFS has been active participants in the planning and identification of
restoration priorities for the recovery of endangered salmonids in the Mill Creek watershed and the
greater Russian River. In the NMFS Recovery Plan for Central California Coast coho salmon
Evolutionarily Significant Unit (coho Recovery Plan) implementation of water conservation strategies
such as off-channel water storage ponds and roof water harvesting systems is listed in the “immediate
threat abatement actions” for the Russian River. The salmonid lifestage most impacted and threatened by
water diversions is the juvenile rearing stage during spring, summer, and fall, as this corresponds to
California’s dry season and period of highest water demands. The coho Recovery Plan designates several
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tributaries as core, high priority areas for coho protection and restoration work in the Russian River basin.
The Mill Creek watershed is one of these core priority areas, in addition to a focused watershed for a 2013
proposed flow recovery program. Representatives from NMFS are members of technical advisory
committees for the RRCSCBP and the Coho Water Resources Partnership.

The Sonoma County Forest Conservation Working Group

The Sonoma County Forest Conservation Working Group was created in 2005 to provide information and
resources to private forest and woodland owners of small parcels, with the goal of protecting and
sustaining healthy forests, woodlands, and watersheds in Sonoma County. Members represent forest
landowners, local and regional land trusts, watershed councils, and state and local agencies, including the
Sonoma County Agricultural Preservation and Open Space District, Sonoma Land Trust, CAL FIRE,
University of California Cooperative Extension, Sonoma and Gold Ridge RCDs.

Sonoma County Water Agency (SCWA)

The Sonoma County Water Agency is responsible for implementing the Russian River Biological
Opinion (BO). The BO was approved in 2008 and is a federally mandated 15-year blueprint to help save
endangered fish and ensure Sonoma County’s water supply is not compromised. Work under the BO
includes the Russian River Instream Flow and Restoration project, which consists of the Russian River
Estuary Management project, changes in the flow to the Russian River, Dry Creek flow reduction and
habitat improvement, and fisheries monitoring. SCWA helps to fund extensive water quality and quantity
monitoring projects within the Russian River and important tributaries, including Mill Creek. SCWA has
also been involved in funding the design and implementation of fish barrier removal projects, riparian
revegetation projects, instream habitat enhancement projects, and floodplain restoration projects. SCWA
has played an active role in Mill Creek restoration.

Natural Resources Conservation Service (NRCS)

The Natural Resources Conservation Service is the federal agency that distributes Farm Bill conservation
funding and helps landowners implement conservation projects on agricultural lands. Resource
Conservation Districts work with NRCS to help leverage funding and implement projects. Through
programs such as the Environmental Quality Incentives program (EQIP), NRCS works to promote
agricultural production, forest management, and environmental quality as compatible goals. With funding
and technical assistance through EQIP, farmers and ranchers can optimize agricultural production while
meeting Federal, State, and local environmental regulations.

California Department of Forestry and Fire Protection (CAL FIRE)

CAL FIRE is dedicated to the fire protection and stewardship of over 31 million acres of California's
privately-owned wildlands. In addition, the Department provides varied emergency services in 36 of the
State's 58 counties via contracts with local governments. CAL FIRE's mission emphasizes the
management and protection of California's natural resources; a goal that is accomplished through ongoing
assessment and study of the State's natural resources and an extensive CAL FIRE Resource Management
Program. CAL FIRE oversees enforcement of California's forest practice regulations, which guide timber
harvesting on private lands.
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ORGANIZATION OF THE PLAN

The organization of this Plan is based upon the US Environmental Protection Agency’s nine elements of
an effective watershed management plan, as described in the “Handbook for Developing Watershed Plans
to Restore and Protect Our Waters” (2005). This Plan addresses the following descriptions of the
USEPA’s nine elements.

a) An identification of causes of impairment and pollutant sources.

b) An estimate of load reductions expected from management measures.

c) A description of the nonpoint source management measures that will be implemented to achieve load
reductions.

d) An estimate of the amounts of technical and financial assistance needed to implement those
management measures.

e) An information and education component used to enhance public understanding of the project and to
encourage their early and continued participation in selecting, designing, and implementing nonpoint
source management measures.

f) A schedule for implementing nonpoint source management measures identified in the plan.

g) A description of interim measurable milestones for project implementation efforts.

h) A set of criteria that can be used to determine whether load reductions are being achieved over time
and substantial progress is being made toward attaining water quality standards.

i) A monitoring component to evaluate the effectiveness of implementation efforts over time.

WATERSHED GOALS

The Mill Creek Watershed Management Plan provides descriptions of current watershed conditions and
identifies needs and assessments that aid in achieving the Plan’s goals and objectives. The table below
links watershed goals with indicators that demonstrate whether or not the goals are being attained,
potential sources of impact that could be altered to attain the goals, and management objectives to help
achieve the goals. The Mill Creek Watershed Management Plan, designed as a living document, aims to
facilitate and support stakeholder collaboration on the paramount needs for agricultural and natural
resource sustainability within the watershed.

Table 1.1 Watershed goals and associated indicators, potential sources of impact, and management
objectives for the Mill Creek watershed.

Potential Source

Goal Indicator of Impact Management Objective
Need for increased Agricultural run-off, lack
. . of rainwater Provide technical and
pollinator habitat, need . . . . .
Improve the conservation practices, financial assistance to

for bank stability to
protect ranch roads,
riparian vegetation
management to control
Pierces disease

interested landowners to
implement Best Management
Practices and habitat
enhancement projects

viability, health
and productivity of
agricultural lands

potential sediment
delivery from erosion
areas, lack of wildlife
habitat and pollinator
habitat

Improve water Low streamflow Lack of rain water Implement a Mill Creek

conservation and
reliability

observations and
measurements,

storage and ground water
recharge during critical

Streamflow Improvement
Program in critical stream

12




concerns expressed by
landowners about water
reliability and storage
during critical periods

low flow periods.

reaches; promote Best
Management Practices for
water conservation and
storage

Meet water quality
standards for
sediment/siltation

Substandard water
quality levels for
turbidity and total
suspended solids

Destabilized
streambanks; removal of
riparian vegetation;
modified drainage
pathways; gully erosion;
unmaintained rural roads

Stabilize and revegetate
stream corridors; mitigate
erosion from gullies and rural
roads; investigate and treat
significant sediment sources

Support aquatic
life and restore

Substandard water
quality levels for;
temperature and
turbidity;
sedimentation;; reaches
with weak benthic

High turbidity levels and
aggradation of stream
channels raises water
temperature; sediment
loads alter streambed

Stabilize and revegetate
stream corridors; mitigate
erosion from gullies and rural
roads; conduct stream habitat
typing; remove fish passage

aquatic habitat macroinvertebrate s ek .
L composition; removal of | barriers; and increase
communities; riparian S n S ) .
. - .| riparian vegetation; fish | instream habitat structure and
VEREELDEN TEEETS assage barriers complexit
lack of instream habitat | P2>%29 plexity.
structure; fish barriers
Extent & condition of
Assess and wetland plant Map and assess wetland
enhance riparian | communities; wetland functions and conditions;
- . .| Streambank and upland . .
habitat and functional assessments; improve agricultural

associated flood
plains

habitat connectivity;
bird species diversity
and richness

erosion

management practices in
sensitive areas;

Decrease
anthropogenic
sediment inputs
into Mill Creek

Excessive fine
sediment in stream;
buried cobbles, filled in
pools; bank erosion
resulting from stream
incision; gullies and
landslides developing
on hillslopes adjacent

Development of
agricultural lands and
rural residential

properties, large network

of maintained and
unmaintained roads,
historical dams installed

Develop a prioritized
outreach plan based on
geomorphic surveys in Mill
Creek and its primary
tributaries and an aerial photo
history of landslides and road
development, assess high
priority areas, produce and

Restore and
protect forest
health upland plant
communities

on Mill Creek. implement sediment
to creek. .
reduction plans.
Spread of Sudden Oak Implement fuel reduction

Levels of Sudden Oak
Death, forests with
even age trees and low
diversity, areas with
high fuel and forest fire
threats, levels of oak
woodland regeneration
and level of invasive
plants

Death pathogen;
modification of forest
structure and
composition, erosion,
decreased ground water
recharge, increased
forest fires, Doug-fir
encroachment in oak
woodland forests

projects, help landowners
complete forest management
plans, assess areas for Sudden
Oak Death and take steps to
reduce the spread of the
pathogen, encourage oak
woodland regeneration and
health, reduce levels of
invasive plants
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CHAPTER 2. HISTORICAL AND CURRENT CONDITIONS

REGIONAL SETTING

The Mill Creek watershed is located in central Sonoma County approximately 60 miles north of San
Francisco and just west of the Highway 101 corridor. Healdsburg, the nearest city, is 2 miles east of the
watershed (See Map 2.1).

Map 2.1 Regional Context of the Mill Creek Watershed

Mill Creek Watershed
Regional Map
With Warm Springs Sub-basin

and Russian River Watershed

Map prepared by SRCD
March 21, 2013
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GEOGRAPHIC DESCRIPTION AND CONTEXT

The Mill Creek watershed is located within the Russian River watershed Hydrologic Unit and the Warm
Springs Hydrologic Sub-Basin as classified by Cal-Watershed 2.2a. The Warm Springs sub-basin runs
along the western edge of the Russian River basin in Sonoma County and contains the vast expanse of the
Dry Creek watershed and Lake Sonoma, which now occupies the majority of the sub-basin watershed.
This sub-basin is named after Warm Springs Dam, constructed in 1982, which impounds Lake Sonoma.
Primary ownership throughout the sub-basin is private, although USACE owns and manages Lake
Sonoma.
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Major tributary watersheds within the Dry Creek watershed below the dam include Pefia Creek and Mill
Creek, as well as numerous perennial and intermittent tributaries. Mill Creek, the second largest tributary
system in the Dry Creek watershed, joins Dry Creek just above the confluence of Dry Creek with the
Russian River. Major tributaries include Felta, Wallace, Palmer and Angel Creeks along with a smaller
tributary Boyd Creek which together drains a basin of approximately 24 square miles. The system has a
total of 29 miles of blue line stream and includes both 2" and 3" order streams (Table 2.1). Elevations
range from about 60 feet at the mouth of Mill Creek proper to 1400 feet in the headwater areas.

Map 2.2 Map of Mill Creek Watershed with Sub-watershed Boundaries
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Table 2.1 Creek Characteristics within the Mill Creek Watershed

Watershed Stream Stream . . ——
Creek Area (sq. mi.) | length (mi.) Order Tributaries Legal Description
TO9N, RO9W, S32
nd ’ y
Felta 3.7 5 2 Salt Creek (at confluence with Mill Creek)
Mill 24 12 3rd Felta, Palmer, | TO9N, RO9W, S33
(including tribs) | (29 with tribs) | perennial | Wallace, Boyd | (at confluence with Dry Creek)
T09,R10W,S34
nd ’ y
Palmer 34 34 2 (at confluence with Mill Creek)
nd TIN,R10W,S25
ot B S 2 (at confluence with Mill Creek)
TIN,R10W,S28
nd ’ y
Angel 1.23 11 2 (at confluence with Mill Creek)

DEMOGRAPHICS & ECONOMICS

The Mill Creek watershed is located within a picturesque, rural setting that is made up of private
residences, family-owned wineries, and small-scale agricultural operations. The nearest major city is
Healdsburg which is located 2 miles to the east and has a population of approximately 11,656 (U.S.
Census Bureau, 2014). Located within the world-class wine growing region of the Dry Creek Valley, land
values are high and economic pressures are causing a decrease in small family-operated farms and an
increase towards new estate home construction and vineyard development. Increased vineyard and winery
development has been accompanied by an increase in winery-related tourism. Timber sales help to
support the local economy; however, these are typically small-scale selective harvests that are often used
to manage forest health and not for large economic benefit.

LAND USES — HISTORIC AND CURRENT

Initial settlements in the watershed consisted of prehistoric villages on the lowland areas along the Dry
Creek alluvial plain and along Mill Creek. These early inhabitants were Southern Pomo Indians who
cultivated the land in their traditional ways through burning, tilling, sowing and pruning native plants.
American and European settlers began arriving in the early 1800s. By 1841, the area was included within
the 49,000 acre Mexican land grant deeded to Henry Fitch termed Rancho Sotoyome, named after the
local tribe whose chief was referred to as Chief Soto. Rancho activity from 1840 to 1850 introduced
livestock grazing, and farming for crops and feed. Fruit crops and grape vines were also introduced at this
time. As settlement increased in the area, the need for a saw mill and flour mill was apparent and in 1850
the first sawmill to operate in northern Sonoma County was erected in the Mill Creek watershed. The
original site was located near the “Upper Falls” on Mill Creek and later moved to a point just below the
second falls and continued operating until 1881. Redwood logs supplied beams for construction and the
developing railroad and tanbark was sent to a Santa Rosa tannery.

In the flatter areas of the watershed, the forests were often cleared and converted to prune orchards,
vineyards and grassy openings for livestock grazing. In the 1920s, the name Venado was given to identify
the settlement in Mill Creek and a post office was erected. A number of the early settlers were former
engineers who bought 40-acre plots of land from the original land owner. A crushed stone quarry was
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11,656

mined in the early 1900s for building blocks and cobblestones. (Historical information from
www.healdsburgmuseum.org)

Over time, wine grape growing continued to expand throughout the Dry Creek Valley, and since the time
of prohibition in the 1920s, it has emerged as the predominant land use in the area and is recognized as
world class grape growing and wine producing region.

The legacy of the early land use activities, particularly logging, can still be seen in the watershed.
Improperly drained roads, use of stream channels as skid trails, and the placement of landings in creek
beds, have all contributed to the large amounts of sediment found in Mill Creek (Kreck NTMP).

Photo taken in the Mill Creek area circa 1908 (Healdsburg Museum and Historical Society).
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Today, the Mill Creek watershed is completely privately owned. Land cover is forest, grassland,
vineyards and rural residential areas (Figure 2.1). Coniferous and hardwood forests make up 43% of the
land cover (8,825 acres); while grasslands make up 32% of land cover (6,658 acres); vineyards make up
16% (3,271 acres); rural residential 9% (1,858 acres); orchards (70 acres) and other miscellaneous
categories include camps, roads and schools making up the remaining 37 acres. Most of the parcels are
less than 600 acres in size. In the lower elevations where Mill Creek meets up with Dry Creek, land use is
primarily made up of vineyards and wineries. Going up the watershed, the valley narrows and the steep
forest-covered hills limit the amount of agriculture that can take place. Many of the landowners pursue a
diverse mixture of land uses that includes residential dwellings, wine grape growing, vegetable farming,
fruit production, livestock production and in some cases small wineries that are open to the public.

Map 2.3 Land Use in the Mill Creek Watershed
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*Data shown is based on information provided by the Sonoma County Permit and Resource Management
Division.

CULTURAL RESOURCES

According to information gathered from the Healdsburg Museum and Historical Society
(www.healdsburgmuseum.orq), the earliest residents in the Mill Creek watershed were tribes of the
Southern Pomo Indians who inhabited the area for thousands of years. The Southern Pomo were divided
into tribelets which encompassed a number of small villages. It is estimated that at least 23 village sites
were present in the vicinity of the nearby city of Healdsburg. A tribelet named “Amati-o” was located on
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Mill Creek. The indigenous pre-contact population is not known, but General Vallejo's accounts in the
1830s would indicate between 5,000 and 10,000 in the area. A local resident claimed that 2,000 Indians
were living around the Sotoyome Rancho in 1849.

An extensive 10-year archaeological and cultural resources study took place prior to the construction of
the Warm Springs Dam and a report was submitted to the Army Corps of Engineers in 1985 titled, Before
Warm Springs Dam, A History of the Lake Sonoma Area, Sonoma County, California
http://www.sonoma.edu/asc/projects/warmsprings/). This lengthy report provides a detailed picture of the
life and activities of the indigenous people in the area surrounding Lake Sonoma and the events which is
located less than 5 miles to the north of Mill Creek watershed. This document should be referred to for
those interested in more information on cultural resources than what is provided in this management plan.

NATURAL ENVIRONMENT

Geology and Soils

Geologically, Sonoma County is bisected by the San Andreas Fault. To the west, on the tip of Bodega
Head, are ancient continental rocks formed far to the south and moved north at least 335 miles by the fault
(Map 2.4). To the east of the fault lies the Franciscan Complex; oceanic rocks mixed by faulting as ocean
floor slid east under the edge of the continent. Both areas are covered by a thin mantle of more recent
rocks formed in shallow seas, beaches, volcanoes and rivers. Recent sharp uplift and ongoing river
erosion has sculptured the scenery (Wright 1998). Within the Mill Creek watershed the predominant
geologic substrate is derived from Franciscan rocks such as sandstone, greywacke, metagraywacke and
mélange. Other deposits not belonging to the Franciscan complex include: alluvial deposits close to the
Russian River, landslide deposits, and outcrops of basalt, greenstone, chert and chert blocks (Blake et al.
2002).

The watershed’s terrain is characterized by steep topography and soils that are highly erosive and
sensitive to disturbance. The predominant soil types within the watershed are within the Hugo-Josephine
Complex, 50 to 75 percent slopes (HnG), making up 28 percent of the area (Map 2.5). Josephine loam
with 50 to 75 percent slopes (JoG) is the next most common with 13 percent cover, followed by Josephine
loam with 30 to 50 percent slopes (JOE), with 8 percent cover, and the Yorkville-Suther complex (YwF),
0 to 50 percent slopes, with 6 percent cover. The Hugo series consists of well-drained very gravelly loams
that have gravelly sandy clay loam subsoil. The Josephine series consists of well-drained loams that have
clay loam subsoil. These soils occur on mountainous uplands that are typically used for timber
production, particularly redwood and Douglas-fir, where runoff is very rapid and the erosion hazard is
very high. These lands are also used for grazing, where the soils have been logged and cleared. The
Yorkville series is made up of moderately well-drained clay loams that have clay subsoil. Yorkville soils
are used for grazing by sheep and cattle. A list of all soil types with relative percent area is located in
Appendix B.
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Map.2.4 Underlying Geology of the Mill Creek Watershed
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Forestry and Vegetation Resources

Vegetation in the Mill Creek watershed is diverse and is characterized by the typical North Coast
Mediterranean vegetation types. Along the ridges and south facing slopes, oak woodlands, grasslands, and
chaparral plant communities are dominate and integrate with redwood and Douglas-fir forests within the
canyons, where it is wetter and cooler. Trees species including Tan oak, madrone, bay, and live oak are
key species within the forest areas along steep slopes and forest edges. These forest types integrate with
riparian habitat along the creeks, which are composed primarily of willow, valley oak, live oak, maple,
redwood and bay. Forest health and habitat quality are vital factors when assessing a watershed. While the
forests of Mill Creek watershed are generally healthy, there are concerns with many of the diseases and
blights common to the northern California coastal ranges. Sudden Oak Death (caused by the plant
pathogen Phytophthora ramorum) is a problem in the watershed that leads to hindered development and
death of several species of oak and an increase in fuel loads in the forest. There are also beetles and
blights affecting the overall health of the Mill Creek watershed forests that require special assessment and
consideration when developing forest management plans and projects. Tree snags, downed wood, and
trees with hollows have not been adequately mapped and assessed for their contributions for habitat
guality in an area. Mill Creek watershed is home to several species that thrive in these forest features so
special consideration is also required for this when forest management decisions are made.

Map 2.6 Vegetation Cover in the Mill Creek Watershed
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Table 2.2 Vegetation Cover in the Mill Creek Watershed

Vegetation Type Acreage % of Total Area
Grassland 1,234 8.3
Chaparral 306 2.1
Hardwood 7,440 50.3
Mixed Hardwood/Conifer 4,604 31.1
Conifer 480 3.2
Agriculture 717 4.8
Water 3 0.2
Total 14,784 100

Water Resources

The climate patterns of the Mill Creek watershed (and Sonoma County in general) are, like most of
coastal California, characteristically Mediterranean: summers are warm and dry, and winters are wet and
cool. Precipitation occurs almost exclusively as rainfall (i.e., snowfall is very rare), and it occurs mostly
during wet winters. The average annual rainfall varies considerably across the county with average ranges
from 45 to 50 inches per year (NRCS 1972). Rainfall data over a 50-year period recorded at a NOAA
weather station located in the nearest City, Healdsburg (approximately 1 mile from the Mill Creek
watershed) reports the average total yearly precipitation during that period was 41 inches with 90 percent
of the average annual rainfall occurring between November and April. The average maximum
temperature was 74 degrees F and average minimum temperature was 45 degrees F. Regional climate
change modeling predicts that precipitation in the area will become less predictable over time, and that
the bulk of precipitation will become more concentrated into the mid-winter period, leading to a more
extended dry season (Micheli, et al, 2012).

The Mill Creek watershed with its steep forested slopes and higher elevations has on average, lower air
temperatures and slightly more precipitation than what was recorded in Healdsburg. The map below
illustrates the average annual precipitation distributed across the watershed and shows a recorded high of
63 inches in the higher elevations to the west and a low of 42 inches in the lower elevations to the east
near where Felta Creek joins Dry Creek, an area similar in elevation and climate to that of Healdsburg.

Streamflow in nearby streams follow a similar pattern to rainfall. In Pena Creek, an upstream tributary to
Dry Creek near Mill Creek, data recorded by the U.S. Geological Survey (USGS) from the 1980s
indicates that almost all of the streamflow occurs from November through April (see Figure 2.2).
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Figure 2.1 Average monthly precipitation, Healdsburg, CA
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Figure 2.2 Mean daily flow recorded by US Geological Survey, Pena Creek, in a median-type water
year based on 10 years of record (1981)
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The PRISM spatial data set of rainfall (developed by Oregon State University, widely considered a
standard for rainfall analysis in the Western United States) indicates that the Mill Creek watershed
receives on average 49 inches of rainfall in an average year, with more occurring at higher elevations in
the watershed and less at lower elevations (see Map 2.7). Over the 24 square mile watershed, this
amounts to approximately 62,000 acre-feet of water falling on the Mill Creek watershed in an average
year.

Map 2.7 Isohyetal map of average annual rainfall, Mill Creek Watershed
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Comparatively, estimates can be made to estimate human water need in the Mill Creek watershed.
According to the analysis completed as part of the Mill Creek Streamflow Improvement Plan (SIP),
completed in 2015, The Mill Creek watershed receives as rainfall approximately 200 times the total
amount of water needed for residential and agricultural uses in this watershed, even under dry-type
conditions. The average annual discharge is estimated to be approximately 100 times the human water
needs (see Figure 2.8 below and Appendix C for details). These results indicate that there is ample water
in the Mill Creek watershed on an annual scale to meet human and environmental needs. However, timing
of water’s availability is the greatest challenge with ecologically sustainable water management.
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Map 2.8 Comparison of Average Annual Rainfall, Average Annual Streamflow, and Human Water
Need in the Mill Creek Watershed
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*Map excerpted from page 21 of SIP (see Appendix C)

Fish and Wildlife

Habitat for fish and wildlife in the Mill Creek watershed has been impacted by the history of timber
harvest and other land use practices in the watershed. Only a small portion of the forest remains as old-
growth habitat, and stream habitat for fish has been degraded. The presence of several important species,
such as the threatened northern spotted owl (Strix Occidentalis caurina) and marbled murrelet
(Brachyramphus marmoratus), have been documented in the Mill Creek watershed. In addition, three
species of anadromous fish are present within Mill Creek watershed. These include the endangered coho
salmon (Oncorhynchus kisutch), and the threatened steelhead (Oncorhynchus mykiss) and Chinook
(Oncorhynchus tshawytscha). Use of the streams in Mill Creek watershed for spawning, rearing and
migration by these species has been observed throughout the watershed and its tributaries. In addition to
coho, steelhead, and Chinook, other fish communities using habitat within the watershed include sculpin
(Cottoidea), California roach (Lavinia symmetricus), threespine stickleback (Gasterosteus aculeatus),
green sunfish (Lepomis cyanellus), bluegill (Lepomis macrochirus), fathead minnow (Pimephales
promelas), pacific lamprey (Lampetra tridentate), Sacramento sucker (Catostomidae), Sacramento
pikeminnow (Ptychocheilus grandis), and hardhead minnow (UCCE et al, 2013). A variety of amphibian
species, including the state and federally listed CA red-legged frog (Rana draytonii), depend upon small-
pond depressional wetlands and riparian areas in the watershed for breeding and rearing habitat.

With a decline of old growth forest habitat in the watershed due to timber harvesting and/or development,
wildlife populations dependent on complex old growth forest conditions have decreased, with some
species listed as threatened by federal government, such as northern spotted owl and marbled murrelet.
The marbled murrelet is also listed as being threatened and endangered by CDFW. The marbled murrelet,
is listed in USFWS's Critical Habitat Database as occurring in the southwestern corner of the Mill Creek
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watershed. According to anecdotal evidence, the northern spotted owl has been observed in the southern
portion of the watershed. Late-successional forest habitat is located throughout the watershed providing
an opportunity to decrease habitat fragmentation caused by past forest management activities in the
watershed and increase the total amount of habitat for at-risk species. No recent surveys for spotted owls
or marbled murrelets have been conducted within the Mill Creek watershed, and no recent documentation
of their presence is available.

Because the forest habitat may provide limited structural complexity and species diversity, affecting
habitat niches, the number of species present and the number of individuals of most species may be
limited. However, if appropriate habitat conditions are present, most wildlife species commonly found in
coniferous forest in northwestern Sonoma County could be present in the Mill Creek watershed or in
adjacent watersheds. As forests surrounding the wetlands and riparian areas mature and develop late-
successional characteristics, the value of watershed areas as migration pathways and foraging sites for
fish, wildlife, and amphibians will improve. A list of wildlife that may be expected to be found in or near
the Mill Creek watershed, with some based on anecdotal evidence, can be found in Appendix D.

Threatened and Endangered Species

The Federal Endangered Species Act of 1973 (ESA) authorizes the listing of species as threatened or
endangered and provides protection for listed species through laws that limit taking of these species and
allows acquisition of land and disbursement of funds for conservation of listed species’ habitats. Species
eligible for listing under the ESA exhibit the following criteria: 1) Habitat is under threat of modification
or destruction; 2) Species is over utilized for commercial, recreational, scientific, or educational purposes;
3) Species is subject to extreme disease or predation; 4) Existing regulatory mechanisms are inadequate to
protect the species; or 5) The species continued existence is threatened by other natural or manmade
factors.

The California Endangered Species Act (CESA) also allows listing of species and protection through
limits of takes on those species. Species can be listed under either or both of the ESA and CESA, and can
have different status on each list. Additionally, the California Department of Fish and Wildlife (CDFW)
has the authority to list Species of Special Concern (SSC). These species are not listed under the ESA or
the CESA, but are either declining at a rate that could result in listing, or have historically occurred in low
numbers and are known to have current threats to their existence. SSC listing criteria are similar to ESA
criteria, and include small, isolated populations, marked population declines, habitat decline, and
conversion of land adjacent to limited and specialized habitat. Other criteria include prevalence on
historic land, and limited records of recent presence in the state.

The California Native Plant Society (CNPS) maintains lists of plants to categorize degrees of concern for
the survival of these species. These lists include but are not limited to plants that are listed under the ESA
and CESA. List 1A consists of plants presumed to be extinct in California. List 1B includes plants that are
rare, threatened or endangered in California and elsewhere. List 2 consists of plants that are rare,
threatened or endangered in California, but more common elsewhere. It is mandatory that species on lists
1A, 1B and 2 be considered during environmental impact analyses prepared in accordance with the
California Environmental Quality Act. List 3 is a review list of plants that CNPS wishes to learn more
about before categorizing. List 4 is a watch list of plants that have limited distribution which cannot be
considered rare, but whose status should be monitored regularly.
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The Mill Creek watershed provides habitat for many species that are listed as threatened, endangered,
species of special concern, and species listed on CNPS lists. A California Natural Diversity Database
(CNDDB) search of the Guerneville, Cazadero, Geyserville, Healdsburg and Camp Meeker USGS 7.5m
guadrangles produced the list of endangered animal and plant species provided in Appendix D.

Status of Salmonid Populations and Habitat

Abundance and Distribution within the Mill Creek Watershed

Along the Pacific Coast, populations of salmonids have significantly declined over the last century. In the
Russian River watershed, abundance of coho salmon is estimated to be 15% of 1940 levels (Obedzinski et
al. 2008) and CCC steelhead is estimated at 15% of its estimated population size of 65,000 in 1970
(NMFS 2005) and the Mill Creek watershed is no exception to this decline.

Documented historic and recent occurrences of salmonids in the Mill Creek watershed come from two
main sources: 1. stream surveys conducted by the CDFW in 1995 (CDFW 2006) and 2. Incidental reports
taken during monitoring associated with the Russian River Coho Salmon Captive Broodstock Program.

The CDFW habitat and biological inventories were conducted in the summers of 1995 and 1996 in Mill,
Felta, Palmer, Wallace and Angel Creeks. The inventories included evaluations of the abundance and
distribution of fish and other aquatic species with an emphasis on anadromous salmonids. Surveys
indicated that Central California Coast (CCC) steelhead (Oncorhynchus mykiss), CCC coho salmon (O.
kisutch), and California Coastal (CC) Chinook salmon (O. tshawytscha) have all occurred within the Mill
Creek watershed and its tributaries (Table 2.3). Steelhead were found in Mill, Felta and Palmer Creeks
but not in Wallace Creek. Coho juveniles and Chinook spawners were found in Felta and Mill Creeks. In
both streams, coho were far less abundant than steelhead.

Table 2.3 Summary of survey data collected by CDFW in the Mill Creek watershed. Data from
CDFW stream inventory reports for Felta, Mill, Palmer and Wallace Creeks (CDFG, 2006).

Tributary Year Agency Juvenile Adult
1968 SH
Felta 1995/1996 CDFW SH, S5 KS
1957, 1973, 1982 SH
Mill CDFW
1995 SH, SS, KS KS
1996 KS, SH
Palmer 1995 CDFW SH
1968 SH No surveys
il et 1995 Il SH No surveys

Key: SH-steelhead, SS-silver salmon or coho salmon and KS-king salmon or Chinook salmon

To supplement declining wild populations of salmonids, hatchery-raised fish have been introduced into
the Mill Creek watershed. Hatchery raised steelhead fingerlings were added in 1982-1984 and 1986 and
transplanted from Dry Creek into Mill Creek in 1958 (CDFW 2006). Coho have been released into Mill,
Felta, and Palmer creeks by the Russian River Coho Salmon Broodstock Program (RRCSCBP) (see Table
2.4).
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Under the RRCSCBP, offspring of wild captive-reared coho salmon, reared at the Don Clausen Fish
Hatchery at Warm Springs Dam, are released as juveniles into tributaries within their historic range so
that they might return to the streams as adults and spawn naturally. Felta Creek is one of three source
streams where wild juvenile coho have been captured since 2001. These juveniles have been released into
nineteen tributaries in the Russian River basin including Mill, Felta, and Palmer Creeks (SCWA 2012).
These sites were selected based on habitat suitability, minimal land use threats, cooperative landowners,
and high potential for successful monitoring and evaluation (Obedzinski et al. 2008). RRCSCBP has
monitored stream conditions in Mill, Felta, and Palmer creeks since 2005. Specific monitoring objectives
include estimating seasonal instream abundance and survival of spring and fall-released coho, estimating
adult return rates and juvenile to adult survival rates, measuring coho size and condition, and
documenting food availability, baseline flow, and temperature regimes (Obedzinski et al. 2008). Results
of monitoring data have been summarized in annual broodstock program reports from 2004-2011 and
newsletters intended for a wider audience were released in 2005, 2006, 2010, and 2011. All reports and
newsletters can be found at http://groups.ucanr.org/RRCSCBP!/.

Table 2.4. Excerpted from Table 1: Number of coho released into Russian River tributaries by the
RRCSCBP in spring and fall of 2004-2013 (Bauer et al. 2013).

Tributary | Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Spring |0 |0 | 5297|8038 | 6046 | 825 | 1648 | 1014 | 1032 | N/A
Mill Fall | 3433 | 4399 | 6302 | 25154 | 28568 | 27992 | 28654 | 25014 | 16040 | N/A
Smolt |0 |0 |0 |0 2996 | 5411 | 5952 | 5905 | NJ/A | N/A
Spring [0 |0 |0 |0 0 0 0 0 0 0
Felta Fall |0 |o |o |o 0 0 0 0 0 0
Spring [0 |0 |0 |0 0 0 0 0 0 0
Wallace =/ 0 0 |o 0 0 0 0 0 0
Spring | O | 2466 | 2102 | 3967 | 4023 | 821 | 824 | 7059 | 7045 | N/A
Palmer | Fall |0 | 1920 | 3021 | 3880 | 4000 | 4141 | 6092 |0 0 N/A
Smolt |0 |0 |0 |0 999 | 2131 |0 0 NA | N/A

Salmonid Habitat

The sustainability of salmonid populations in the Russian River watershed depends upon a variety of
factors, including habitat conditions. During each life stage, an individual salmonid requires a specific set
of environmental conditions to succeed. Essential habitat requirements are known as "limiting factors."
Limiting factors are defined as environmental conditions that, if at sub-optimal levels, will prevent an
organism from reaching its full biotic potential. Anadromous steelhead and coho salmon have specific
habitat requirements for each of their lifestages (i.e. clean, well-aerated gravels for spawning and
hatching; deep, well-shaded pools for rearing and resting; and unimpeded channels for migration). Other
requirements include adequate supplies of cool, clean, oxygenated water and food. Degradation of one or
more of the salmonid habitat factors can lead to population stress and eventual localized extinction.

Information on habitat conditions in the Mill Creek watershed comes primarily from CDFW stream
inventories conducted in the summer of 1995. These inventories were completed following the
methodology presented in the “California Salmonid Stream Habitat Restoration Manual” (Flosi et al.
2004).
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California Department of Fish and Wildlife Stream Survey Reports

Along with fish population surveys, CDFW staff conducted habitat inventories in Mill, Felta, Palmer,
Wallace and Angel Creeks. The objective of the habitat inventories was to document the amount and
condition of available habitat to fish and other aquatic species with an emphasis on anadromous
salmonids. Inventories concluded that, in general, Mill Creek and its tributaries were considered to have
good salmonid habitat excluding Wallace Creek which was considered “marginal.” It was recommended
that all be managed as anadromous natural production streams. Specific limiting factors and enhancement
opportunities were identified in the CDFW reports and are summarized in Chapter 5. Complete stream
inventory reports are included in Appendix E.
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SECTION 2.
MANAGEMENT AND RECOMMENDATIONS
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CHAPTER 3. AGRICULTURAL AND RURAL SUSTAINABILITY

Land use cover and associated activities have been described in, Section 1, Chapter 2. Historical and
Current Conditions. Chapter 3 presents a background, resource concerns and recommended actions
associated with the two large land uses in the Mill Creek watershed — agriculture and rural residential.

AGRICULTURAL SUSTAINABILITY

Approximately 40% of the Mill Creek watershed is in agricultural land use (see Map 2.3, Land Uses-
Historic and Current) (CDFFP and USDA Forest Service 2002). Rangeland grazing and vineyards are the
primary agricultural pursuits in this watershed. These activities generally occur at lower elevations.
Throughout the county, smaller farms on parcels from two to 10 acres are increasingly important
economically. Grape production is one of a few crops that provide enough revenue to support small-scale
farming operations (Sonoma County PRMD 2008).

Sonoma County ranks 6th in the state and 34th in the nation in agricultural productivity; the county
recognizes that agriculture is an important economic, social, and historic resource and has taken measures
to protect it (Sonoma County PRMD 2008). The Sonoma County General Plan 2020 (Sonoma County
PRMD 2008) contains an Agricultural Resources Element (Element) that provides “policies, programs
and measures that promote and protect the current and future needs of the agricultural industry.” These
provide guidelines for land use and other decisions in agricultural areas to protect existing agricultural
practices. It also provides policies to assist in marketing and promotion of agricultural products and
provide fair conditions for farm laborers.

The concept of sustainability is based upon the principle that management activities should meet the
needs of the present without compromising future generations’ ability to meet their needs. Agricultural
sustainability incorporates three main goals: preservation of environmental systems and processes,
economic profitability, and social and economic equity. Stewardship of both natural and human resources
is important. Stewardship of natural resources includes preservation and rehabilitation of ecological
processes such as groundwater recharge, pollutant sequestration, pollination services, and nutrient
sequestration. Stewardship of human resources includes social concerns such as health and housing
conditions for laborers, the needs of rural communities, and long-term consumer health and safety. Many
agricultural enterprises throughout the county practice stewardship of natural and human resources. Such
activities include unpaved roads maintenance and repair, riparian revegetation, and provision of
agricultural employee housing. Conservation easements are a means toward sustainability involving
natural and human resources — they preserve ecological processes while supporting the area’s agricultural
heritage. Private conservation easements are identified in the Sonoma County General Plan 2020 as a
mechanism for natural resource and agricultural lands preservation and enhancement in several General
Plan policies (Sonoma County PRMD 2008). Conservation easements can be acquired through
Williamson Act! contracts or through purchase. Williamson Act contracts involve the landowner agreeing
to maintain land in agricultural or open space condition in exchange for reductions in tax obligations.
About 300,000 acres of agricultural land are under Williamson Act contracts with almost 300,000 acres in
fee title easements (Sonoma County PRMD 2008). Efforts to increase economic sustainability include
local farmers’ markets and development of specialty and niche products, such as organic crops and
processed products. Organic farming increased in Sonoma County from 2012 to 2014; commodities
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produced included fruits, vegetables, wine-grapes, meats, grain, and eggs (Sonoma County Department of
Agriculture 2015). Sustainability practices such as organic growing can provide financial gain. Not only
do sustainable agricultural practices reap long-term local benefit, they also contribute toward
implementation of statewide goals and programs. Implementation of sediment-control, water
conservation, and other BMPs contributes toward attainment of Total Maximum Daily Load (TMDLS)
allocations for sedimentation, temperature, and nutrients. Sustainable agricultural practices also contribute
toward achievement of goals in the North Coast Regional Water Quality Control Board Watershed
Management Initiative Chapter, the California Water Plan, the California Department of Fish and Game
Coho Recovery Plan, the North Coast Integrated Regional Water Management Plan, and the Sonoma
County Climate Action Plan.

AGRICULTURAL BEST MANAGEMENT PRACTICES

All Agricultural BMPs support one or more aspect of agricultural sustainability. BMPs for vineyard and
ranching operations such as those in the Mill Creek watershed include irrigation water management,
spring frost protection, development and implementation of nutrient management plans, cover cropping,
prescribed grazing, riparian fencing, riparian re-vegetation (see recommendation in Chapter 6), and
erosion control and road related sediment source assessment and sediment reduction projects (see
recommendation is Chapter 7).

RECOMMENDED ACTIONS

Recommendation ARS1 — Implement agricultural and rural best management practices to prevent
soil erosion and enhance soil quality.

Recommendation ARS2 — Improve water use efficiency of irrigation and frost protection systems.
Explore alternative water sources for these uses.

Recommendation ARS3 — Manage grazing to protect and enhance soil quality, plant communities
and water quality.

The table below describes several sources for BMPs that have widespread acceptance and local
applicability. Many of these management activities are supported through funding assistance from
agencies such as the NCRS, CDFW, SWRCB, DWR and the Sonoma County Energy Independence
Program.

! The California Land Conservation Act of 1965--commonly referred to as the Williamson Act--enables local governments to enter into contracts
with private landowners for the purpose of restricting specific parcels of land to agricultural or related open space use. In return, landowners
receive property tax assessments which are much lower than normal because they are based upon farming and open space uses as opposed to full
market value. Local governments receive an annual subvention of forgone property tax revenues from the state via the Open Space Subvention
Act of 1971.
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Table 3.1. Resources for Agricultural Management Measures.

Resource

Description

Focus

URL

USDA Natural Resources
Conservation Service
electronic Field Office
Technical Guide
(eFOTG)

This comprehensive system
contains information
specifically developed for
Sonoma County. Section 11
contains information on
Conservation Management
Systems, which establish
standards for sustained use.
Detailed information about
conservation practices is
available in Section IV.

All aspects of agricultural
operations — extensive list
of irrigation water
management measures.

http://efotg.nrcs.usda.gov

LandSmart

This regional conservation
program helps land managers
and land owners meet their
natural resource goals while
supporting productive lands
and thriving streams through
LandSmart plans and on-the-
ground beneficial
management practice
implementation.

All aspects of agricultural
operations.

www.LandSmart.org

Groundwork — A Handbook
For Small Scale Erosion
Control in Coastal
California, 2" Edition

A comprehensive resource
detailing erosion control
methods for rural and
agricultural lands.

Erosion control

http://www.conservation.ca.gov/

dIrp/RCD/Documents/Erosion

%20Control/Groundwork
4-18.pdf

Handbook for Forest and
Ranch Roads: A Guide for
planning, designing,
constructing, reconstructing,
maintaining and closing
wildland roads.

A comprehensive resource
for planning, designing,
constructing, reconstructing,
maintaining and closing
wildland roads.

Roads

Http://mcrcd.org/wp-content/
uploads/Handbook_for_Forest
_Ranch&Rural_Roads.pdf

US EPA National
Management Measures to
Control Nonpoint Source
Pollution from Agriculture

This technical guidance
document contains
information on the best
available, economically
achievable means of
reducing agricultural sources
of pollution to surface and
ground water.

All aspects of agricultural
operations — nutrient,
pesticide, grazing, and
irrigation water
management, erosion and
sediment control, and

animal feeding operations.

http://water.epa.gov/polwaste/
nps/agriculture/agmm_index.cf
m

US Forest Service Pacific
Southwest Region Water
Quality Management for
National Forest System
Lands in California

This technical guidance
document provides BMPs for
timber management, road
and building construction,
mining, recreation,
vegetation, fuels
management, watershed
management, and range
management. Written from
an agency perspective.

BMPs that address all
aspects of USFS activities
in California.

http://www.fs.usda.gov/Internet/
FSE_DOCUMENTS/stelprdb53
62512.pdf

33




Resource

Description

Focus

URL

California State Water
Resources Control Board
Nonpoint Source (NPS)
Pollution Control Program

Multi-tool website that
contains a Management
Practices Miner Tool, a
Management Measures
Encyclopedia, and NPS
Guidance in Specific Interest
Areas. The Miner Tool is a
compendium of documented
NPS pollution management
practices collected from
scientific texts, journals, web
sites, grant projects, and
presentations. The
encyclopedia is a free online
reference guide designed to
facilitate understanding of
NPS pollution control and
provide quick access to
resources available on the
internet.

All aspects of agricultural
operations including
erosion and sediment
control, animal waste,
nutrient management, pest
and weed management,
grazing management,
irrigation water
management, groundwater
protection, and education
and outreach.

Also contains management
practices for Riparian
Areas.

http://www.waterboards.ca.gov
/water_issues/programs/nps/

http://www.swrch.ca.gov/water
_issues/programs/nps/encyclop
edia/6_wtld_vts.shtml

Sonoma County

University of California
Cooperative Extension Farm
& Ranch Stewardship

Web Page

This web page contains
several UC Agriculture and
Natural Resources
publications to reduce
Nonpoint source pollution
from agricultural operations.

Water quality management
— NPS reduction,
vegetative buffer strips,
pesticide choice,
greenhouse and nursery
management.

http://cesonoma.ucanr.edu/Wat
ershed_Management923/Gener
al_Watershed_Management
_Information/Farm_-
_Ranch_Stewardship/

Sonoma County Agricultural
Division New Best
Management Practices for
Agricultural Erosion and
Sediment Control Handbook
Est. January 2010

BMPs presented in this
document are specific to
Sonoma County agricultural
practices, soil types and
weather conditions.

Control of water quality

impacts from accelerated
erosion from agricultural
sources.

http://www.sonoma-county.org
Jagcomm/vesco.htm

RURAL RESIDENTIAL

Rural residential is a minor land use in the Mill Creek watershed with approximately 9% coverage. Rural
residential development is associated with potential watershed impacts including sedimentation, nutrient
and pesticide runoff, spread of invasive species, and water supply issues. However, management practices
specific to the category “rural residential land use” have not been developed for Sonoma County. In lower
reaches of Mill Creek, rural residential development is likely contributing to reductions in summer water
supply and increased sedimentation (see Chapter 2, Water resources, and Chapter 4, Water
Conservation). Many of the issues resulting from rural residential development are experienced in a more
concentrated manner by urban areas — runoff, flood control, groundskeeping/chemical control, and onsite
wastewater treatment systems. Therefore, much of the information about management measures to
ameliorate conditions resulting from urbanization is applicable to rural residential land use, including
water conservation measures.

An aspect of rural residential development not commonly found in urban areas is the construction, use,
and maintenance of unpaved access roads. Roads are widely recognized as a significant source of
sedimentation (see Chapter 7, Sediment Sources and Impacts). Management practices to reduce
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sedimentation from roads are available from many sources. The table below lists several sources for
BMPs that have widespread acceptance and relevance to local rural residential issues.

Table 3.2. Resources for Rural Residential Management Measures.

Resource Description Focus URL
USDA Natural This comprehensive Natural resources http://efotg.nrcs.usda.gov
Resources system contains conservation. Road and

Conservation Service
electronic Field Office
Technical Guide
(eFOTG)

information specifically
developed for Sonoma
County. The information
is mostly intended for
large landowners.

trail closure, habitat
restoration.

Slow it. Spread it. Sink
it. Store it!

This document offers
straightforward best
management practices that
can help to protect and
replenish surface water
and groundwater
resources, offset
groundwater use, reduce
erosion and pollution,
while providing many
other benefits.

Beneficial stormwater
management and water
conservation.

http://www.sonomarcd.org/htm/rainwater.htm

USEPA National
Management Measures
to Control Nonpoint
Source Pollution from
Urban Areas

This document provides
guidance regarding
management measures to
reduce nonpoint source
pollution from urban
activities.

This document
provides
implementation actions
at the municipal scale.

http://water.epa.gov/polwaste/nps/urban/

USEPA Protecting
Water Quality from
Urban Runoff

This web page gives an
overview of how
individual dwellings
impact a watershed and
provides actions
individuals can take to
reduce NPS pollution.

Reducing NPS
pollution through
individual, municipal,
and planning
implementation
activities.

http://water.epa.gov/polwaste/nps/urban
_facts.cfm

California State Water
Resources Control
Board

Nonpoint Source
(NPS) Pollution
Control Program

Multi-tool website that
contains a Management
Practices Miner Tool, a
Management Measures
Encyclopedia, and NPS
Guidance in Specific
Interest Areas. The Miner
Tool is a compendium of
documented NPS pollution
management practices
collected from scientific
texts, journals, web sites,
grant projects, and
presentations. The
encyclopedia is a free
online reference guide
designed to facilitate
understanding of NPS
pollution control and
provide quick access to
resources available on the
internet.

Urban areas — most
information is agency
level, however
individual homeowners
will find useful
information for
landscaping and water
management.

Forestry —
homeowners may find
useful information
regarding road
construction,
reconstruction, and
management.

Education and
Outreach —describes
specific practices on
the individual
household scale.

http://www.waterboards.ca.gov/water_issues
/programs/nps/

http://www.swrcb.ca.gov/water_issues
/programs/nps/encyclopedia/2_forest.shtml

http://www.swrcb.ca.gov/water_issues
/programs/nps/encyclopedia/3_3_edu.shtml
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Resource

Description

Focus

URL

FishNet 4C Roads
Manual

This document provides
guidelines for county road
maintenance to protect
aquatic habitat and
fisheries.

County road
maintenance, some
information applicable
to homeowners.

http://www.marinwatersheds.org
/documents/RoadsManual.pdf

Energy Independence
A Sonoma County
Program

This website provides
suggestions for residential
and commercial
improvements to conserve
water and energy.

Financial incentives for
individual homeowners
to implement water and
energy saving
measures.

http://www.sonomacountyenergy.org/

Marin County
Stormwater Pollution
Prevention Program
Resources About
Pesticides and

This web page contains
several publications that
provide homeowner —
level information about
less-toxic pesticides,

Reducing toxins in the
environment, providing
least-toxic pest
management to
homeowners and

http://www.mcstoppp.org/pesticides
htm

Alternatives Web Page | gardening, and water schools.
quality.
House and Garden “The House and Garden Reducing toxins in the | Book — Available through bookstores and

Audit: Protecting Your
Family’s Health and
Improving the
Environment, A
Guidebook to
Reducing Your
Impacts on the
Environment

Audit is for all people
interested in learning how
to protect their health
while improving the
environment.”

environment through
individual homeowner
effort.

online vendors

Less-Toxic Pest
Management:
Pesticides and
Water Pollution.

This is an informative
brochure about
homeowner contributions
to water quality
impairments.

Provides tips for
homeowner reduction
of pesticide use.

http://ourwaterourworld.org/Portals/
0/documents/pdf/PesticidesWQ.pdf
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CHAPTER 4. WATER CONSERVATION

OVERVIEW OF WATER QUANTITY

Flow and hydrology conditions have been studied in Mill Creek for the last five years with the installation
of seven streamflow gauges. These efforts have been made possible through the Russian River Coho
Water Resources Partnership (Partnership) formed in 2009 and one of only two Keystone Initiatives in the
State of California (refer to Appendix F, Map F-1). The goal of the Partnership is to develop a systematic
approach to improve streamflow and water supply reliability for both fish and people. Mill Creek is one
of five focus watersheds within the Russian River where the Partnership is working to implement
innovative water conservation strategies in coordination with interested landowners within critical reaches
of the watershed.

The Partnership’s primary goals include:
Changing water management practices. Currently, many farmers and homeowners divert water
from streams or from wells next to streams throughout spring, summer, and fall, when streams
naturally recede to low levels. To protect coho, the Partnership works to find and implement water
management solutions that include storing water when it is plentiful, in the winter rainy season, for
use when water is scarce, in the summer.
Implementing habitat restoration and conservation projects. Physical activities can be
undertaken to re-structure stream channels and riparian areas where alterations have had negative
impacts on habitat value.
Population augmentation and monitoring. Because of the low number of coho currently in the
Russian River watershed, the Partnership monitors critical broodstock populations to evaluate the
success of stocking efforts to identify potential causes of mortality or survival.

Continued flow monitoring has provided critical data about understanding both the natural and
anthropogenic influences of flow conditions. This flow monitoring has been coupled with monitoring
salmonids within treatment and reference reaches! to better understand flow thresholds and how habitat,
gradient and other factors affect flow conditions. Based on this understanding, the Partnership can
identify actions to increase flow to levels that will improve conditions for salmonids and other aquatic
species, while increasing water reliability for humans in the watershed as well.

It is the goal of the Partnership to identify solutions and methods for water conservation and water
management that benefit landowners and work in the long term to improve flow to acceptable levels. In
the Mill Creek watershed, improving low flow conditions is one of the most critical limiting factors to
supporting sustainable populations of coho. This is especially true for the reach of Mill Creek from the
confluence of Wallace Creek to Westside Road where much work has been completed to address fish
passage and migration barriers and where there are evident water quantity and water quality concerns.

1 The Partnership has selected treatment reaches—thought likely to be influenced by streamflow improvement
projects—and reference reaches—thought unlikely to be influenced by projects—to conduct coho survival
monitoring.
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Through the Partnership, a Streamflow Improvement Plan (SIP) was completed in 2015 for the Mill
Creek watershed, in order to analyze current surface hydrology conditions and regimes in the watershed.
Six stream gauges deployed by the Partnership and an additional gauge installed by the State Water
Resources Control Board have collected streamflow data in the past five years. Stage data was collected
by pressure transducers at 15-minute intervals, and streamflow was measured at approximately monthly
intervals beginning in water year 2010. Using measured streamflow values, rating curves were developed
to correlate streamflow with stage data from each site. Stream gauge locations are shown in Figure 4 of
the SIP, included in Appendix C.

Monitoring data collected in Mill Creek watershed have shown that flow during winter is punctuated by
rainfall-driven high flow events, and that flow recedes through spring and summer eventually becoming
intermittent. Streamflow decreases to below 0.5 ft3/s (225 gallons per minute), even during a wet year,
which indicates that winter peak flows are typically more than one thousand times higher than those of
summer base flow.

The data suggests that many small diversions from the Mill Creek drainage network and adjacent shallow
aquifers can cumulatively reduce streamflow. These effects may be most ecologically significant in the
summer, when small diversions can cause flow reductions of as much as 50% and when cumulative
effects of many small (i.e. residential) diversions may cause substantial reductions in flow. This data
suggests that offsetting pumping for rural residential water use with rainwater catchment and off-stream
storage, especially in areas with concentrated residential development, could significantly improve
summer streamflows. Streamflow enhancement projects are based on the concept that modifying the
timing of diversions from summer to winter, or reducing those diversions through the use of stored
rainwater, can lead to increased summer base flows while also maintaining environmental flows in winter
and providing water security for human needs.

Streamflow data also have provided a better understanding of where water conservation actions can be
implemented to make needed changes in flow to improve key habitat areas. The precise benefit of
restored streamflow in cubic feet per second for water storage projects is difficult to calculate without
knowing the magnitude of diversion associated with current water management practices. However, we
can generalize about how much water might be restored if water users are taking 10 gallons per minute (a
typical pump rate) simultaneously from a stream reach. Ten houses pumping ten gallons per minute
correspond to 1.67 gallons per second or 0.22 ft%/s. This benefit in flow is approximately the same order
of magnitude as measured streamflow in Mill Creek late in the dry season, suggesting that ten water
storage projects could have a significant benefit on streamflow through the latter portion of the dry
season.

The drought conditions experienced in 2012 — 2015 represent one of the three periods where below-
average rainfall has been recorded for four or more consecutive years. The effect of drought is evident in
streamflow data collected in the Mill Creek watershed, which show a substantial difference in discharge
among wet years and dry years: wet years (2010, 2011) had greater base flow and sustained discharge
through the year, while dry years often did not. With each sequential dry year, the data showed a
noticeable decline in base flow and earlier onset of intermittence, with flow becoming intermittent in
August of 2013 and 2014. Given the changes in rainfall patterns that are predicted in the coming decades
(see SIP in Appendix C for details), off-stream storage projects will be critical for maintaining reliable
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water supplies for human water needs and for maintaining ecological processes in the Mill Creek
watershed.

The Partnership will continue to collect streamflow data in Mill Creek to provide information on how
fluctuations in streamflow may affect different parts of the watershed based on where they occur and
other factors including geology, and the associated riparian habitat that can affect low flow conditions.
Also, there is a growing need to understand the link between forest management and forest conditions
with upland groundwater resources. Groundwater recharge in uplands areas is a critical component
affecting flows during the dry season.

Along Mill Creek from Westside Road to the confluence of Dry Creek, the land is predominantly in
agricultural production. Within this reach, there is a lack of understanding of the natural and
anthropogenic causes that contribute to low flow conditions and major discontinuous pools during the dry
season. The SIP recommends that a focused hydrological study be done in this lower reach of Mill Creek
to better understand what habitat enhancement and resource conservation work can be done to make the
needed improvements towards flow recovery.

Current data generated through the Partnership can be accessed and viewed through the following links:
e stream hydrology science, http://cohopartnership.org/hydrology.html
e streamflow data, http://cohopartnership.org/streamflow-data.html
e coho salmon monitoring data, http://cohopartnership.org/coho-monitoring.html

RECOMMENDED ACTIONS

Recommendation WC1 - Implement the recommendations of the Mill Creek Streamflow
Improvement Plan

Recommendation WC2 - Develop and complete a hydrology study for the lower reach of Mill Creek
(from Westside Road to Confluence of Dry Creek) to determine what habitat enhancement and
conservation actions should be implemented to improve summer flows in that reach.

Recommendation WC3 - Outreach to landowners where multiple small diversions are impacting
stream flows on a larger scale.

Recommendation WC4 - Develop and implement a rural residential roof water catchment program
and demonstration project.

Recommendation WC5 — Provide resources to landowners on the benefits of restoring groundwater
and methods for increasing groundwater recharge in uplands areas through small landowners

meetings.

Recommendation WC6 - Outreach to landowners to determine if there are opportunities to increase
water use efficiency or identify an alternative water source for these uses.
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http://cohopartnership.org/streamflow-data.html
http://cohopartnership.org/coho-monitoring.html

Recommendation WC7 - Outreach and work with foresters and landowners with forest land to help
improve forest health and to better understand how upland forest conditions affect ground water
recharge and flow regimes. Connect landowners with NRCS and CalFire with available educational
and technical resources and cost share programs to implement beneficial practices.
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CHAPTERS5. WATER QUALITY

OVERVIEW OF WATER QUALITY

Water quality refers to the physical, chemical and biological characteristics of water. Water quality
information can be used to assess the safety of surface water for a variety of beneficial uses ranging from
drinking water, contact recreation, and aquatic wildlife habitat requirements. Water quality is often
framed in context of measureable concentrations of contaminants.

Water quality is determined and affected by a complex web of chemical, physical and biological
processes. A wide range of human activities can affect water quality in ways that aren’t always obviously
related. The impacts to water quality from human activities in the surrounding watershed depend on the
type of activity, its timing, location, duration and intensity. Each type of activity affects the watershed and
may contribute pollutants to the stream system. The concentration of pollutants varies by season, by day,
and sometimes from hour to hour. This can make it difficult to measure water quality and critical to build
a data record over time to assess how different conditions affect water quality.

Temperature, for example, affects water chemistry and the functions of aquatic organisms. It has
influences on the amount of oxygen that can be dissolved in water, the rate of photosynthesis by algae and
other aquatic plants, the metabolic rates of organisms, and the sensitivity of organisms to toxic wastes,
parasites and diseases, and timing of reproduction, migration, and aestivation of aquatic organisms.

Temperature is an important environmental factor for aquatic habitat and at times is the determining
factor for species assemblages; as waterways that were historically cool become warmer, cold water fish
can be replaced by species better suited to warmer conditions. Protection and restoration of the Cold
Freshwater Habitat beneficial use is imperative to restoring coho and steelhead fisheries in the Mill Creek
watershed, and the greater Russian River watershed. Salmonids are poikilothermic — (cold blooded) —
animals, which mean that their body temperature is regulated by their environment. Temperature is an
important factor in activity level and physiological processes at all stages of the salmonid life cycle;
temperature requirements vary depending upon species and developmental stage. Timing of upstream
migration is dependent upon flows and temperature; coho salmon enter the Russian River between
November and January, with most spawning occurring in December. Steelhead enter the river between
December and April, with most spawning occurring from January through March (Coey et al. 2002).
Summer water temperatures are critical for the survival and health of all salmonid species that occur in
the Mill Creek watershed. Additionally, temperature affects other aquatic organisms as well as
influencing other characteristics of water, including dissolved oxygen (DO), and other physical and
chemical characteristics.

Table 5.1. Water Temperature (°C) Criteria for Different Life Stages of Steelhead and Coho
(Thompson and Larsen 2004, Coey et al. 2002, McEwan and Jackson 1996, KRIS Web 2011)

Adults Juvenile Rearing

Species | Migration Spawning | Incubation Preferred Optimum | Lethal
Coho 444 -9.44 |439-9.39 (439-1328 |11.78-14.61 [9-156 |26
Steelhead | 7.78 —11.11 | 3.89-9.39 |8.89-11.11 |7.28-1556 |10 24.11
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Dissolved oxygen (DO) is the amount of oxygen gas present in water and available to aquatic organisms;
it provides a good measure of general aquatic health. It is added to water through diffusion from air,
turbulence, and photosynthesis of aquatic plants, and removed through respiration of aquatic organisms,
decomposition of organic material, and other chemical reactions that use oxygen. Additionally, DO passes
from the water to the air in response to changes in atmospheric pressure, temperature, or salinity; more
oxygen can dissolve in cold water, under greater pressure, and at lower salinity. DO levels are extremely
variable; they can change with time of day, weather, and temperature. Continuous dissolved oxygen
monitoring, which tracks the daily and seasonal variations and allows for a more thorough assessment of
stream health and how the conditions affect aquatic organisms throughout a season, should be considered
for future monitoring efforts, particularly during the summer and fall when temperature tends to be high
and streamflow is low. Dissolved oxygen levels can range from 0-18 milligrams per liter (mg/I), but most
aquatic ecosystems require at least 5-6 mg/L to support a diverse biological assemblage. When the
concentration of DO is greatly reduced, the ability of gills to acquire oxygen for respiration is impaired,
potentially leading to chronic effects such as reduced growth, increased susceptibility to disease, or
reduced reproductive success.

Macroinvertebrate species sensitive to decreasing DO levels include mayfly nymphs, stonefly nymphs,
caddisfly and beetle larvae, all which are a food source for salmonids. As DO levels decrease, these
pollution-intolerant organisms are replaced by pollution-tolerant worms and fly larvae; a decrease in DO
is usually an indication of an influx of organic pollutant (GRRCD, 2010). If DO concentrations fall
below 3 to 4 mg/L, fish species such as salmon can experience physiological stress; however, many
aquatic organisms can recover from short periods of low DO availability. The optimal DO level for
salmonids is 9 mg/l with a level of 7-8 mg/l acceptable and 3.5-6 mg/l considered poor. DO levels below
3.5 mg/l are likely to be fatal to salmonids; levels below 3 mg/l are stressful to most vertebrates and other
forms of aquatic life.

Water Quality Objectives from the North Coast Regional Water Quality Control Plan set minimum
dissolved oxygen levels at 7.0 mg/l for the Russian River HU with 7.5 monthly mean (90% Lower Limit)
and 10.0 monthly mean (50% Lower Limit) (NCRWQCB 2007). DO objectives were developed to
protect the 5 beneficial uses related to the preservation and enhancement of fish: marine habitat (MAR),
inland saline water habitat (SAL), warm freshwater habitat (WARM), cold freshwater habitat (COLD),
and spawning, reproduction, and/or early development (SPWN).

Most water quality monitoring is conducted via grab sample and subsequent chemical analysis. Grab
sampling takes a snapshot of the water quality conditions occurring at that particular spot at that particular
time. Water quality sampling can be designed to take a number of instantaneous samples over time to
examine trends in water quality, decline or improvement, and potentially catch a pollution event when it
occurs. Water quality is only one piece of the puzzle of evaluating stream health. Many things can
influence the health of a creek and its ability to sustain sensitive species.
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Table 5.2.Partial list of habitat characteristics and their function in maintaining sensitive aquatic
species, such as the highlighted anadromous salmonids. Adapted from NMFS, 2007.

Habitat Characteristic Function
Temperature, dissolved e Mortality
Water quality oxygen, conductivity, e Growth
chemical pollution e Toxicity/sub-lethal effects
e Mortality
Water quantity Low flow, high velocity * Compgtltlon
e Predation
e Interactions with water quality (i.e. dilution)
. Sedimentation, substrate * Spawnl.ng
Substrate quality size e Incubation
e Macroinvertebrate production
e Flow refugia

Geomorphology
(i.e. pools and
riffles)

Cover material (e.g. large
woody debris, boulders),
depth, gradient

Shelter from predators

Sediment traps and substrate sorting
Nutrient reservoirs
Macroinvertebrate production
Spawning

Oxygenation

Riparian corridor,
extent and health

Canopy, vegetation type,
vegetation amount

Water temperature (shade)

Nutrient sources (invertebrate production
Source of large woody debris

Physical buffer and filter for sediment and
chemical pollution from surrounding uplands

It is important to note that water quality analysis only provides information about the constituents
analyzed for; it can only answer the questions that are asked. Due to the procedural difficulty (transport,
holding times, etc.) and the expense of many analytical procedures, most water quality monitoring
programs analyze for a few common chemical and physical parameters such as Temperature, pH,
Dissolved Oxygen, Conductivity and concentrations of common pollutants of concern such as nutrients,
pesticides, metals, oil and grease, etc.

BENEFICIAL USES FOR SURFACE WATER

Beneficial uses describe existing and potential uses of water within a waterbody. The State and Regional
water boards are responsible for designating and protecting these beneficial uses in all waters of the state.
The Water Quality Control Plan for the North Coast Region (NCRWQCB 2007) designates the following
existing beneficial uses for the Warm Springs Hydrologic Sub-area where Mill Creek watershed occurs.

Municipal and Domestic Supply (MUN) Uses of water for community, military, or individual water
supply systems including, but not limited to, drinking water supply.

43




Agricultural Supply (AGR) Uses of water for farming, horticulture, or ranching including, but not
limited to, irrigation, stock watering, or support of vegetation for range grazing.

Industrial Service Supply (IND) Uses of water for industrial activities that do not depend primarily on
water quality including, but not limited to, mining, cooling water supply, hydraulic conveyance, gravel
washing, fire protection, or oil well repressurization.

Groundwater Recharge (GWR) Uses of water for natural or artificial recharge of groundwater for
purposes of future extraction, maintenance of water quality, or halting of saltwater intrusion into
freshwater aquifers.

Freshwater Replenishment (FRSH) Uses of water for natural or artificial maintenance of surface water
quantity or quality (e.g., salinity).

Navigation (NAV) Uses of water for shipping, travel, or other transportation by private, military or
commercial vessels.

Hydropower Generation (POW) Uses of water for hydropower generation.

Water Contact Recreation (REC-1) Uses of water for recreational activities involving body contact
with water, where ingestion of water is reasonably possible. These uses include, but are not limited to,
swimming, wading, water-skiing, skin and scuba diving, surfing, white-water activities, fishing, or use of
natural hot springs.

Non-Contact Water Recreation (REC-2) Uses of water for recreational activities involving proximity to
water, but not normally involving body contact with water, where ingestion of water is reasonably
possible. These uses include, but are not limited to, picnicking, sunbathing, hiking, beachcombing,
camping, boating, tidepool and marine life study, hunting, sightseeing, or aesthetic enjoyment in
conjunction with the above activities.

Commercial and Sport Fishing (COMM) Uses of water for commercial, recreational (sport) collection
of fish, shellfish, or other aquatic organisms including, but not limited to, uses involving organisms
intended for human consumption or bait purposes.

Warm Freshwater Habitat (WARM) Uses of water that support warm water ecosystems including, but
not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, including
invertebrates.

Cold Freshwater Habitat (COLD) Uses of water that support cold water ecosystems including, but not
limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, including
invertebrates.

Wildlife Habitat (WILD) Uses of water that support terrestrial ecosystems including, but not limited to,
preservation and enhancement of terrestrial habitats, vegetation, wildlife (e.g., mammals, birds, reptiles,
amphibians, invertebrates), or wildlife water and food sources.

Rare, Threatened, or Endangered Species (RARE) Uses of water that support habitats necessary, at
least in part, for the survival and successful maintenance of plant or animal species established under state
or federal law as rare, threatened or endangered.

Migration of Aquatic Organisms (MIGR) Uses of water that support habitats necessary for migration
or other temporary activities by aquatic organisms, such as anadromous fish.
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Spawning, Reproduction, and/or Early Development (SPWN) Uses of water that support high quality
aquatic habitats suitable for reproduction and early development of fish.

Aguaculture (AQUA) Uses of water for aquaculture or mariculture operations including, but not limited
to, propagation, cultivation, maintenance, or harvesting of aquatic plants and animals for human
consumption or bait purposes.

Potential beneficial uses may be designated for a number of reasons, including if that beneficial use
existed prior to 1975 but does not currently exist, if there are plans to develop such a use, if existing water
quality conditions do not support that use but could reasonably be improved to attain that use, or if there
is insufficient information to show that the uses exists, but there is potential for the use to exist. The Basin
Plan also designates the following potential beneficial uses for the Warm Springs Hydrologic Subarea:

Industrial Process Supply (PRO) Uses of water for industrial activities that depend primarily on water
quality.

The Federal Clean water Act (CWA), Section 303(d), recognizes two types of water pollution: pollution
discharged by point sources and pollution discharged by nonpoint sources. Point sources include water
treatment plants, factories, and other “discernible confined discrete conveyances.” Nonpoint source (NPS)
pollution is dispersed throughout a watershed and includes pathogens, bacteria, metals, nutrients or
pesticides delivered to water bodies in stormwater runoff. NPS pollution also includes sediment
discharged to water bodies from roads, streambanks, gullies, and sheet and rill erosion. The insidious
nature of nonpoint source pollution is that the individual pollutant contributions may be small, but their
combined effects can significantly impact aquatic health. Identifying that a pollutant is present in a
stream is the first step to identifying the source of the pollutant and the potential for stemming its input.
The main mechanism for pollutants entering Mill Creek and its tributaries is through NPS inputs. NPS
inputs are pollutants that arise from a number of places throughout a watershed. The insidious nature of
nonpoint pollution is that the individual pollutant contributions may be small, but their combined effects
can be significant. Despite the widespread concern over toxic substances in our streams, the leading
pollution concerns in the Mill Creek watershed are sediment and increasing water temperatures. The
cumulative effects of excessive amounts of these naturally occurring substances/conditions are
exacerbated by the reduction in stream flows.
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Table 5.3 Potential Sources of Sedimentation and Increased Water Temperature (NCRWQCB
2007)

Pollutant/Stressor Potential Nonpoint Sources

Agriculture

Irrigated Crop Production

Specialty Crop Production
Agriculture-storm runoff
Agriculture-grazing

Silviculture

Construction/Land Development
Highway/Road/Bridge Construction
Land Development
Sediment/Siltation Hydromodification

Channelization

Dam Construction

Upstream Impoundment

Flow Regulation/Modification
Habitat Modification

Removal of Riparian Vegetation
Streambank Modification/Destabilization
Drainage/Filling of Wetlands
Channel Erosion

Hydromodification

Upstream Impoundment

Flow Regulation/Modification

Water Temperature Habltat MOdlflcatlon

Removal of Riparian Vegetation
Streambank Modification/Destabilization
Nonpoint Source

WATER QUALITY CONCERNS

Suitable water quality conditions are critical for the development, growth, and survival of all salmonid
life stages. Steelhead and salmon need cool water temperatures, high dissolved oxygen, and low
quantities of fine sediment for successful juvenile rearing and adult migration and spawning. The main
source of water quality data availability in the Mill Creek watershed is collected during stream surveys
and monitoring conducted by UCCE staff. In 2004, the UCCE and agency partners implemented a
monitoring program to evaluate the effectiveness of the RRCSCBP stocking efforts to recover endangered
salmonids that utilize the Mill Creek watershed for spawning. Mill Creek is one of five priority
watersheds where the Partnership focused initial stocking and monitoring efforts. The work was designed
to provide baseline data for evaluating the effects of coho survival, and to implement and/or expand
monitoring efforts to include estimates of over-summer growth, movement, and survival of salmonids in
priority streams in relation to environmental conditions such as flow and temperature. Estimates of
monthly survival during the dry season were compared with measurements of flow, temperature, wetted
volume, and dissolved oxygen. This chapter is a summary of the 2005-2014 temperature data (and
dissolved oxygen in 2010) collected, under the Partnership’s program, on coho program streams in order
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to document and compare patterns in temperature among stocking streams that sustain wild coho
populations.

Summary of Water Quality Conditions Based on Measured Data

This section summarizes temperature data collected from existing water quality conditions in Mill Creek
and its tributaries based on recent available data. Assessments of water quality conditions were recently
conducted as part of the Partnership’s study efforts. Factors influencing water temperature in the
watershed include heat loading from direct sunlight due to lack of riparian vegetation, high turbidity
levels due to high rates of sedimentation, and hydrologic disconnection with cold water inputs such as
spring flows and seeps. Sediment deposition can cause pool infilling and channel aggradation, which
results in shallower water with warmer temperatures as well as other habitat impacts. Human activities
associated with sedimentation are discussed in the next section. The optimum summer temperature range
for juvenile coho is 10° to 15°C (McMahon 1983). At water temperatures greater than 20° C, significant
decreases in swimming speed and increases in mortality due to disease have been noted to occur
(McMahon 1983). 25.8°C is the upper lethal limit for coho at all life stages (Raleigh et al 1984).

Since 2004, Onset Hobo Temp or Optic StowAway loggers have been deployed at various sites in Mill,
Palmer, Felta, and Wallace. During the summer, temperature loggers were deployed in multiple reaches
on each stream (between two and five loggers per stream) with the exception of Wallace and Felta which
had one logger per stream. Temperature was recorded hourly at each station. This distribution of loggers
enabled within-stream temperature comparisons during the summer survival period. Temperature loggers
were deployed in the spring (April-June) and removed in the fall (October-November). Stream audits
were performed three times over the summer season to download data and check that the instrumentation
was functioning properly. At the downstream temperature (and flow) recording station on Mill Creek,
temperature loggers were left in the streams year-round to record hourly temperature during all seasons.
Continuous stream monitoring, which tracks the daily and seasonal variations and allows for a more
thorough assessment of stream health and how the conditions affect aquatic organisms throughout a
season, of other water characteristics should be considered for future monitoring

In 2005, during the study period, running weekly average temperatures at lower reaches never fell below
10°C or above 19.7°C, and running weekly maximum temperatures never fell below 10.9°C or above
20.9°C. All creeks showed a similar pattern of increasing temperature from winter to late spring. Running
weekly average temperatures were consistently high on Mill. Trends in running weekly maximum
temperatures were similar to running weekly averages.

In 2006, stream temperatures were consistently warmer across monitored streams in 2006 than in 2005.
Temperature in the monitored streams rises and falls according to an annual cycle. In the winter months
temperatures are cool, approximately 10°C or cooler and warm in the summer to temperatures above
14°C. Winter temperatures, were generally similar. In contrast, there can be a wide range in summer
stream temperatures between streams. This difference can be as great as 10°C for single temperature
measurements. Documenting these differences in stream temperatures between streams and the duration
of potential exposure of stocked coho to stress-related temperatures will increase the program’s
understanding of the variation in survival rates of spring stocked coho into these streams.
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In general, average stream temperatures in 2007 between June 15 and October 15 were higher than 2005
averages and lower than 2006 averages with some variability among streams. At stream sites where data
was collected in consecutive years from 2005 to 2007, maximum weekly average and maximum weekly
maximum temperatures between June 15 and October 15 in 2007 were similar to values in 2005 and
lower than values in 2006. In addition to annual variability, stream temperatures generally warm up in the
downstream direction. However this was not consistent in Mill Creek, that may suggest that that there is
influence of cooler tributaries and ground water that enters at various locations along the stream course.

In order to compare over-summer temperature among spring-release streams, a temperature monitoring
site within the stocking reach was chosen for each stream. These sites were also chosen based on
continuity of data collection since 2005 but are not necessarily consistent with respect to location in the
stocking reach (e.g. Palmer site was high in the stocking reach). Despite these potential biases,
consistently cooler running weekly average temperatures and running weekly maximum temperatures
were observed each year in Palmer Creek, whereas temperatures were often highest at specific sites in
Mill.

Temperatures in all reaches of Mill and Palmer Creeks remained relatively cool throughout the study
period in 2010, with the warmest peaks in late June, late July, and late August. In all streams, average and
maximum daily water temperatures observed in treatment reaches were higher than those observed in
reference reaches. Average daily water temperatures in study reaches were below 20° C during the study
period. Maximum daily temperatures reached the following highs in the reaches: 19.6° C in the Mill
Creek treatment reach, 18.4° C in the Mill Creek reference reach, 18.0° C in the Palmer Creek reference
reach.

DO measurements were also collected and recorded during the 2010 monitoring period. DO values were
summarized at the reach scale. The average DO concentrations observed were above the Water Quality
Obijectives (WQOs) in the Mill reference reach, Palmer reference reach, and Mill treatment reach (refer to
Appendix F, Table F-2).

Continuous temperature loggers were also deployed across the Mill Creek watershed by the Partnership
between 2011 and 2014. Average temperatures observed in the watershed sampling locations were above
the preferred range for coho salmon, but within the tolerance range, and within the suitable range for
steelhead (see additional details in SIP, Appendix C). DO data collected between 2011 and 2014 indicated
that average DO concentrations in the watershed reaches sampled met or exceeded the water quality
objective of 7.0 mg/L (as a year-round daily minimum) defined by the North Coast Regional Water
Quality Control Board for DO in the Mill Creek watershed. However, DO concentrations fell below the
objective in August and October of 2013 and in August of 2014, when stream flows were extremely low.

Need for Water Quality Monitoring in Mill Creek watershed

Continued and enhanced monitoring will provide a more thorough understanding of current water quality
conditions and establish additional reference data for comparison. Limited water quality monitoring has
been conducted in the watershed since 2004, primarily by the UCCE. This historical data has been
valuable when providing targets for management activities and projects.

Results from past monitoring in the Mill Creek watershed suggest that the water quality parameters
measured, temperature and dissolved oxygen, meets WQO’s for salmonid survival at different life stages.
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However, summer months pose the greatest challenge for water quality, likely due to the low flow regime
during that time. Low flow conditions result in less water volume available to dilute the concentration of
pollutants or attenuate the high summer temperatures, both of which drastically affect the quality and
availability of aquatic habitat. Temperature increases, low levels of DO, and an absence of habitat may
limit survival of juvenile salmonids in the watershed. Because these factors are so closely related, efforts
to increase summer flow are likely to have a beneficial effect on water temperature and DO
concentrations.

Water Quality Goals
Promote and protect the Beneficial Uses of the watershed
Reduce nonpoint source sedimentation
Reduce summer water temperature and provide increased summer flows through a combination of
off-stream storage and conservation practices

Chapter 7 discusses sedimentation in more detail. BMPs that support sustainable agriculture, improve
road development and maintenance, and reduce the impact of rural residential development are discussed
in detail in Chapter 3.

RECOMMENDED ACTIONS

The following are recommended components to continue ambient water quality monitoring with
enhanced equipment at an increased number of sites:

Recommendation WQ1 - Measure parameters to include continuous stream discharge, temperature,
DO, pH, Conductivity, TSS, and nutrients. Install temperature loggers in select sites through the
summer months.

Recommendation WQ?2 - Obtain instrumentation/lab facilities/funding to measure total suspended
solids (TSS) during periods of high turbidity to determine duration of high turbidity. These
measurements can be useful to calculate total quantities of material within or entering a stream system
and are not possible with NTU measurements, as well as provide more information about potential
impacts to aquatic wildlife.

Recommendation WQ3 - Conduct bioassessments as an indicator of aquatic habitat quality. Use
benthic macroinvertebrate assemblages. Use algal communities in stream reaches where algae are

consistently present, as an indicator of nutrient impacts to aquatic habitat quality.

Recommendation WQ4 - Implement Management Actions to decrease sediment loads. See Chapters
3and 7.

Recommendation WQ5 - Implement Management Actions to decrease summer water temperatures,
increase flow, and improve dissolved oxygen. See Chapters 4 and 6.
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CHAPTERG6. INSTREAM AND RIPARIAN HABITAT

This chapter provides a description of the instream and riparian habitat conditions within the Mill Creek
watershed. Characterization of habitat conditions was based primarily on recent reach-by-reach field
observations (UCCE, DFW, SRCD), surveys (UCCE, DFW), and the 2012-2013 large woody material
assessment (SRCD and Bey). The full assessment can be found in Appendix G. Maps providing locations
of reaches and surveyed sites can be found in Appendix H.

Since the mid-1990s several phases of projects involving the placement of large wood structures for
habitat enhancement have been completed in the Mill Creek watershed. In conversations with Mill Creek
landowners over the course of the Plan development, multiple landowners expressed interest in better
understanding the past placement of large wood in the creeks for habitat enhancement. As part of this
Plan, the SRCD and Ryan Bey completed an assessment that included the status of past installations of
these large wood structures. In this assessment of the past installations, care was taken to map existing
structures, assess the effectiveness and stability of them, as well as note occurrence of mobility and
displacement by flow.

The data and information collected in the CDFW Stream Inventory Reports of Mill Creek and its
tributaries were utilized, among other resources, in the development of the instream and riparian habitat
concerns and recommendations included in this chapter. Full reports of CDFW’s stream inventories of
each stream can be found in Appendix E. Maps providing locations of reaches referenced in the CDFW’s
stream inventories can be found in Appendix H.

The chapter discusses the management actions for instream and riparian habitat in general terms and
prioritizes these actions based on the opportunities and constraints to implement them. In some instances,
it was beyond the scope of this plan to develop site- or reach-specific projects or actions. The potential
improvements and management activities are coordinated with the management activities for water
conservation and sediment improvements in Chapters 3, 4, and 6, respectively.

FOCAL SPECIES AND HABITAT

Fish and other wildlife are key ecosystem components. Restoration of a fully functioning ecosystem with
all its component elements is consistent with the Plan’s goals for the Mill Creek watershed. Several listed
species are found within the Mill Creek watershed. Among the endangered species is the Oncorhynchus
kisutch, coho salmon. Threatened species that have been documented in the watershed include the Rana
draytonii, CA red-legged frog, and the Oncorhynchus mykiss, the steelhead trout.

Instream and riparian habitat quality for each of these species vary throughout the Mill Creek watershed.
Instream conditions such as food availability and temperature affect growth rates of salmonid within a
stream and also between different streams (USFWS, 1983). High winter flows increase salmonid
emigration and may effect smolt production (Giannico & Healy, 1998). Quantity of woody material and
density of habitats are strongly linked to salmonid overwintering survival (Quinn & Peterson, 1996).
Large wood material (LWM) directly improves fish habitat. It is especially effective in pools; a pool with
significant amounts of large wood is preferred by salmonids over a pool without it. Submerged large
wood with a rootwad attached provides especially good cover for fish. The presence of large wood in fast
water areas such as riffles and rapids creates a physical barrier around which water must flow, thus
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reducing water velocity. Decomposition of large wood in the stream serves as an energy source for the
growth of microorganisms, which in turn are fed upon by macroinvertebrates, the main food source for
salmonid fry. Many macroinvertebrate species spend part of their life cycles on large wood substrate.
Large accumulations of large wood can trap gravel and create new channels, especially during periods of
high flow. This increases the diversity and complexity of fish habitat.

Riparian habitats are essential for healthy stream systems for aquatic species and to help maintain the
viability of surrounding communities. Riparian habitats are the plant communities growing along a
stream, river or other body of water and interface with land and water. Riparian habitats also interface
with upland plant communities that play an important role in the health of the stream system and
associated riparian habitat. Riparian corridors are made up of the riparian habitat and associated stream,
river, creek and floodplain. In this Plan riparian corridors are used to describe the specific management
area to implement practices to maintain and improve riparian functions and health (USDA 2011).

Healthy riparian corridors help reduce the adverse effects of flooding by allowing for increased changes
in flow, reducing erosion, and improving stream bank protection. In addition riparian corridors improve
water quality by reducing temperatures and filtering out excess nutrients from agricultural and urban
runoff from entering the stream. Healthy riparian corridors, which provide key habitat to many different
types of terrestrial plant and animal species, also provide a long term source of large wood material which
is critical for salmonids and other aquatic species. Lastly, riparian corridors provide essential habitat
linkages for wildlife movement.

RECOMMENDED ACTION

Recommendation FS1 — Conduct surveys for species of concern, including but not limited to
pond-breeding and stream-breeding amphibians throughout the watershed; and support on-going
RRCSCBP monitoring and survey efforts of salmonid populations.

FISH PASSAGE

Habitat quality is influenced not only by the physical habitat available in a given reach of stream, but also
the accessibility of that habitat to the aquatic species that use it. Natural stream features such as log jams,
as well as man-made structures: dams, weirs, and culverts, are all instream barriers that potentially
prevent or inhibit the natural movement of aquatic species. Maintaining conditions within the stream that
provide hydrologic and structural barriers to fish habitat are limiting their recovery. Enhancing habitat
will not benefit these species without free access.

Reach-by-reach field surveys and observations have identified that access upstream by anadromous
salmonids has been significantly limited due to a flashboard dam located in the lower mainstem of Mill
Creek. Adult coho and steelhead would have better access to the upper Mill Creek system, which includes
excellent spawning and rearing habitat and is less susceptible to drying out in drought years, if the
flashboard dam barrier was made passable. This alteration is important to the long term reestablishment of
a self-sustaining coho salmon population in the Mill Creek watershed. There are a few other locations that
become barriers during low flow conditions in the mainstem of Mill Creek due to high gradient and drop
offs, i.e, a natural falls just below the dam, a high gradient section upstream of the waterfall, and log jams
further upstream. Additionally, there is potential for fish passage issues at the Mill Creek Road bridge
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over Wallace Creek in lower flows, however, adult salmonids would have little trouble passing in normal
winter flows. (Bauer et al, 2013). It is recommended that a fish passage study be completed throughout
the Mill Creek watershed. The evaluation of potential impediments to fish passage should be based on
features such as length, water velocity, slope, depth, jump height and pool depth for culverts, and features
such as downstream pool depth and waterfall length for dams and weirs.

RECOMMENDED ACTION

Recommendation FP1 — Remove major barriers to fish migration in the watershed.

INSTREAM HABITAT CONDITIONS AND CONCERNS

LARGE WOOD ASSESSMENT, 2012-2013

In 2012- 2013, a large wood assessment was conducted over five study reaches (Map 4). The study
reaches were Mill Creek to Puccioni Road Bridge (hereafter known as Mill Creek reach), Palmer Creek to
the confluence with Mill Creek (Palmer Creek reach), and Felta Creek: Fla, F1b, and F2. The total length
of all five study reaches was approximately 4.4 kilometers (2.7 miles). Assessment reaches were selected
by landowner accessibility. All contained naturally occurring wood, and previously installed LWM by the
CDFW and SCWA. Wherever present within each reach, data on wood, pools and recruitment were
gathered. A hand-held Trimble was used to geo-reference each location where data was collected which
then was entered into the mapping program ArcGIS for analysis. Data gathering commenced at a pre-
determined downstream location and terminated at a pre-determined up-stream location.

The assessment focused on salmonid habitat in the low-flow dry period, the season prior to consistent
winter rains typical of Northern California climate. Naturally occurring pieces of wood touching low-flow
creek water were measured and counted. Pieces suspended above low-flow creek water were not assessed,
with the exception of all previously installed LWM. Assessment of the CDFW/SCWA-installed LWM,
involved recording current functioning status, and length and diameter measurements of each piece. All
previously installed LWM structures were assessed within the selected reaches regardless of placement
and/or designed as low-flow or high-flow structures. Large wood installed by CDFW/SCWA was
identified by the use of attachment cables and bolts (Figure 1 in Appendix G) and by metal identification
tags secured to living trees on either bank.

At each potential LWM site, the assessment consisted of several steps. Large wood was immediately
classified as either naturally occurring, intentionally installed or a combination of both, typically at a
debris jam. The diameter and length of pieces meeting or exceeding the 30.5 cm (12”°) diameter and 1.8 m
(6”) length criteria established by Flosi et al., (1998) were recorded. A diameter at breast height (DBH)
tape and measuring tape were used to measure diameter and length, respectively. Diameter measurement
was taken at the midpoint of the piece. The total number of qualifying pieces was recorded. Each LWM
occurrence was geo-referenced using a hand-held Trimble. Large wood pieces were identified and
classified as either conifer or hardwood. The presence of small woody material (SWM) was also noted if
present. SWM were not measured or counted. To assess current functioning status of CDFW/SCWA-
installed LWM functioning criteria was considered i.e. if the piece was still properly attached, if it had
moved or was currently mobile, if the piece was broken and/or decaying, if a pool attributable to the
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LWM was present, and if the piece still met the accepted LWM length and diameter criteria established
by Flosi et al. (1998). These criteria were recorded for analysis.

Within the four reaches, any pool with a residual pool depth equal-to or greater-than 30.5cm (1 foot) were
measured, recorded and geo-referenced using a hand-held Trimble. Residual pool depth reflects the low-
flow conditions of the stream and is independent of stream discharge (Lisle, 1987). It is calculated by
subtracting the pool tail crest from the maximum pool depth of the entire pool system. Pools and pool tail
crests were measured using a stadia rod. Wherever possible, the structure or agent resulting in pool
formation was/were determined and recorded. Structures included LWM, boulders, or a combination.
The type of pool was also recorded, wherever possible. Types of pool include boulder-, root wad-,
bedrock- and log-enhanced lateral scour pool. Creek bed materials were also noted and classified as either
bedrock, very large, double-head or single head-size boulders, large, medium, small or fine gravel or silt.

A visual assessment of left and right banks was conducted. This served to identify causes of LWM
recruitment not only at that particular site, but also to establish an overall assessment of the dominant
recruitment method(s) in the watershed, a particular creek or a designated reach. Recruitment methods
included bank slides, bank undercut, intentional placement, other causes or a combination of the
aforementioned. In an effort to better understand LWM recruitment outside and beyond creek banks, any
other factors affecting LWM recruitment were also recorded. Examples include roads, bridges, buildings,
railroads, and predominant land use.

Surrounding predominant land-use was noted and classified as agriculture, livestock, dairy, forestry,
agriculture, other, or a combination. Land ownership was also reported and classified as private, public or
other. Any easements attached to the land were also noted (Bey, 2013).

Results of 2012-2013 Mill Creek watershed Large Wood Assessment

The total length of all creeks surveyed was approximately 4.4 km (2.7 miles). Mill Creek reach sampling
commenced at the confluence of Palmer Creek, terminated at the Puccioni Road Bridge, and was
approximately 2 km (1.25 miles) in length. Palmer Creek reach sampling terminated at its confluence
with Mill Creek and was 914 m (3,000 feet) in length. Felta Creek (Fla & F1b) sample reach consisted of
two sub-reaches, totaling approximately 335 m (1,100 ft). Felta Creek F1la commenced and terminated on
a single land-owners property. F1b ran through multiple properties and terminated at the Felta Road
bridge. Felta F2 sample reach was entirely in a single landowner’s property and was approximately 1,103
m (3,620 ft). See LWM Assessment maps in Appendix H.

The predominant land uses throughout the survey are were small-scale timber production and agriculture,
predominantly grape growing. The dominant cover throughout is a mixture of conifer and hardwood,
including Douglas fir (Pseudotsuga menziesii), Coast redwoods (Sequoia sempervirens), California bay
laurel (Umbellularia californica) and alders (Alnus spp.).

Large wood was sampled at 57 sites. These sites comprised 38 natural LWM sites, 16 CDFW/SCWA.-
installed sites and three combination natural and CDFW/SCWA -installed sites, together consisting of
125 pieces of wood. Rootwads were present at 23 sites. The mean diameter of all measured wood was 41
cm (16 in), = 17.5 cm (7 in) and the mean length was 7 m (23 feet), = 4.1 m (13.6 ft).
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The overall functioning effectiveness of CDFW/SCWA installed LWM is mixed. Mill, Palmer and Felta
(Fla & b) reaches contained CDFW/SCWA -installed pieces of LWM that no longer qualified as LWM.
The diameter of these pieces was less than the minimum requirement of 30.5 cm (12 in). In Palmer Creek,
a piece of LWM suspended over low-flow water (hot measured for statistical analysis) had snapped into
two pieces due to decay. In Felta (Fla & b) a structure consisting of four pieces of LWM cabled and
bolted together, and anchored to the bank, had separated completely with pieces now lying on either side
of the creek. At a different site in the same reach, a piece of LWM lay disconnected, 12 m (40 ft) away
from the original structure. However, the effectiveness of installed LWM creating pools reveals different
results.

Eighty-nine pools in all five reaches were sampled. The mean depth was 61 cm (2 ft) and the standard
deviation was 24cm (9.5 in). The deepest pool measured was 111 cm (3 ft 8 in). Forty-nine pools (55.1%)
had a residual depth greater-than or equal-to 30.5 cm (1 ft) but less than 61 cm (2 ft), 27 pools (30.3%)
had a residual depth of greater-than or equal-to 61 cm (2 ft) but less than 91.5 cm (3 ft) and 13 pools had a
residual depth greater-than or equal to 91.5 cm (3 ft).

A comparison of the mean RPD of pools associated with CDFW/SCWA LWM (single and multiple
pieces and attached to boulders) and naturally occurring LWM in all reaches indicates that installed LWM
is functioning like naturally occurring LWM. The mean RPD of all types of installed LWM (single and
multiple pieces, combinations of installed and natural pieces and structures containing CDFW/SCWA
wood and boulders) is 67 cm (2 ft 2in). The mean residual depth of all sampled pools associated with
naturally occurring LWM is (2 ft 1in) and the mean residual depth of pools containing rootwads is 65 cm
(2 ft 2 in). These data suggest that CDFW/SCWA LWM, whether installed with just CDFW/SCWA
wood, a combination of CDFW/SCWA and naturally occurring wood, or using a combination of wood
attached to boulders, is functioning as well as naturally occurring LWM and rootwads. However, over
time CDFW/SCWA -installed pieces are decaying. It is unclear if they will continue to function by
replicating natural structures as they continue to decay.

Throughout the sampled sections, the creek bed material ranges from silt and sand to gravel of assorted
sizes. All creeks contain boulders of varying sizes, but Palmer Creek contains some noticeably large
boulders constricting creek flow. Felta (F1a and b) contains several boulder weirs, unlike the other
sampled reaches. Scour pools are the predominant pool type throughout the watershed. The majority of
pools are log-, rootwad-, boulder- and bedrock-enhanced scour pools.

Large wood recruitment opportunities throughout the sampled reaches are mixed. A significant inhibitor
of large wood in Mill Creek is the presence of Mill Creek Road. Used primarily by homeowners in the
watershed, this paved road serves as the major access artery in and out of the valley. The importance of
this road limits the potential for LWM recruitment as falling wood would quickly be cut and cleared,
ensuring the road remains open to traffic. Felta Creek Road, although smaller, acts similarly and appears
to be impacting LWM recruitment. Palmer and Felta (F2) do not suffer the same recruitment limitations
as Mill and Felta (F1a and b). Other factors influencing recruitment are selective timber harvesting
adjacent to Mill, Palmer and Felta (F2) Creeks, and grape growing within the sampled reaches is
predominantly adjacent to Felta (Fla and b) Creek. Clearing of stands to make way for agriculture
continues to impact LWM recruitment, especially where natural buffers between areas under cultivation
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and creeks are narrow. Land-ownership throughout the watershed is private, potentially reducing
protection of future LWM sources.

Summary of CDFW Stream Reports and Current Observations for Instream Habitat

Mill Creek

In general, Reach 1 (See map in Appendix E) has good spawning habitat however, rearing habitat is
limited and much of the reach dries up in most years. More deep pools with adequate shelter and cooler
summer temperatures are needed. The unstable banks and effects of channelization downstream of the
Westside Rd bridge limits instream habitat improvement alternatives, although some opportunity exists
upstream. In reach 2, rearing habitat is much better, although few riffle habitat exists for spawning due to
the boulder section, and what does exist is unsuitable for spawning due to high gravel embeddedness.
Reach 3 has only fair rearing and spawning habitat. Upstream of the Wallace Creek confluence,
conditions are better. In reaches 4 and 5, spawning and rearing habitat exists, canopy shading is higher,
although instream shelter is still lacking and stream bank erosion is prevalent due to poor road
maintenance, the lack of large woody debris, and high stream velocities. However, many opportunities
and alternatives exist for habitat improvement due to the stable channel types. Upslope land use practices
such as logging and vineyards on steep slopes have impacted spawning gravels and decreased pool
volume in the upper reaches. Additionally, these upstream effects seriously impact spawning resources
downstream in lower gradient reaches (4 and 5). Channel incision in Reach 8 has occurred due to the
dams cutting off gravel supply. Structures to offset channel downcutting and recruit gravel for spawning,
are recommended.

Boyd Creek, Angel Creek and Coldwater Gulch are smaller tributaries of Mill Creek. Boyd Creek was
surveyed by CDFG in 1996 and is included in the Mill Creek Stream Inventory Report.

Limiting Factors:
Gravel/Cobble embeddedness in fine sediment
Loss of instream structure and shelter
Loss of pools and pool habitat

Instream Habitat Enhancement Opportunities:
Monitor fish passage at lower falls
Increase woody cover in the pool and flatwater habitats along the entire length of the
stream. This must be done where banks are stable as in reaches 2-7 or in conjunction with
stream bank armor to prevent erosion reaches 1, 8 and 3.
Reach 7 would benefit from bank-placed boulders single and opposing wing-deflectors.
Reaches 3 and 7 are excellent for many types of low and medium stage instream
enhancement structures. Many site specific projects can designed to increase pool
frequency, volume and shelter.

Overall results of the survey in Boyd Creek showed salmonid habitat was impacted due to elevated stream

temperatures and embeddedness ratings in pool tailouts, and low shelter ratings. It was recommended to
install structures to offset channel downcutting and to recruit gravel.
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Felta Creek

Overall, habitat conditions for both steelhead and coho throughout the Russian River basin have declined
over time. However, of the Russian River tributaries surveyed so far since 1994, Felta Creek is in the best
condition for salmonid habitat. In general, reaches 2-4 of Felta Creek (See map in Appendix E) are fair
for salmon and steelhead habitat. The many scour pools may be used as rearing habitat, however, shelter
is lacking and stream temperatures are moderately high. Riffle habitat exists for spawning, but some
reaches have high gravel embeddedness. The intermittent flow of reach 1 and boulder section of reach 2
limits instream habitat improvement alternatives, although some opportunity exists. Any work considered
in reaches 1 and 2 will require careful design, placement, and construction that must include protection
for the adjacent road and high stream velocities. Log cover structures could be used to increase instream
shelter.

Upstream of the Boring's bridge, conditions are better. In reaches 3 and 4, spawning and rearing habitat
exists and canopy shading is high overall, although some areas have no canopy at all. However, instream
shelter is still low, stream temperatures are higher and stream bank erosion is prevalent due to past
logging roads. Opportunities for improvement with Reach 3 are minimal due to unstable banks. Reach 4
is excellent for many types of low and medium stage instream enhancement structures and many
opportunities and alternatives exist for habitat improvement due to the more stable channel type. Many
site specific projects can be designed within this channel type, especially to increase pool frequency,
volume and shelter.

The best spawning habitat in the watershed exists within reaches 3 and 4, and within Salt Creek. Down-
stream in Reach 1 and 2 spawning and rearing habitat quality diminishes due to the effects of eroding
stream banks and high energy of the boulder section 16 respectively. Sediment transported downstream
from stored sediments in reach 4 during high winter flows impact the spawning habitat in lower gradient
reaches below. Erosion control riparian planting is recommended.

Limiting Factors:
Elevated stream temperatures
Gravel/Cobble embeddedness in fine sediment
Loss of pool habitat
Loss of instream structure and shelter

Instream Habitat Enhancement Opportunities:
Where feasible, design and engineer pool enhancement structures to increase the number
of pools. This must be done to where banks are stable (reaches 1, 3, and 4) or in
conjunction with stream bank armor to prevent erosion.
Where feasible increase woody cover in the pool and flatwater habitats along the entire
stream. Add high quality complexity with larger woody cover. Cover/scour structures
constructed with boulders and woody debris would be effective in flatwater and pool
locations. This should be done where banks are stable (Reach 4) or in conjunction with
stream bank armor to prevent erosion.
Fish passage should be monitored in Reach 2 where access for migrating salmon has been
identified as a concern.
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Structures to recruit spawning gravel should be installed to trap, sort and expand red
distribution in the stream especially in reach 3 below Folger’s bridge and in reach 4
above the Salt Creek confluence.

Salt Creek, a small tributary to Felta Creek, was also surveyed in 1995. Results of the survey indicated
loss of pool habitat, low shelter ratings over riffles and elevated cobble embeddedness. It was
recommended to enhance log and root wad cover.

Palmer Creek

In general, Palmer Creek is good for steelhead habitat. There are abundant pools with adequate depth but
little shelter. Although 12 riffle habitat exists, some of it is impacted from sediment, which increases in an
upstream direction. The higher the percent of fine sediment, the lower the probability that eggs will
survive to hatch. This is due to the reduced quantity of oxygenated water that is able to percolate through
the gravel, or because of fine sediment capping the redd and preventing fry emergence. Shade canopy and
riparian vegetation are good in Palmer Creek. If the riparian zone is undisturbed, eventually steelhead
habitat will improve due to new recruitment of large woody debris into the stream. Since this process may
take many decades, and salmonid populations are dwindling quickly, it is advisable to improve conditions
with instream structures.

Limiting Factors:
Elevated stream temperatures
Gravel/Cobble embeddedness in fine sediment
Instream Habitat Enhancement Opportunities:
Where feasible, increase woody cover in the pool and flatwater habitat units along the
entire stream.
Adding high quality complexity with larger woody cover is desirable.
Where feasible, design and engineer pool enhancement structures to increase the number
of pools in all reaches.

Wallace Creek

In general, Wallace Creek is marginal for salmonid habitat. Although the existing pools are relatively
deep, more pools and better pool shelter is needed. Even though canopy levels are fair, water
temperatures are close to the threshold stress level for salmonids. Although there is an adequate amount
of gravel in the riffle habitats, this gravel is highly embedded, making it poor for spawning salmonids.

Limiting Factors:
Loss of pools
Loss of pool shelter
Elevated stream temperatures
Gravel/Cobble embeddedness in fine sediment
Instream Habitat Enhancement Opportunities:
Where feasible, increase woody cover in the pool and flatwater habitats along the entire
system.
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Where feasible design and engineer pool enhancement structures to increase the number
of pools.

Angel Creek
In general, Angel Creek is fair for steelhead habitat. There are relatively few pools with adequate depth

and shelter. Although riffle habitat exists, much of it is impacted from sediment, making it marginal for
spawning. Shade canopy is good on Angel Creek, although it mostly consists of younger trees.

Summary of Streamflow Improvement Plan Observations for Instream Habitat and Conditions

Habitat quality and conditions were evaluated as part of the Streamflow Improvement Plan (see Appendix
C). A key finding of the study was that juvenile coho were able to persist at extremely low surface flows
in Mill Creek (see Figures 32 — 37 in SIP). The data collected indicate that pool connectivity is a key
factor in survival of juvenile coho during the summer season with coho surviving at flows below 0.5 ft%/s,
as long as pools remained connected. These findings suggest that stream flow improvement plans
designed to benefit salmonid populations should support efforts that will, at a minimum, keep pools
connected.

Since survival of salmonids to the adult stage is positively correlated with smolt size, increased growth in
the stream environment can increase chances of fish returning as adults to spawn. Flow has been
positively correlated with production of benthic macroinvertebrates (BMI), which are a primary food
source for rearing juvenile salmon. Based on the findings in the SIP and prior research, the data suggests
that increasing summer velocities beyond minimum persistence flows would likely promote higher
growth of juvenile salmon and, in turn, more adults returning to spawn.

RECOMMENDED ACTIONS

Recommendation IH1 — Continue assessing all large wood previously installed through the
CDFW/SCWA projects as well as naturally occurring pieces, and complete a more extensive
watershed-wide large wood survey.

Recommendation IH2 — Provide resources to landowners about large wood in streams, and develop
and implement instream enhancement projects in areas of Mill, Felta, Palmer and Wallace creeks with
less than adequate cover and scour for anadromous species.

Recommendation IH3 — Assess presence and quality of decaying, or soon-to-decay, wood, snags,
and downed wood to protect streambank features and to potentially increase their abundance and

functionality.

Recommendation IH4 — Work with landowners to maintain existing large wood in the stream and
repair failures of installed large wood structures watershed-wide.
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RIPARIAN HABITAT CONDITIONS AND CONCERNS

In the Mill Creek watershed, the riparian habitat is characterized by the following trees and shrubs:
California Bay, (Umbellularia californica), big leaf maple (Acer macrophyllum), white alder (Alnus
rhombifolia), willow (Salix spp.), coast redwood (Sequoia sempervirens), Douglas-fir (Pseudotsuga
menzieii), spicebush (Calycanthus occidentalis), wild and cultivated grape (Vitis sp.), Oregon ash
(Fraxinus latifolia) and live oak (Quercus agrifolia). Also, there are a variety of grasses, herbs, sedges
and rushes that make up the herbaceous layer of the riparian corridor. These plant assemblages integrate
with upland plant comminutes that may include: mixed conifer forests, oak woodlands and grasslands.

For most salmonid stream bearing systems, canopy coverage of 80% or greater is considered sufficient to
provide enough shade and coverage. Based on past CDFW stream surveys, approximately one third of
the watershed is lacking sufficient canopy and shade along the creek. In addition to canopy coverage, the
function of the riparian corridor should also be assessed based on the width and degree of adjacent
floodplains, degree of regeneration and the health of the trees and understory vegetation.

A major issue in the Mill Creek watershed is the majority of the stream segments that are confined by
either main roads or rural residential and agricultural development. This causes channelization of the
stream which increases channel incision and leads to many habitat problems such as bank erosion and loss
of riparian habitat (CDFW 2006).

Within the lower part of the watershed and along some sections of Wallace Creek, there are more open
areas with direct sun exposure along the creek. Within the upper part of the watershed Mill Creek and
parts of Felta and Palmer flow within steeper gulches that are naturally shaded. Also, the long legacy of
logging and vegetation management in Mill Creek has impacted the riparian corridor by limiting the
establishment of larger trees along portions of the creek and within adjacent uplands areas which can
contribute to erosion and the removal of riparian habitat.

In general, the majority of the watershed has a thin corridor and where possible, should be expanded.
Also, there are areas of low natural recruitment and sections where there are many dead and dying trees.
Also, there are sections of the creek heavily inundated with invasive plants including Himalayan
blackberry and vinca which both suppress natural regeneration of native riparian plans and are carriers for
Pierces disease. These areas are more abundant along Mill Creek Road and parts of Wallace creek and
less so along Felta and Palmer creeks.

It is critical to provide resources to landowners on the multi-benefits of healthy riparian corridors both for
habitat values and for the long term protection of adjacent agricultural and residential properties. Helping
landowners understand these benefits and specific management actions that can be implemented is needed
for long term habitat improvement in the watershed. The involvement of landowners is key to
implementing the needed actions recommended in this plan.

The following includes a discussion of recommendations for riparian enhancement throughout the Mill
Creek watershed. Additional sources of agency enhancement recommendations are provided in Appendix
I. East of Westside Road, Mill Creek and the associated riparian corridor is restricted by agricultural
development on both sides of the creek. There are some areas within this reach that are lacking
regeneration and there are semi bare areas along the stream. More assessment and outreach is needed to
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determine specific zones and treatments within this reach. This needs to be done in conjunction with
determining the habitat enhancement value of this work based hydrology conditions in that reach.
Upstream of Westside Road to the confluence of Wallace Creek is a high priority area for stream
enhancement. Increased riparian cover is needed within specific reaches where the creek is exposed. In
addition, the riparian corridor is thin primarily on the left bank. More assessment and outreach should be
conducted within this reach to determine the highest priority zones and specific treatments. Between the
confluence of Wallace Creek and approximately a ¥4 mile before Puccioni Road, there are sections where
there is low regeneration and complexity. Although most of the channel is shaded, the riparian corridor
should be expanded where it is not restricted by Mill Creek Road or other development. More assessment
and outreach should be conducted within this reach to determine the highest priority zones and specific
treatment. Between Puccioni Road and Palmer Creek, there are reaches with dead and dying alder trees
and a dense establishment of Himalayan Blackberry that is suppressing natural recruitment. Landowners
have already been identified who are interested in Himalayan blackberry control and riparian
enhancement in this area.

To improve the riparian corridor in Felta Creek, more assessments should be done to determine the
priority and need for increasing canopy and extending the riparian corridor. In Wallace Creek,
approximately 2000 feet upstream from Mill Creek for approximately 800 feet, there are open areas
lacking in cover and regeneration. Within this area, there are evident erosion sites and bare banks. Near-
stream plantings should be installed and the riparian corridor should be expanded where possible within
this reach. Further assessment and outreach needs to be completed to determine priority level and
specific treatments within the upper two thirds of Wallace Creek, as there is an overall lack of
understanding of stream conditions in this area and landowner participation thus far has been low.

Due to current riparian conditions along Palmer Creek, increasing shade may be less of a priority
however, where possible the corridor should be expanded. Further assessment should be done to
determine specific treatment zones and determine landowner interest. Outreach should be done to
landowners with forest lands to develop forest management plans and help landowners apply for cost
share funding for those that qualify. Where needed, provide resources to landowners on invasive plant
identification, the methods of invasive plant removal and connect landowners with technical and funding
assistance.
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RECOMMENDED ACTIONS

Recommendation RH1 - Conduct targeted outreach and coordinate with other agencies to assess
high priority reaches and areas lacking habitat information and develop site specific treatments. This
should be done in tandem with outreach and development of instream or other conservation projects.
Where instream projects or other conservation projects are implemented, the stream corridor should
be assessed to determine the need for increased riparian canopy and coverage.

Recommendation RH2 - Hold small landowner meetings with neighbors along Wallace Creek and
other tributaries in the watershed. Where instream projects or other conservation projects are
implemented, the stream corridor should be assessed to determine the need for increased riparian
canopy throughout the watershed

Recommendation RH3 - Prioritize and implement the highest priority riparian enhancement projects
for multi-purpose restoration treatments.

Recommendation RH4 — Secure funding to implement the highest priority, multi-purpose riparian
enhancement projects and help landowners apply for cost share programs.
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CHAPTER 7. SEDIMENT SOURCES AND IMPACTS

EROSION PROCESSES AND CONCERNS
Background

Since the early 1800s, human activities have altered the natural erosion and hydrologic regimes of the
Mill Creek watershed. Through the development of a thriving logging industry, construction of an
extensive road network, and more recent residential development, the rate and volume of erosion and the
surface hydrology of the watershed have been significantly altered. In addition, the further development
of residential primary access roads into the watershed directly alongside Mill Creek and its major
tributaries has acted to further channelize the waterways. The combination of these factors has caused
dramatic changes in the types and rates of erosion in the watershed with consequences for both stream
channel form and aquatic habitat quality.

The processes and rates of erosion occurring in a watershed combined with the mechanisms by which the
eroded material is transported dictate the volume and rate the eroded sediments will be delivered to a
stream network. Gravel and sediment recruitment is a natural function of a stream system but land
management practices can have a great effect on erosion rates and the mechanisms that lead to the
sediment delivery to a stream. Historically, it is likely that Mill Creek delivered sediment derived from
its steep upper reaches to the low-gradient Dry Creek alluvial plain at a slow but steady rate. The
sediment transport rate of the Mill Creek tributary network would have been at a relative balance with the
sediment inputs. This consistent process would be accentuated by the occasional large erosion event such
as a landslide or debris flow resulting from a large but infrequent storm event. These large erosion events
were likely the primary catalysts to significant alterations in the morphology of the Mill Creek stream
network.

In the last 150 years, human activity has made significant changes to the Mill Creek landscape in the form
of land cover and stream channels. High intensity logging has taken place over the majority of the
watershed area, increasing storm runoff and sedimentation. Formerly undeveloped native timberlands and
scrub have been converted for a variety of uses including vineyards, orchards, cattle grazing, and
residential development. This alteration to the landscape has created a significant increase in bare
compacted soils and impervious surfaces, such as roads and rooftops, significantly increasing runoff
volumes and rates as well as erosion and transport of fine sediments. The increased runoff leads to
increased peak discharge of Mill Creek and its tributaries and has altered sedimentation rates and overall
geomorphology of the stream networks.

Erosion Types in Mill Creek and Related Concerns

Limited scientific assessment of erosion and sediment delivery to streams has occurred in the Mill Creek
watershed. From these assessments, as well as other studies, recent field observations and anecdotal
evidence, channel incision and road-related erosion appear to be the most significant management-
induced sources of sediment in the watershed.

A CDFG stream inventory conducted in 2000 attributed extensive channel incision in Mill Creek to the
incision of the Russian River causing headcutting through Dry Creek and into the lower reaches of Mill
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Creek. Historically, dams in the headwaters of Mill Creek cut off replenishing gravel supplies which
contributed to increased stream incision (CDFW 1995). This incised condition can lead to several
different factors that affect the morphology of a stream channel.

Roads can have a significant impact on a watershed by disrupting drainage patterns and adding
compacted impervious surfaces that lead to increased runoff patterns. By diverting water from its natural
course down a hillside or ephemeral stream there is an increased risk of the water gaining erosive force
and leading to gully development and landsliding. Anywhere a road crosses a stream channel is a constant
potential for erosion that requires consistent observation and maintenance to prevent failure. While
necessary for our access needs, roads are prominent sources of fine sediment in Mill Creek.

Rainsplash, sheet and rill erosion on agricultural lands and other disturbed lands where cover conversion
has occurred may be a considerable source of fine sediment in the watershed, but no systematic survey
has been performed. From a review of current satellite imagery of the watershed, mass movements do not
appear to be a frequent occurrence in Mill Creek. Although mass movement sites are active contributors
to the sedimentation of Mill Creek, especially in the steep headwater streams, they are not prominent
features on the landscape.

Excessive fine sediment in a stream system can have significant impacts. Besides the unappealing
aesthetic of a very turbid stream, there are very serious affects to aquatic habitat quality, particularly for
salmonids. The quality of the water salmonids reside in heavily influences their success to propagate and
sustain their populations for future generations. Fine sediment pollution has been shown to negatively
affect salmonids on multiple levels. It has been demonstrated that fine sediments severely impact
incubation success of salmonid embryos (Reiser and White 1988). Female salmonids create a nest in the
substrate of stream by using their tails to winnow away fine sediments from an area while leaving larger
gravels in place to lay their eggs among. However, fine sediment eventually finds its way back into the
redd by the “pulling” of water downward through the redd. Redds are constructed in such a way to create
down-welling through it to bring oxygen rich water into contact with incubating eggs and to remove
metabolic wastes (Kondolf 2000). This down-welling also brings with it fine sediments that are drawn
into the redd even at times when high water velocities would prevent deposition on the gravel surface.
Therefore, suspended sediments that would normally get carried out to the bay or get deposited in fringe,
low velocity areas work their way down through the redd. These sediments often form a seal above the
egg pocket (the actual location of egg deposition) thus sealing off the eggs for effective metabolism
(Chapman 1988). Increased fine sediments may also have the effect of decreasing the production of
macroinvertebrates that are an important food source for fry, juveniles, and smolts which can lead to
reduced growth rates. It may also result in gill abrasion, impaired water quality, and overall reduced
feeding success (McDonald 1991).

Channel incision

Steam channel incision defined as the lowering of the stream bed over a period of time. A “stable” stream
is in a dynamic equilibrium when, over a decadal time scale, sedimentation processes are balanced so that
the channel, while changing locally, maintains the same average morphological character. The
morphology of a stream depends on two independent variables; runoff and sediment yield. These act in
concert to determine channel depth, cross section, and grade. Boundary conditions include the valley
slope, geology, resistance, soil type, and vegetation and may also include man-made controls such as
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dams, bridges, and water take from the creek for agriculture or other uses. Changes in sediment load, flow
regime, and boundary conditions can disrupt the balance resulting in a creek that undergoes rapid
morphological changes. When long-term stream erosion exceeds sedimentation, channel incision occurs.
Channel modification, including confinement and straightening of the channel, often leads to incision.
Other causes for channel incision include reduced sediment transport due to upstream dams, increased
peak flows caused by residential development, cover alterations in a watershed, and the removal of wood
from a stream channel.

In the Mill Creek watershed most of the mentioned altering variables are in effect. The development of
impervious surfaces from residences and compacted roads with installed drainage culverts has hardened
the watershed, which has increased the rate of storm run-off. The dams in the Mill Creek headwaters have
cut off gravel supplies to the upper watershed and below to a lesser extent, since many of the tributaries
supply gravel to Mill Creek. Channel narrowing, channelization and straightening of the creek associated
with Mill Creek Road, and seasonal dams have caused an increase in stream velocity, excessive debris
transport, and an overall channel incision in the upper portion of the stream. This has led to many habitat
problems in the stream including: loss of gravel used for spawning, bank erosion and loss of riparian
habitat, loss of instream structure (i.e. woody debris) and thus pool habitat. Anecdotal information from
landowners indicates increased urbanization and summer dams have decreased summertime flow for
domestic use since the 1970's, particularly in between the Palmer and Felta Creek confluences with Mill
Creek. In general this has also resulted in an overall loss of pools, and loss of instream shelter for
juvenile salmonids. Downcutting in the upper watershed has caused a migration barrier in Boyd Creek at
the confluence with Mill Creek (CDFW 1995).

Surface Erosion

Surface erosion processes area relatively small scale erosion processes that can be broken down into
rainsplash, sheet and rill erosion. These are processes that can take place over broad areas where there are
bare soils or overall lack of cover. Rain drops which fall directly upon bare soils will have a splash effect;
this is called rainsplash and is defined as the impact of rain drops on the soil surface. Rainsplash only
occurs if rain falls with sufficient intensity. If it does, then as the raindrops hit bare soil their kinetic
energy is able to detach and move soil particles a short distance. In many cases, particles may only be
moved a few centimeters, however, if rain fall begins to concentrate, these particles are easily transported
by sheet erosion. Sheet erosion is the transport of materials overland in broad extremely shallow flows
rather than in defined channels or rills. A more or less uniform layer of fine particles is removed from the
entire surface of an area, often times from a disturbed area such as plowed fields or unsurfaced roads,
where there is a lack of vegetative cover. As sheet flow coalesces it will form into rills which are small
channels generally categorized as measuring less than 1 ft x 1 ft in cross-sectional area (Flosi et al. 2006).
Rill erosion has the ability to transport large volumes of material delivered to them from the previous
processes and can also expand as contributing flow increases thus increasing the total amount of material
in transport.

No systematic assessment or modeling of surface erosion has been conducted for the Mill Creek
watershed, but it is likely that the process of converting native woodlands to other land uses (residential,
agricultural) has increased surface erosion over historical levels. Aside from increased erosion rates,
residential and agricultural properties are often designed to drain water rapidly which leads to increased
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rates of storm runoff and higher peak storm flows in the creeks. This results in increased delivery of
surface erosion to the creeks and can lead to increased scour and incision of the stream channels.

Gullies

A gully is created when the process of rilling grows to larger features measuring larger than 1 ft x 1ft in
cross sectional dimension (Flosi et al. 2006). Gullies can become very large features that transport
significant amounts of sediment from erosive hillslopes to a stream network. They can form from the
coalescing of rills or be caused by concentrated drainage exiting a roadbed or culvert. This concentrated
flow creates a new linear erosion feature where there was no drainage feature before. These features have
the ability to stabilize on their own or can continue to erode and become significant features on a hillslope
contributing large volumes of material to a stream depending on soils, slope gradient, and water input.
They act to contribute sediments to the waterway by transporting materials already in solution at the head
of the gully and by expanding in size contributing its eroded materials.

Gullying does not currently appear to be a major source of sediment in the Mill Creek watershed. Field
observations indicate, however, that gully formation is becoming more common on floodplain surfaces
adjacent to incised stream channels throughout the watershed.

Roads

In the Draft Russian River Basin Fisheries Restoration Plan (Basin Plan) prepared by the CDFG, it is
stated that, “In terms of accelerated erosion, road building is the most detrimental human activity.”
Sediment delivery to stream channels from roads and road networks has been extensively documented,
and is recognized as a significant impediment to the health of salmonid habitat (Harr and Nichols, 1993;
Flosi et al., 1998). Reasons given for the detrimental effects of roads include the fact that the slopes at
which many roads are built tend to inhibit the natural dispersal of water thereby concentrating runoff and
creating gullies and landslides. In addition, road networks have created drastic changes in the natural
drainage patterns of the watershed through increasing the amount of impervious surfaces and diverting
water to follow roads rather than natural patterns.

Roads are a major source of erosion and sedimentation on most managed forest and ranch lands.
Compacted road surfaces increase the rate of runoff, and road cuts intercept and bring groundwater to the
surface. Ditches concentrate storm runoff and can transport sediment to nearby stream channels.
Culverted stream crossings can plug, causing fill wash outs or gullies where the diverted streamflow runs
down nearby roads and hillslopes. Roads built on steep or unstable slopes may trigger landsliding which
deposits sediment in stream channels. Filling and sidecasting (the act of placing material on the hillslope
to increase road width) increases slope weight, road cuts remove slope support, and construction can alter
groundwater pressures, all of which may trigger landsliding. Unstable road or landing sidecast materials
can fail, often many years after they were put on steep hillslopes. Lack of inspection and maintenance of
drainage structures and unstable road fills along old, abandoned roads can also result in soil movement
and sediment delivery to stream channels (Weaver and Hagans 1994).

The compacted impervious surfaces road beds create across a watershed actively capture and transport
hillslope drainage down their lengths due to road insloping or the existence of inboard ditches that
transfer flow. These conduits transport fine sediments derived from the road surface, the exposed cutbank
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of the road, and the inboard ditch itself, and deliver it to stream channels. This is referred to as “chronic
erosion” because it is a steady and on-going process.

Stream crossings on road networks require careful design and maintenance to ensure longevity.
Classically, stream crossings, particularly culverted crossings, have been under-designed and poorly
constructed. Culverts are regularly too small to handle peak flows of the streams they are installed to
convey, they are installed too shallow making them subject to plugging, and the crossings are designed in
a way that, in the case of the culvert being overwhelmed, the stream will flow down the roadbed rather
than staying within its natural channel. This diversion of a stream can lead to extreme erosion in the form
of gullying or landsliding where the flow exits the road and finds its way back into the channel. This
erosion is referred to as “episodic erosion” (Weaver and Hagans 1994) and can lead to significant pulses
of sediment being delivered to a stream system.

Road assessments and Implementation technigues

Unlike many watershed improvement and restoration activities, erosion prevention and "storm-proofing"
of rural, ranch, and forest road systems has an immediate benefit to the streams and aquatic habitat of a
watershed. It helps ensure that the biological productivity of the watershed's streams is minimally
impacted by future road-related erosion, and that future storm runoff can cleanse the streams of
accumulated coarse and fine sediment, rather than depositing additional sediment from managed areas
(Weaver and Hagans, 1994).

It is unknown how many miles of road exist in the Mill Creek watershed. Gaining access to properties in
Mill Creek to assess the road networks is a significant first step in understanding what processes are
occurring in the watershed. The purpose of a road-related sediment source assessment is to identify and
guantify road-related erosion and sediment delivery to streams, and present a prioritized plan-of-action for
cost-effective erosion prevention and erosion control for the road system.

Depending on the future land use needs a landowner or property manager may have, different techniques
of drainage improvements may be utilized: upgrading or decommissioning. Upgraded roads are kept
open, and are inspected and maintained. Their drainage structures are designed to accommodate the 100-
year peak storm flow. Conversely, properly decommissioned roads are closed and no longer require
maintenance. Whether through upgrading or decommissioning, the goal of storm-proofing is to make the
road as “hydrologically invisible” as possible, that is, to reduce or prevent future sediment delivery from
the road to the local stream system (Weaver and Hagans 1994).

Completed road assessments and implementation

Steps towards decreasing the inputs of road derive fine sediments have been completed in Mill Creek and
its tributaries. In 1997 Pacific Watershed Associates (PWA) completed an assessment of Palmer Creek
Road which is the primary access to a rural residential subdivision in the Palmer Creek watershed. This
assessment of over 2 miles of road was funded by CDFG with help from Sonoma RCD (at that time
called Sotoyome RCD). Overall, the assessed road was deemed insufficiently constructed with regard to
preventing or controlling erosion, with poorly constructed stream crossings and inadequate road drainage.
In the assessment PWA identified erosion sites that were actively eroding or had potential to contribute
fine sediment to Palmer Creek and also identify lengths of road that were contributing drainage to the
erosion sites. The result of this assessment was a prioritized plan of action to treat the erosion concerns
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along Palmer Creek. In 2000 work began to implement the drainage improvement recommendations with
funding from Sonoma County Water Agency and Department of Fish and Game. Along Palmer Creek
Road, drainage improvement work was implemented at 26 sites in 2.16 miles of road. The
implementation of this project is estimated to have prevented 2,187 yd? of fine sediment from entering
Palmer Creek from the 26 erosion sites only. Sediment savings from this process increases when we
factor in the fine sediment being produced by road surface and ditch erosion. By disconnecting
approximately 90% of the 2.16 miles of Palmer Creek Road from Palmer Creek, it is estimated that
another 1,500 yd? was prevented from entering the stream network over a course of a decade.

In 2010 work began on the Felta Creek Sediment Reduction Implementation Project. Based on a project
plan utilizing guidelines established by the Handbook for Forest and Ranch Roads (Weaver and Hagans
1994) a sediment reduction project on 20.4 miles of unpaved road was developed that would have a direct
effect on roads contributing fine sediment to Mill Creek, Felta Creek, and Salt Creek. Funded by CDFG
with match funding from SRCD and the landowner, 192 erosion sites were improved and drainage
enhancements were made along 19.2 miles of hydrologically connected road. Completed in 2011, it is
estimated that over 7,000 yd? of road derived fine sediment was prevented from entering Mill Creek and
its tributaries.

Summary of CDFW Stream Reports and Current Observations for Sediment Source and Impacts

Mill Creek
Limiting Factors:
Gravel/Cobble embeddedness in fine sediment
Erosion Management Opportunities:
Map and treat active and potential sediment sources related to the County Road System-
particularly in Reach 8.
For sources of upslope and in-channel erosion utilize biotechnical approaches.

Felta Creek

Limiting Factors:
Elevated stream temperatures
Gravel/Cobble embeddedness in fine sediment

Erosion Management Opportunities:
In reach 3 and reach 4, active and potential sediment sources related to the past skid road
system need to be mapped and treated according to their potential for sediment yield to
the stream and its tributaries.
Alternatives to control erosion in Reach 3.

Palmer Creek
Limiting Factors:
Elevated stream temperatures
Gravel/Cobble embeddedness in fine sediment
Erosion Management Opportunities:
For sources of upslope and in-channel erosion utilize biotechnical approaches.

67



Map sources of erosion on secondary roads and prioritize them according to present and
potential sediment yield. (This was completed in 1997; roads were upgraded in 2001.)

Wallace Creek

Limiting Factors:
Elevated stream temperatures
Gravel/Cobble embeddedness in fine sediment

Erosion Management Opportunities:
Active and potential sediment sources related to the past skid road system need to be
mapped and treated according to their potential for sediment yield to the stream and its
tributaries.
Map sources of upslope and in-channel erosion, and prioritize them according to present
and potential sediment yield. Identified sites should then be treated to reduce the amount
of fine sediments entering the stream.

RECOMMENDED ACTIONS

Recommendation SSI1 - Assess watershed and reach-scale geomorphic processes to better
understand the geomorphic condition of Mill Creek and impacts of erosion in the watershed. Conduct
in-depth hydrologic and geomorphic assessment of the Mill Creek and its major tributaries. This
assessment should include:

o Hydrologic modeling to identify critical factors affecting groundwater and summer
baseflow conditions. Modeling may also prove useful in evaluating bank stability
conditions related to flow confinement and water table position.

o Identify the extent, causes and impacts of channel incision, and recommending a strategy
for arresting or reversing it, and mitigating its effects.

Recommendation SSI2 - Conduct a road development history study utilizing historic aerial photos
for every available photo series going back to the 1960’s (roughly 1 photo series per decade). Utilize
this study to find historic concentrations of road in order to prioritize outreach into the watershed for
road sediment source assessment development.

Recommendation SSI3 - Conduct outreach to high priority landowners in the Mill Creek watershed
based on the road history study findings.

Recommendation SS14 - Conduct a multi-phased series of road sediment source assessments on high
priority road networks in order to developed prioritized sediment reduction plans for the watershed.

Recommendation SSI5 - Implement road sediment reduction plans resulting from the road related

sediment source assessments. Conduct these in a prioritized multi phased series based on funding
availability.
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Recommendation SS16 - Conduct a landslide/mass wasting history study utilizing historic aerial
photos for every available photo series going back to the 1960’s (roughly 1 photo series per decade).
Utilize this study to map, measure, and analyze historic landslides within the Mill Creek watershed.
Use this survey to determine if the erosion features are naturally occurring or if they have been
induced by management practices in the watershed. In tandem, conduct field visits to 20% of the
mapped features to determine accuracy of air photo survey.

Recommendation SSI7 - Make land management improvement suggestions to property managers
that have current management induced mass-wasting occurring. Utilize bioengineering techniques,
where feasible, to stabilize landslides and bank erosion.
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CHAPTER 8. FOREST LANDS

BACKGROUND

Forestland vegetation in the Mill Creek watershed is typical of the North Coast Mediterranean vegetation
types. Where temperatures are relatively high and precipitation and soils are shallow, oak woodlands and
chaparral-associated plants predominate. In the cooler and wetter areas, soils are deeper, and mixed
evergreen forest and oak woodland communities occur. Redwood and Douglas fir dominate in cooler,
moister areas, whereas hardwood evergreens, such as tan oak, madrone, live oak, and bay occur on well-
drained slopes. On southern exposures and the edges of the mixed forest can be seen the northern oak
woodland type. Oregon and black oak and Manzanita dominate here, while coniferous trees are scarce.
Much of the grassland in the watershed has developed on land cleared of hardwoods and conifers for
grazing.

CONDITIONS AND CONCERNS

Current concerns in the Mill Creek watershed in relation to forest health are increased wildfire threat,
decrease of health, vigor and productivity in timber species, and the spreading of Sudden Oak Death
(SOD). The majority of Mill Creek is identified as ‘High Fire Hazard Severity’ by Cal Fire. The lack of
forest management in much of the watershed has created overstocked forests resulting in a dense
understory that provides the potential for stand replacing wildfire through the abundance of fuel load and
ladder fuels. Overstocked forests also inhibit regeneration and growth of seedlings as well as degradation
of wildlife habitat, particularly for raptor species that thrive in open spaces for hunting. Invasive species
are a growing concern in Mill Creek watershed. Field observations during the development of this plan
indicate that French broom is one of the abundant invasive species, and an increasing concern for forest
landowners. Various forest diseases are present in the watershed, and SOD is a disease of increasing
interest.

Forest stand improvement practices such as thinning, pruning, forest slash treatment, and fuel breaks are
beneficial to decrease over all wildfire hazard. These practices decrease fuel load and ladder fuels,
improve wildlife habitat, and release desirable species for optimal growth potential. Timber harvest and
pre-commercial thinning can also be beneficial for the previous stated reasons. Addressing invasive
species and competing vegetation by hand, mechanically, or with chemical treatment are beneficial forest
management practices. Tree planting is often conducted to improve stand composition of timber species,
increase tree species diversity, improve riparian canopy cover, and revegetate areas with tree loss from
SOD.

Mortality and Snags

Management of the forest in the Mill Creek watershed could include the allowing snags to develop or
snag creation in groups, maintenance of dense stands, and continued development of significant downed
woody debris. While this will improve over time, important wildlife and soil elements for habitat may be
increasing by thinning and snag creation over time. Timber inventories in the watershed also recorded
standing dead trees, or snags, and downed woody debris. Inventories note very large numbers of snags,
predominantly Douglas fir, madrone, laurel, and tanoak. Conifer diameters tended to be much higher than
hardwoods, and their condition generally much less decayed (Max 2007).
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Fire

Fires are a part of the natural ecosystem in the Mill Creek and surrounding watersheds. Fires act to clean
out the brushy understory of a forest as well as take out dead and dying trees. This decreases competition
for healthy thriving trees to promote continued growth. A large fire swept through the Mill Creek
watershed in the early 1950’s that burned large areas in Palmer Creek, Mill Creek mainstem, and Wallace
Creek. The area was then heavily logged during the late 1950s (Walker, R. 2013) and 1960s to collect the
salvageable timber. Since this large-scale logging occurred, the majority of the stands in the Mill Creek
watershed have been allowed to grow uninterrupted - with a few exceptions. Much of the forests are
dense with trees aged 60 years or less. Fires that would have naturally burned through the area every 20
years or so and thinned out the forest have not occurred due to fire suppression to protect residential
development in the watershed. This fire suppression has created a more dense and brushy condition than
would naturally development in the region. For example, ridgetops were typically habitat for oaks with
Douglas firs being controlled by fire. Without recent fires, the Douglas firs are now overtopping,
shading, and killing many of the oaks (black oaks in particular share this habitat) (Loganbill, B.
Anecdotal Evidence. 2013).

Insects

In Sonoma County forests, insect attacks generally occur in scattered small areas. For Douglas fir, build-
up of insect populations to the point where damage is significant is generally associated with trees that
have blown down, logging slash and fire damage, all of which provide a favorable habitat for insects.
Bark beetles cause major damage to California forests, boring tunnels into inner bark and cambium to lay
eggs; hatching larvae bore additional galleries as they mature, and the process repeats, sometimes several
generations in a single year.

Generally beetles are specific to one particular species of tree, though some may infest several types, and
severe infestations weaken and often Kill the tree or whole stands of trees. Two bark beetles that attack
Douglas fir are the Douglas fir beetle (Dendroctonis pseudotsugae), and the Douglas fir engraver (Solutes
unispinosus). Older, stressed Douglas fir are more successfully attacked by bark beetles. Bark beetle
attack symptoms generally include the upper parts beetle-infested trees fading first from the deep green to
light green, then yellow, and finally to red. The top alone may be killed or the entire tree may be affected.
Other less noticeable initial signs of bark beetle attack can include boring dust from entry holes through
the bark or pitch tubes exuding from entrance holes. Infested trees with living bark beetles should be cut
down and removed, burned or debarked. Maintaining the vigor and health of a stand of forest, and good
management and sanitation practices is the best defense (Max 2007).

Douglas Fir Diseases

Diseases which may affect the stem of Douglas fir in this area include white pocket rot, Phellinus pini, or
Fomes pini, also called red ring rot, a heart rot which is a leading cause of decay. It infects trees through
roots and open wounds, fire and lightening scars. Red brown rot (Phaelus schweinitzii) similarly attacks
usually just the butt of the tree. Black stain root disease (Verticiclaiella wagnenerii) has been found on
Douglas fir in Sonoma County, infecting the roots of trees of all ages where it spreads throughout the
sapwood of the root system, root crown, and lower bole, causing a visible decline in the tree crown,
reducing terminal growth, needle production and eventually death. Occurrences of conks are common
with Phellinus and appear occasionally with other fungi. Annosus root disease (Heterobasidion annosum)
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can be found in Douglas fir, coast redwood, madrone, and manzanita. This fungus enters on cut surfaces
or through root contact making thin stands especially vulnerable. Trees weakened by fungus diseases are
more susceptible to beetle attack. Common points of infection for these fungi that cause the wood to rot

are branch stubs, wounds, and fire scars (Max 2007).

Redwood Diseases and Insects

Some insects that attack redwood are the flat-headed borer (Anthraxia aeneogaster) and the round headed
borers (Callidium sempirvirens, C. pallidum, Leptura obliterate, Preonius Californicus), the redwood
bark beetle (Phloesinus sequoia) attacks weakened redwood trees. Redwood pocket rot (Poria sequoia) is
a large brown pocket rot of the butt and trunks, commonly on old trees.

Sudden Oak Death

Sudden Oak Death (SOD) is a problem in the Mill Creek watershed. The disease is caused by a
previously unknown species of Phytophthora (P. ramorum). The death rate of tanoak, coast live oak and
black oak trees has accelerated alarmingly in the affected areas reaching epidemic proportions and
exacerbating fire danger. The infection was first detected in tanoak trees in 1995 (USDA 2013). Tanoak
trees are extremely resilient, which makes their susceptibility even more unusual. An inconsistent
symptom of the pathogen is an oozing liquid, usually on the trunk of the tree. Phytophthora ramorum
enters through bark and limbs, and thrives in cool, wet conditions. At least two insects and two additional
fungus diseases are associated with this oak decline- the western oak bark beetle and the oak ambrosia
beetle and Armillaria root disease and Hypoxylon thourarsiarum. These pathogens may be contributing
stress factors leading to mortality or they may also be causative.

Signals to watch for are the sudden decline and death of oaks, usually in isolated individual trees, and a
brown or black resiny exudation on the lower trunk. Tanoak stands in the Mill Creek watershed, generally
very crowded from resprouting after logging and fire, are already stressed and may be more susceptible
than more open, less dense or more mature stands. Following forest thinning activities, increased moisture
in the trees may create excellent conditions for the transmission of this disease, and it is anticipated that
trees will continue to become infected. Infected trees will spread the disease less if felled and lopped in
place.

Madrone Die Back

Madrone is subject to leaf and twig diseases, notably Blister Blight (Exobasidium vaccinii) and madrone
canker (Nattrassia mangiferae and/or Botryosphaeria dothide). While it is not uncommon to see trees
with dead leaves in the fall season, the trees generally come back the following year. Madrone mortality
is generally due to overcrowding in the forest.

Forest Health

Sanitation is important in maintaining good forest health. Lopping of slash and quick decomposition of
dead trees in logging operations and in thinning practices will reduce disease and insect vectors. Most
diseases spread through wounds, fire scars or cut surfaces, and infected trees are much more prone to
insect attack in a weakened or otherwise stressed condition.
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RECOMMENDED ACTIONS

Recommendation FVV1—Assess forest habitat elements, such as snags and downed wood, in order to
protect these features and to potentially increase their abundance. Retain large hardwoods, especially
those with rotten cavities for denning, nesting, and foraging sites.

Recommendation F\VV2—Conduct surveys for species of concern to assess current populations and

develop restoration plans. Surveys for the following species of concern are recommended, as they

may be informative:
Marbled murrelet—although there has been no documentation of murrelet use of habitat
within the Mill Creek watershed, and suitable habitat is minimal at best, murrelets are likely
using old-growth forest to the west for nesting. Radar surveys are an effective method to
detect murrelet presence and are recommended to be conducted early in plan implementation.
If murrelets are flying over en route to nesting sites, they should be detectable using radar.
Knowing if murrelets are present in the Mill Creek watershed would be essential to
implementing appropriate disturbance minimizations and in designing restoration strategies to
benefit this species.

Northern spotted owl—there does not appear to be sufficient late-successional habitat within
the Mill Creek watershed to support a spotted owl pair; however, according to anecdotal
evidence, this species has recently been observed in the watershed.

Recommendation FVV3—If located, nest sites of the spotted owl, the marbled murrelet, and other
listed or sensitive species should be protected by implementation of noise and disturbance
minimization within minimum distances of nest sites or occupied stands, depending on the species.
For northern spotted owl and marbled murrelet, disturbance should be minimized within a minimum
0.25-mile radius of nest sites (owl) or occupied stands (murrelet) during nesting and rearing.
Protection for other species of concern should also be developed and implemented wherever and
whenever appropriate, as such circumstances are identified.

Recommendation FV4—Complete an entomology and pathology study of large forested properties
within the Mill Creek watershed to help assess, diagnose, and plan treatment practices for suspected
pest and/or disease problems.

Recommendation FVV5—OQutreach to landowners to develop Forest Management Plans on forested
properties in the watershed that will promote management actions to decrease the potential for
wildfire. These would include specifications for several aspects of forest management including
stocking rates, fuel load management, shaded fuel breaks and maintenance thereof, and fire crew
access into the property.
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CHAPTER9. PLAN IMPLEMENTATION

The management plan is intended to be implemented over a 10-year timeframe and will be reviewed and
updated as needed during that time. A complete review and update of the Plan should commence at the
end of the 10-year period. The vision, goals, objectives, and policies of the Plan are well established,
though the recommended actions are designed to be revised and updated as appropriate, thus providing
some flexibility over the course of plan implementation. This chapter provides a framework for
implementing the recommended actions defined in the previous chapters.

Table 9.1 summarizes the management actions, the timing of planned implementation, and the chapter of
this plan in which the actions are described in detail. The information provided in the table can be used in
conjunction with the more detailed management actions described in the previous chapters and associated
appendices. Each recommended action will be included in one or more of the following:

* 5-Year Actions—First five years of plan implementation includes many of the water conservation
actions as well as instream and riparian restoration actions and sediment source actions pertaining to
watershed health and water quality.

* 10-Year Actions—Years 5-10 of implementation are follow-up on tasks or monitoring related to actions
initiated in the 5-Year period. These actions are integral to achieving other watershed management goals.

» As-Needed Actions—As-Needed actions are essential to meeting the watershed goals identified in this

Plan. They will be carried out as-needed in order to facilitate the effective implementation of the other
management actions in the Plan.
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IMPLEMENTATION OF THE MILL CREEK WATERSHED MANAGEMENT PLAN

Table 9.1. Identification of the status of each management action as: Ongoing, Initiated, or Needed.

MaAnggir:lent Description Chapter Date Status Izgﬁggfsl
As-Needed Actions
Outreach and education —
As discussed throughout this Plan, the Mill Creek Watershed
is 100% privately owned and landowner participation and
involvement is critical for the successful implementation of
the recommended actions. The RCD has been building
relationships and outreaching to landowners within this
watershed since the early 1990’s and understands the 2013-2023 Ongoing
importance of trust between landowners and the agencies
working in the watershed. Close coordination is important so
that the community understands how the various agencies
work together. RCD’s mission is to help provide resources
to landowners as well as provide technical and funding
assistance when needed and requested.
| 5-Year Actions
Implement the recommendations TU: NEWE:
WC1 of the Mill Creek Streamflow 4 2016-2018 Initiated : ’
CEMAR
Improvement Plan
Assess forest habitat elements,
FV1 such as snags and downed wood, 2016-2018 | Initiated | NRCS, CalFire
in order to protect and enhance
these features.
Conduct surveys for species of
F\V2 concern to assess current 8 2016-2018 Needed
populations and develop
restoration plans.
Continue to assess and survey
watershed-wide all large wood NOAA:
IH1 material (LWM) — current 6 2016-2018 Initiated '
existing structures and natural Landowners
occurring pieces
Assess presence and quantity of
decayed, snags and downed wood
IH3 to protect streambank features and 6 2016-2018 Ongoing NOAA
to potentially increase their
abundance/functionality
Provide resources to landowners
about large wood in streams, and
IH2 develop and impl_emen_t instream 6 2016-2019 Initiated NOAA, DFW,
enhancement projects in areas SCC

with less than adequate cover and
scour for anadromous species
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5-Year Actions (continued)

WC2

RH1

RH2

SSI12

FV3

FVv4

SSI6

WC5

Develop and complete hydrology
study for lower reach of mainstem
of Mill Creek

Conduct targeted outreach and
coordinate with other agencies to
assess high priority reaches and
areas lacking habitat information
and develop site specific
treatments. This should be done in
tandem with outreach and
development of instream or other
conservation projects

Hold small landowner meetings
with neighbors along Wallace
Creek and other tributaries in the
watershed.

Air photo road-history study of
watershed to create prioritized
outreach plan

Establish noise disturbance
minimizations around spotted owl
and murrelet nests in surveyed
areas

Conduct entomology and
pathology studies on forested
properties to assess, diagnose, and
plan treatment practices for
suspected pest and/or disease
problems.

Conduct a landslide/mass wasting
history study utilizing historic
aerial photos to map, measure,
and analyze historic landslides in
Mill Creek watershed.

Provide resources to landowners
on the benefits of restoring
groundwater and methods for
increasing groundwater recharge
in uplands areas through small
landowners meetings

4

2016-2019

2016-2021

2016-2021

2017-2018

2017-2018

2017-2018

2017-2018

2017-2019

Needed

Ongoing

Ongoing

Needed

Needed

Needed

Needed

Needed

NFWEF, TU,
CEMAR

NOAA, DFW,
SCC

NOAA, DFW,
SCC

SCC, NOAA

NRCS, CalFire

DFW, SCC,
NOAA
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5-Year Actions (continued)

WQ1

WQ2

WQ5

WC6

SSI1

WC7

WQ3

SSI7

SSI3

SSl4

WQ4

Install temperature loggers in
select sites through the summer
months and conduct ambient
water quality monitoring of
continuous stream discharge,
temperature, DO, pH,
conductivity, TSS, and nutrients
Obtain instrumentation/lab
facilities/funding to measure total
suspended solids (TSS)
Implement Management Actions
to decrease summer water
temperatures, increase flow, and
improve DO (see Ch. 4 and 6)
Outreach to landowners to
determine if there are
opportunities to increase water
use efficiency or identify
alternative water source for these
uses

Conduct in-depth hydrologic and
geomorphic assessment of the
Mill Creek and its major
tributaries to evaluate impacts of
erosion in the watershed
Outreach and work with foresters
and landowners with forest land
to help improve forest health and
to better understand how upland
forest conditions affect ground
water recharge and flow regimes.
Conduct watershed-wide
bioassessments (BMl/algal) as an
indicator of aquatic habitat quality
Create land management
improvement recommendations
based on mass wasting study
Conduct outreach to high priority
landowners, based on road study
Perform road related sediment
source assessments on high
priority road networks
Implement Management Actions
to decrease sediment loads (see
Ch. 3 and 7)

2017-2019

2017-2019

2017-2019

2017-2020

2017-2020

2017-2020

2017-2021

2018-2019

2018-2019

2019-2021

2019-2021

Ongoing

Needed

Needed

Needed

Needed

Needed

Needed

Needed

Ongoing

Initiated

Needed

UCCE, NFWF

NCRWQCB

NCRWQCB

DFW, SCC,
NOAA

Landowners,
NRCS, CalFire

DFW, SCC,
NOAA

SCC, NOAA

DFW, SCC,
NOAA
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10-Year Actions

WC3

ARS1

ARS2

ARS3

WC4

IH4

RH4

FV5

FP1

IH5

FS1

RH3

SSI5

Outreach to Mill Creek
landowners where multiple small
diversions are impacting flows on
a larger scale

Implement agricultural and rural
best management practices to
prevent soil erosion and enhance
soil quality

Improve water use efficiency of
irrigation and frost protection
systems. Explore alternative water
sources for these uses

Manage grazing to protect and
enhance soil quality, plant
communities and water quality
Develop and implement a rural
residential roof water catchment
program and demonstration
project

Work with landowners to
maintain existing LWM and
repair failures of installed large
wood structures watershed-wide
Secure funding to implement the
highest priority, multi-purpose
riparian enhancement projects and
help landowners apply for cost
share programs

Outreach to landowners to
develop Forest Management
Plans; create management plans
for forested properties that act to
decrease the potential for wildfire
Remove major barriers to fish
migration in the watershed

Install LWM and instream
structures in the mainstem of Mill
Creek, and Felta, Palmer, and
Wallace creeks

Conduct surveys of fish and
wildlife species of concern
Prioritize and implement the
highest priority riparian
enhancement projects for multi-
purpose restoration treatments

Implement sediment reduction
plans on assessed roads

2016-2026

2016-2026

2016-2026

2016-2026

2016-2026

2016-2026

2016-2026

2017-2022

2017-2023

2017-2023

2017-2026

2017-2027

2020-2024

Initiated

Needed

Needed

Needed

Needed

Ongoing

Ongoing

Initiated

Needed

Needed

Needed

Ongoing

Initiated

NOAA, DFW,
SCC, TU

NRCS, CalFire

Private
landowner

DFW, TU

NOAA, DFW,
SCC

DFW, SCC,
NOAA
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! Actions defined in Section 2 Chapters 3-8; codes correspond to listed recommended actions.
ARS= Agricultural and Rural Sustainability; WC = Water Conservation; WQ= Water Quality;
IH = Instream Habitat; RH=Riparian Habitat; SSI = Sediment Sources and Impacts;

FV = Forest and Vegetation
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