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CHAPTER 1 |
INTRODUCTION

Most rivers and creeks in the North Bay watershed drain directly into the North Bay wetlands
(Figures 2 and 3). Because the rivers and streams in the North Bay directly feed into the wetlands,
delivering water and nutrients, these waterbodies can either adversely affect the wetlands or nurture
them. For example, healthy river and creek habitats, also called riparian corridors (Jands of, on or
relating to the banks of a natural course of water) can remove pollutants from the water, prevent
erosion, and support wildlife habitat in their own right. However, if plants along the creek bank
are removed, the creek will no longer be able to take out the pollutants, and will deliver toxic water
to the wetlands. Furthermore, without the. vegetation, the creek may erode, dumping soil (or
sediment) down into the wetlands and smothering them. In other words, in order to have healthy,
functioning wetlands, we need healthy, functioning rivers and creeks.

This report describes river and creek habitats and their function in the North Bay and explains
why they are important to wetlands. It also looks at river protection tools and current local
protection efforts. A separate background report, Polluted Runoff in the North Bay, addresses
water quality issues in greater detail. ' ' | '

. Report Structure

Chapter 2, Riparian Corridors in the North Bay, describes the relationship of riparian corridors
“to wetlands protection and the importance of riparian corridors.

Chapter 3, Riparian Issues, provides an overview of the North Bay river conditions, and
describes the threats to the North Bay rivers. The chapter also emphasizes local solutions to these
problems. It also touches on other riparian issues, such as permit problems, restoration, and multi-
objective management. '

Chapter 4, Preliminary Findings and Policies, provides the preliminary findings and policies to
help keep riparian corridors functioning, thus protecting the wetlands.

Appendix A, Buffer Size and Design, provides technical information regarding buffer size,
design, and implementation. ‘

Appendix B, Example Riparian Ordinance

Appendix C, Environmental Flood Control Guidelines, discusses measures flood control
agencies and local governments can use to ensure that their flood efforts help, rather than hurt, the
creeks. |

Appendix D, Exotic Invasive Plants in California.
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CHAPTER 2 |
RIVER AND CREEK HABITATS IN THE NORTH BAY

Rivers and creeks often support plants and animals.on their banks and on adjacent uplands.
These habitats are called “riparian corridors,'” and can occur along intermittent streams, perennial
streams oOr rivers, ‘and tidally influenced channels. Healthy riparian areas are important for
downstream wetlands, because they help deliver food and water to the wetlands. Damaged rivers
and creeks can hurt the wetlands by smothering them with too much sediment, or serving as a
conduit for pollutants washed or dumped into the waterways upstream. Riparian corridors are also
important aquatic and terrestrial wildlife habitats, providing cover and food sources, keeping the
streams cool for aquatic life by providing shade, filtering pollutants from the water, minimizing
erosion, stabilizing creek banks, moderéting floods, and recharging groundwater basins.

This chapter describes the critical connection between rivers and wetlands, and describes the
important functions riparian corridors provide for humans and both aquatic and terrestrial animal
species. It also describes the types of riparian habitat found within the study area, and a general .
impression of the overall condition of the North Bay rivers and creeks.

How Rivers Affect Wetlands

North Bay rivers, streams and creeks directly affect the health of North Bay wetlands and San
Pablo Bay—either positively or negatively. Most rivers and creeks in the North Bay eventually
drain into the wetlands, delivering nutrients, pollutants, and sediment in the process. If a creek is
healthy, it can filter out pollutants and trap soils, thus protecting water quality and habitats
downstream. Riparian floodplains can also store flood water and reduce peak flows downstream,
thus keeping the floods from overwhelming the wetlands below. Furthermore, when the plants in
the rivers and creeks die and decompose, or drop leaves, the plants become nutrients for the
downstream wetlands. Finally, some wetland aquatic and terrestrial species depend upon riparian
corridors during certain phases of their life cycles. In other words, healthy, productive wetlands
‘require healthy, functioning rivers and creeks.

! Scientists define riparian corridors in a somewhat more technical manner. Warner describes riparian as
“pertaining to the banks and other adjacent terrestrial (as opposed to aquatic) environs of freshwater bodies,
watercourses, estuaries, and surface-emergent aquifers (springs, seeps, oases), whose transported freshwaters provide
soil moisture sufficiently in excess of that otherwise available through local precipitation to potentially support
growth of mesic vegetation.” (Warner, 1994),
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Figuré 2

Example of a North Bay Riparian Corridor







Just as healthy streams and rivers help protect and nurture wetlands, damaged rivers can
adversely impact the wetlands. For example, if vegetation is removed from a creek bank, the creek
can erode, and the resulting sediment can cover the downstream wetlands and smother the plants
and animals living in the wetlands. Moreover, increase in the elevation of wetland areas can
eliminate the wetlands causing them to evolve into upland habitat. Without riparian vegetation, the
creek also loses its ability to filter or absorb pollutants including sediment washed into steams
under the natural erosion process, thus making the water delivered to the wetlands more harmful to
the wetland system. As another example, if motor oil is released into a storind:ain, that motor oil
may eventually flow to a river or creek, and then to the downstream wetlands, where the oil can
destroy wildlife habitat and kill fish.

Table A
How Rivers and Creeks Protect Downstream Wetlands

'River Functions ' Benefits fo Downstream Wetlands?

Provides food for downstream wetlands, and habitat

Habitat and Food for Wildlife connections for species that use wetlands and rivers

Regulates Temperature Protects fish habitat
Protects Water Quality Prevents pollutants from reaching wetlands
Minimizes Erosion

Prevents sediment from filling spawning and feeding areas

* Stores Floodwaters Protects wetlands against excessively fast floodwaters

0 A

Recharges Groundwater Can maintain level of water tables in wetlands

2 This table provides examples of benefits to downstream wetlands, it is not intended to be a comprehensive
list.
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water (Labaree, 1992)). Some small organisms on which larger fish feed, such as phytoplankton
and aquatic insects, also need cooler water temperatures to survive. Therefore, it is important that
trees and other vegetation that shade streams be maintained.

3. Water Quadlity Protection. Riparian vegetation can protect the stream’s and wetland’s water
quality by filtering out toxins, such as oils, herbicides, and pesticides, excess nutrients, and excess
sediments; all which can harm water habitats. Vegetation can trap toxins, nutrients, and sediments
before they reach the stream. Furthermore, the vegetation or stream microorganisms can consume
many of the toxins or nutrients in surface or soil waters. Thus, the river and creek habitats protect
the downstream tidal wetlands by cleansing the water. Protecting water quality is important not
only for ecosystem health, but for uses related to agriculture and some commercial activity and,

| potentially, for protecting drinking water. The effectiveness of filtration can depend on how wide
the riparian area is, what kind and how much vegetation exists, the slope of the creek banks and
surrounding land, the amount of nutrients or toxins present, and other factors.

Stream and creek vegetation reduces soil and sediment in streams by slowing the flow of
surface and ground water to the stream, and by trapping eroding soils from adjacent land. By
trapping excess sediment, the creeks help protect the wetlands from filling in (too much sediment
can also cover plants, clog fish and amphibian gills, and raise the elevation of wetlands to the point
that they convert to upland).

4. Erosion Control and Channel Stability. Streamside Vegetation can help minimize erosion and
stabilize creek banks. The complex root system of trees and shrubs- stabilizes soil and protects |
against the cutting action of running water. In other words, healthy, vegetated rivers can minimize
erosion and sedimentation (erosion being the loss of soil; sedimentation being the build up of soil)
and stabilize banks. ' |

Sedimentation can build up the bed of a creek and reduce the capacity of the creek channel to
carry water. Excess sediment can also convert wetlands to uplands, fill marshes, destroy wetlands
habitats, smother spawning and feeding areas; smother plants and animals that live in the water;
and impact the ability of animals seeing (and capturing) their prey. Because pollutants often attach
to soil, sediment can transport pollutants. Furthermore, sediment can also cause a variety of
economic problems, (such as requiring the need for costly dredging). By minimizing erosion,
riparian vegetation keeps excess sediment from reaching streams and consequentially wetlands.
Furthermore, by stabilizing the banks, the riparian vegetation also helps prevent property and crbp
damage.

5. Flood Storage. River and creek floodplains can store flood waters. Riparian vegetation
slows the flow of water with physical resistance. Thus, a healthy riparian corridor can moderate
the force of floods, which in turn can help protect downstream wetland areas. Slowing a stream’s







CHAPTER 3
RIPARIAN CORRIDOR ISSUES

This chapter briefly examines the general condition of North Bay rivers and principal
~ streams, and theq looks at the potential threats to these water bodies (such as devélopment
and excessive erosion). For each threat, examples of local solutions to these problems are
identified, such as voluntary watershed management plans, streamside protection
ordinances, and establishment of streamside buffers. This chapter also touches on other
riparian-related issues, such as permitting issues for agricultural uses.

Overview of River Condmons

Functioning rivers, as discussed in Chapter 2, are vital to healthy wetlands. How well,
then, are the North Bay rivers functioning? The answer varies greatly, in part because of
the difference in health and quality among different rivers, and also because different
institutions and individuals assess health differently. For example, a recent report noted that
Miller Creek in Marin County, Petaluma River, Huichica Creek in Napa County, and the
Napa River have high ecological integrity' —in other words, these drainages contain high-
value wildlife resources (Estuary, June 1997). At the same time, the same water bodies are
considered “impaired®” by the San Francisco Bay Regional Water Quality Board (See
Table B) because of pollution, excess sediment, and other water quality reasons.

In general, no pristine waterways exist in the North Bay watershed. All waterways
have been impacted by human activity, either directly through modifications of the channel
and adjacent land uses, or indirectly by activities upstream that impair water quality and -
flow. Furthermore, all of the riparian habitat corridors passing from freshwater habitat to
tidal marsh are fragmented by roads and other kinds of development. Overall, the rivers in
the North Bay share a number of problems, including erosion and sedimentation, flooding,
high water temperature, habitat degradation, reduced freshwater flows, and polluted water.
In’addition, because of on-going upland development in the watershed, and more intensive
agricultural uses (for example, the conversion of grazed lands to vineyards), these
pfoblems have increased. ' '

' The report measured ecological integrity using criteria such as diversity and abundance of native
fishes and amphibians, flow patterns, habitat conditions, arrangement, and connectivity.

2 “Impaired” is defined by the Regional Water Quality Control Board as a water body unable to support
the beneﬁcxal uses designated by the Board.
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1. Removal Of Riparian Vegetation

a. Problem. In urban areas, fipan’an vegetation may be removed for development,
for residential landscaping, or for other reasons. In rural areas, riparian vegetation may be
removed, for example, as part of the crop preparation activities or due to grazing.
Vegetation removal directly damages the riparian ecosystem. For example, vegetation

removal destroys important habitat and food sources for wildlife; reduces shade (which
raises water temperature and harms certain fish species); reduces groundwater recharge;
and destabilizes streambanks (resulting in greater erosion). Furthermore, without its
vegetation, the river loses its ability to slow flood waters and retain soil and pollutants (in |
other words, stronger floods and higher concentrations of pollutants are passed
downstream). Thus, removing riparian vegetation harms both the river ecosystem and the
downstream wetlands. |

Riparian vegetation removal happens throughoutlthe planning area, in the drainage
basins of the Petaluma River, Napa River, and Sonoma Creek. For example, development
and agricultural activities in Sonoma Creek have removed vegetation (Sonoma Creek
Watershed Enhan;ement Plan, 1997). In the North Bay, fannelis have also recently cleared
away riparian vegetation in order to protect their vineyards from plant disease. Riparian
vegetation in the North Bay can host a blue-green sharpshooter that causes Pierce's
disease, which damages vineyards. Some farmers remove this vegetation in attempts to
preserve their vineyards. However, studies in the North Bay are trying to learn how to
manage riparian habitat while controlling Pierce's disease.

b. Solutions. North Bay communities use many tools to prevent vegetation
removal, -including voluntary watershed ' management plans, technical assistance for
farmers, buffer and riparian ordinances, and general plan policies. For example, Napa
County’s flood control ordinance specifies in detail what riparian vegetation removal is
allowed in riparian zones (for example, one native tree eighteen: inches diameter breast
. height per one hundred feet of zone of each side of the floodplain). Some North Bay cities
and counties also require mitigation for any necessary riparian vegetation removal at a 2:1
ratio. Streamside buffer requirements, discussed under #2 Adjacent Activities and in
- Appendix A, are a common way to prevent vegetation removal in the North Bay. -

In rural areas, solutions tend to focus more on technical assistance and stewardship
approaches. For example, the Resource Conservation Districts can help farmers voluntarily
fence cattle away from the creek, thus protecting the vegetation (and water quality). As
another example, the Marin County Countywide Plan (the County’s General Plan) policies
require project applicants to keep natural vegetation, and to minimize disturbance of
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specifies allowable uses in a streamside conservation area (such as permitted summer
dams, grazing, road crossings, etc.), and restricts agricultural cultivation closer than 25 -
50 feet from the top of the bank within the study area.

In urbanizing areas, development standards are often an appropriate tool. As an
example of development standards, the Draft General Plan Amendment Proposal, created
by the first St. Vincent’s/Silveira Advisory Committee, contains protections for Miller
Creek. Although the proposed general plan amendment was not adopted, the noteworthy
protections include encouraging the retention of natural vegetation in the buffer area;
removing exotics and replanting with natives; minimizing disturbance of native vegetation;
mitigating unavoidable vegetation removal at a 2:1 ratio whenever feasible; modifying
natural channels for flood control in a manner that retains and protects riparian vegetation;
maintaining adequate flood control - capacity; restricting public access as per future
environmental recommendations; siting trails at adequate distance from the creek to protect
wildlife corridors; discouraging filling, grading, or alteration of the bed or banks; providing
100 foot buffers; allowing work in the buffer area only during the dry season (such work
should provide sediment control); encouraging vegetation rather than fencing;. and
stipulating that ongoing, coordinated creek corridor resource management mechanisms
shall be identified.

~ Another example of development standards can be found in the City of American
Canyon’s general plan.® The general plan contains several policies to preserve significant
riparian habitats, including Policyv 8.3.1, which requires that proposed developments in
riparian habitats be evaluated to conform with various standards, such as avoiding
significant impacts; retaining undeveloped buffer zones; preserving riparian habitat;
providing a 100 foot protection zone from the edge of the tree, shrub, or herb canopy;
incorporating habitat linkages; utilizing open space and conservation easements to protect
sensitive species or their habitats; and requiring mitigation for diminished riparian habitat
values (American Canyon General Plan 1994).

Because streamside buffer areas are a tool most often used by cities and counties,
particularly in developing areas, two streamside protection model ordinances are offered in
Appendix B. The first model ordinance i's‘ more applicable to cities and urbanizing areas of
counties. The second model ordinance is more applicable to rural areas of counties. One
failing of many stream protection ordinances is they do not provide provisions for
modification to stream channels and banks that would restore and maintain the stream and

? Yet another good example is the City of San Jose Riparian Corridor Policy Study, which contains
design guidelines for development that is respective of the stream environment.
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also studying the best way to eradicate Arundo.’, and is working to streamline the permit
process to make it easier to eradicate Arundo.

Figure 4

Arundo donax in Sonoma Creek

5. Polluted Runoff

a. Problem. Polluted runoff, also called non-point source pollution, is pollution
- which comes from all sources besides “point” sources (that is, discernible, confined, and
discrete discharge points such as the end of a pipe). When it rains, the rainwater flushes
through the watershed, gathering pollutants on the ground (such as oil, sediment,
detergents, pet wastes, etc.) and carries them to the stormdrains, streams and creeks, and
ultimately to the wetlands. Development contributes to the problem by replacing soil with .
hard surfaces (such as asphalt and concrete) that limit the natural permeability of water into
the ground, thus increasing the amount of runoff (and pollution) reaching the creeks and
streams.

4 These studies also look at the effects of herbicides on the streams.
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sediment on the creeks and their tributaries (Bill Hurley, San Francisco Regional Water
Quality Control Board, pers. comm.). However, the Southern Sonoma County Resource
Conservation District is working closely with vineyard owners to reduce these impacts in
Sonoma County, as is the Napa Resource Conservation District in Napa County. Sediment
and erosion also appears to be making flood problems worse along the southern reaches of
Sonoma Creek (flooding here is also caused partly by narrow channels and tidal action).

Figuré 5 _
Erosion in Sonoma Creek

3

b. Solutions. Education, technical assistance, voluntary watershed plans,
ordinances, best management practices, general plan policies, and other measures can be
used to prevent erosion and sedimentation. For example, many of the North Bay cities and
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basic ordinance that restricts changes to a watercourse. For example, Marin County Code,
Section 11.08, requires the free and unobstructed flow of creeks in Marin County, and
makes it illegal for any person to depbsit materials that would interfere with this flow (with
limited exceptions). Many North Bay cities and counties also have erosion or grading
ordinances. Some cities use their general plans, ordinances, or development standards to
cluster buildings and limit the amount of impervious surfaces in new development, thus
limiting changes to water patterns.

Although traditional flood control methods often damaged a river, today many flood
control agencies work to make sure that their actions are respective of a stream or river’s
natural hydrodynamics. For example, planners in Petaluma j'oined forces with the flood
control district to create channel design and management guidelines which combine flood |
control, ha_bitat enhancement, wildlife protection, public access, education and recreation.
These guidelines allow a mature riparian canopy to develop, while minimizing the need for
long-tcrrn channel maintena_nce. When comipleted, the demonstration project, along a
previously channelized section of Adobe Creek, will include a pedestrian pathway,
interpretive signs, and close coordination with local schools. The project also includes a
release pool for steelhead trout, with ongoing monitoring by local high school students.

The Marin County Flood Control District employs a creek naturalist to prbmote
riparian protection and to ensure that flood control measures are respective of the natural
functions of a stream. The District is currently conducting restoration in Warner Creek in

the lower part of the watershed, and is planhing a restoration for a portion of Novato
Creek. ' ' '

Other examples of environmental flood control techniques include creating a
“meander belt,” or a strip of land paralleling the stream to allow the stream to adjust itself to
changes in the water flow and thus stream patterns. Another example is designing flood
control projects for the appropriaté sized-storm. Often, flood control projects are designed
to contain a two;year storm (or the size of a storm statistically likely to happen once every
other year). However, this storm design often does not consider the effects of upstream
development, which can greatly increase the amount of runoff and change the timing of
runoff. In these cases the creek enlarges itself, increases its flow, and destabilizes the
banks, causing downstream flooding and property damage, among other impacts. Impacts
to the wetlands are also possible. Appendix C supplies additional information regarding
environmental flood control principles. R
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County. Landowners who are a party to the plan would not need to go through the full
streambed alteration agreement process when managing the riparian vegetation along their
creeks. Plans for demonstration projects in specific creeks, including Dry Creek and -
Huichica Creek, are underway. | ‘

~ Possible solutions to make buffers more profitable might include acquisition of
riparian easements. Acquisition of riparian corridors or easements along the corridors by
public or nonprofit organizations can help protect river habitats. Thus far, acquisition
specifically to protect riparian areas has occurred infrequently in the North Bay. Rentals can
also be used to protect riparian corridors. For example, the Agricultural Stabilization and
Conservation Service (ASCS) sponsors a program called the Conservation Reserve
Program (CRP), in which farmers can rent strips of riparian land to the CRP as vegetative:
filter strips. The U.S. Department of Agriculture sponsors a program called the Wetlands
Reserve Program (WRP), which can purchase easements on agricultural lands and provide
cost-sharing funds for landowners who wish to restore wetlands. |

Additional solutions could include local governments or other organizations, such
as non-profit conservancies or the Resource Conservation Districts, working to help reduce
the financial impact of riparian setbacks and buffers on farmers. For example, local
governments, non-profits and/or Resource Conservation Districts could work to find grants
for pilot projects that simultaneously control invasive vegetation and Pierce's disease, while
protecting native riparian habitat. This type of study could provide funds to the farmers,
thus making buffer zones more profitable. The local governments and/or Resource
Conservation Districts could work to find grants for pilot projects that utilize the buffers as .
‘native riparian vegetation nurseries. If the market exists, this type of pilot project could
provide funding for the farmers to raise an alternative crop: riparian vegetation. Thus, these
projects may help make buffer zones more profitable for the farmers.

As another example, these agencies could work to involve and compensate
interested farmers for North Bay riparian restoration work. Restoration efforts can require a
great deal of farming expertise, as these efforts may require weed control, mowing and
mulching, periodic soil removal at the croplands edge, replanting, or herbicide application
(USDA Forest Service, 1997). North Bay farmers may be able to provide, and profit from,
this kind of expertise. Another example involves flood control. Improved riparian habitat
can help control floods downstream. Where appropriate, flood control districts and other
benefiting agencies (such as stormwater pollution programs) could consider paying farmers
to voluntarily improve riparian habitat on their land.
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Petaluma teamed up with the Sonoma County water agency to produce guideﬁnes to protect
citizens from floods, while also protecting riparian habi‘t'at.‘ In yet another example, the
U.S. Amy Corps of Engineers teamed up with farmers, environmentalists, and -
government representatives in the 1980°s to create the Nap& Living Rivers Flood Plan,
which relieved flood pressure upstream and created setbacks from the river for the
floodplain, rather than channelizing the river through the City of Napa. Urban design
became an integral component of the plan, as the project changed downtown Napa’s focus
once again towards the river. Thus, river protection can go hand in hand with agriculture,
urban design, recreation, stormwater management, flood control, and other objectives such
as linking wildlife reserves through corridors. Goals for multi-objective projects can
include managing stormwater, reducing flood loss, improving water quality, recreation,
open.space, greenway strips, protecting habitat, wildlife study, aesthetics, increased water
supply, and historic/archaeological protection (Tennessee Valley Authority Flood Damage
Reduction Program, 1990). -
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.CHAPTER 4

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

1. Rivers and streams usually support plants and animals on their banks and adjacent
uplands, called “riparian areas.” Riparian areas directly affect the ecological health of
the North Bay wetlands, since they deliver nutrients to the downstream wetlands, shade
streams to help maintain a proper water temperature for aquatic life, filter out pollutants

from entering the watercourse, and hold sediment that would otherwise reach the

wetlands. Thus, healthy, functioning rivers and riparian areas are vital to healthy,

» functioning wetlands.

2. Riparian corridors are important ecosystems that provide many benefits including:

a)

b)

.d)

g)

Habitat and food for wildlife. Rivers and streams provide important habitat (food
and shelter) for many kinds of aquatic and terrestrial life, including fish,
amphibians, insects, migrating and resident birds, and mammals. Furthermore,
riparian zones can provide an important connection between habitat types.

Regulation of water temperature. Overhanging trees and streamside vegetation in
the riparian areas provide shade, keeping the waters cool as needed for the survival
of many aquatic organisms. '

Protection of water quality. Riparian vegetation can protect water quality by
trapping and filtering out toxins, such as oils, herbicides, pesticides, excess
nutrients, and sediments before they reach the stream.

Erosion control. The complex root system of riparian vegetation stabilizes the soil
and protects against the cutting action of running water, stabilizing the stream banks
and therefore reducing erosion. "

Flood control. River and stream floodplains can store floodwaters and riparian
vegetation can slow the flow of floodwaters with physical resistance.

Groundwater recharge. Riparian ﬂbodplains slow runoff and ‘temporaﬁly store
water, allowing additional time for floodwaters to enter the groundwater system.

Recreational and economic benefits. The scenic value of a healthy river or stream

system can provide recreational opportunities as well as translate into increased

. property values.
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e) Polluted runoff. When it rains, rainwater can pick up pollutants from many and
diverse sources as it runs off city streets, lawns, agricultural area, marinas, and
other sites, and bring these pollutants to stormdrains, rivers, wetlands, and the
Bay. '

f) Erosion and sedimentation. Many activities, such as plowing and discing for
agricultural activities, overgrazing, road construction, urbanization, fires, and -
simple recreational activities such as hiking and cycling, create siltation problcrns in
the streams by disturbing the soil and changing natural runoff patters. Excess
sediment causes turbidity problems in waterways, blocking light needed by aquatic
plants (and resulting in detrimental impacts throughout the food chain), and can also
cover important fish spawning habitat. Excess sediment can also physically smother
wetland vegetation, converting the wetland habitat into wupland habitat.
Furthermore, sediment may carry pollutants thereby decreasing water quality.

g) Changes in water patterns. Activities such as cutting and filling slopes, flood
control, water diversion projects, replacement of natural drainages with concrete
channels, drainage for farmland, deposition of dredged material, removal of
vegetation, and creation of impervious surfaces can alter water patterns (called
hydromodification) and keep riparian corridors from functioning properly.

4. Many grassroots, voluntary river protection efforts are underway in the North Bay to
combat threats to riparian systems, such as the Napa River Watershed Owner’s
Manual, the Sonoma Creek watershed planning effort, and the North Bay habitat
inventory for Sonoma Creek. Furthermore, many agencies are also undertaking riparian
restoration or planning efforts in the North Bay. |

5. Local governments may use many tools to protect riparian corridors, such as
ordinances, design guidelines and general plan policies. In the North Bay, the most
common tools are riparian protection policies in the genéral plan and streamside buffers
and riparian or watercourse-related ordinances.

Policies

1. Riparian areas should be maintained and enhanced wherever posSible to preserve the far
reaching and varied benefits these important systems provide to the North Bay
watershed.

2. Local governments should take steps to minimize threats to riparian corridors, such as
preventing the removal of native riparian vegetation, encouraging responsible upstream
development, buffering the riparian corridor from adjacent activities, controlling non-
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coordination among the various governments and Resource Conservation Districts to
share information, support, and technical assistance.
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' APPENDIX A

RIPARIAN BUFFER DESIGN and
- MANAGEMENT RECOMMENDATIONS

Buffer zones, or bands of vegetated areas adjacent to the water, are a common tool used
to protect rivers and streams. This appendix discusses recommendations for the design,
implementation and management of riparian buffers. Appendix B then provides two model
riparian ordinances applicable at the local government level: one more suitable for cities and
urbanizing areas, the other for rural areas.

Multiple-Use Buffers

Riparian buffers can act to stabilize banks, reduce erosion and sedimentation, reduce
the volume of runoff, reduce pollutant loads, provide recreation, provide wildlife habitat,
and increase property values, among other functions. The appropriate size, design and
management ofa riparian buffer will depend on the specific site and the desired function of
the buffer. For example, a buffer created solely to protect a streambank may be much
smaller than a buffer needed to protect wildlife habitat. If the primary purpose of the buffer
is to protect water quality, the buffer size may vary according to soil type, slope of the site, ‘
depth of the water table, type of vegetation, pollutant concentrations, land use and size of
area draining into the buffer, and other factors (Desbonnet et al., 1994). |

The goal of the North Bay Wetlands and Agriculture protection plan is to ensure the
protection, enhancement and restoration of North Bay wetlands and to protect agriculture,
while allowing. compatible uses to continue that-are consistent with wetlands and -
agricultural values and functions. The purpose of providing ripérian buffers along rivers
and streams in the North Bay then, would be to preserve the downstream wetlands and

-floodplains by: 1) Preventing erosion and sedimentation, 2) reducing the volume of runoff,
3) reducing pollutant loads, and 4) improving habitat for aquatic organisms that may transit
between wetlands and streams. However, for a comprehensive approach to resource
conservation, these downstream protection goals should not be taken out of context from
the additional on-site functions a buffer can provide, such as providing increased flood
protection, and providing for wildlife habitat protection and diversity. Therefore, it is most
appropriate for this report to make recommendations on size and design for multiple-use
buffers, those that will provide a variety of benefits from streambank protection, to
pollution flood water reduction, to wildlife habitat.
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In conclusion, there are no consistent rules or recommendations in place for buffer
widths. The size of a multiple-use buffer should, at the very least, reflect the minimum
width necessary to accommodate the greatest variety of desired functions.

Buffer Design

Beyond size, what would an ideal multiple-use buffer look like? The answer depends
again on the site characteristics and the desired functions of the buffer. For example, to
create a good water quality buffer in an urban watershed, the buffer designer might first
need to look at the site’s width, flow velocity, the pollutant load in runoff,.the sediment
particle size, the slope, and the vegetation, soil composition, depth of water table, presence
of organic surface matter, and nearby activities. After consideriﬁg the site, the buffer would
then need to be designed to deposit, recycle, and prevent pollutants and sediments. Just
considering the deposit process (which helps settle out the pollutants), the buffer designer
may promote runoff in the form of sheet flow, create a slope of 10 percent or less,
encourage dense vegetation and plants strong enough to withstand storms, and construct
the buffer wide enough to absorb the volume of runoff (Metropolitan Washington Council
of Governments, 1995). The other parts of the process (prevention and recycling) require

- other design considerations. Buffers designed primarily as greenways or wildlife corridors

need other design features, such as a zone to protect secondary habitat in case unanticipated
events, such as storms or diseases, change the shape or quality of the habitat. A good
reference for more information is Jonathan M. Labaraee’s How Greenways Work: A

Handbook on Ecology for more information®.

Although the design of a buffer will depend then, on the site and desired functions, it is
possible to outline some general characteristics that should be included in the design of (or
restoration of an existing) ideal multiple-use buffer. The ideal multiple purpose buffer
should be relatively flat to promote shallow sheet flow through the buffer, thus maximizing
pollutant removal. This increases the time the pollutants have to settle, and reduces the
probability of the flow becoming further channelized. The buffer should have no gullies or
channelized areas in it. Furthermore, the landscape around the buffer should not promote
channelized flow and should reduce sedimentation through plantings or through its very
design. In terms of vegetation, the ideal buffer would contain native species that are suited
to the site’s hydrology and soil chemistry, with well developed root systems to hold soil
and prevent erosion. A mix of native plant species of various size, structure, and growth
patterns should be encouraged at the site to encourage diversity of wildlife functions and

? This handbook is available from the Conservation Fund, 1800 N. Kent St., Ste 1120, Arlington, VA
22209. Although the document is free, a mailing charge may apply.
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proper buffer delineation and design to receive occupancy permits; fining developers when
inadequate sediment control causes alterations in the buffer; méking developers responsible -
for restoring the buffer to its original state or paying for restoration costs; and making
developers responsible for revegetating buffer areas accidentally cleared during
construction. Research indicates that the design and establishment of the buffer should be
_closely monitored during construction, and that planners should not assume that developers
will know how to interpret design requirements, or will reduce disturbance of the land set
aside for the buffer (Metropolitan Washington Council of Governments, 1995).

~ Allowable Uses. What uses should be allowed in the buffer? In theory, to make the buffer

effective, it should be protected from intrusion as much as possible. Studies suggest that

hiking and fishing may be allowed in designated areas, although most recreational activities
should be discouraged (Metropolitan Washington Council of Governments, 1995). As a

. general rule, any use that creates impervious surfaces, generates pollution, causes erosion
or channelization on a continuous basis after construction, or harms vegetation should not
be allowed or encouraged (Metropolitan Washington Council of Governments, 1995;
National Resource Conservation Service, 1997). According to the Metropolitan
Washington Council of Governments, buffer uses which should not be allowed under any
circumstances in urban watersheds include pump houses, septic tanks, water and sewage

' treatment pldnts, water-well construction; campgrounds, golf courses, athletic fields, patios
and gazebos, and playground equipment; farming and_livestock grazing; roads, timber
harvesting, strip mining, hydroelectric power generation, and oil and gas wells. Uses that
may be acceptable include footpaths and bicycle paths, boathouses and docking facilities,
utility lines, stormwater best management practices (BMPs) and maintenance for flood
control (Metropolitan Washington Council of Governments, 1995).

Maintenance and Repair. Buffers can fail due to natural changes, such as a heavy storm
activity, streambank erosion, upstream development that changes the water flows, etc.
Most buffer programs have no mechanism for identifying and coping with these kinds of
changes, and no mechanism for helping a property owner repair their buffer. Furthermore,
most cities do not inspect their buffers after a large storm.

Buffers can also fail due to a lack of maintenance. In urban watersheds, necessary
maintenance can include keeping level areas even and free of debris; removing sediment
where it covers the vegetation; grading and reseeding eroded areas of the buffer; preventing
dumping of lawn debris, pet waste, and other refuse, etc. (Metropolitan Washington
Council of Governments, 1995). :
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APPENDIX B

MODEL STREAM AND RIPARIAN ZONE
PROTECTION, MAINTENANCE, ENHANCEMENT
AND RESTORATION ORDINANCE

Atrticle 1.
Stream and Riparian Zone Protection

Section 1. Purpose. It is the purpose of this Article to provide for the protection, maintenance,
enhancement and restoration of streams and riparian zones in a manner compatible with the
character of the adjoining property and in a manner which prevents significant adverse
environmental impacts to the stream, riparian zone and adjacent property.

Section 2. Applicability. The streams addressed in this article are the following: [pame specific
streams and/or refer to a specific map that designates the streams and is incorporated into the
ordinance]. -

Section 3. Definitions
1. “Stream bed” means the bottom surface of a stream or watercourse.
2. “Stream bank” means the land at the edge of the stream bed.
3. “Stream environment zone” means a strip of land to be dedicated to the [name city or

county] which includes at a minimum the stream bed, stream banks, the riparian zone (see
‘definition below), and any additional land as required in this Article.

4. “Stream restoration plan” means a éomprehensive plan for the restoration of the stream
environment zone. The plan may require revegetation, removal of exotic, invasive vegetation,
flood improvements, stream bank and stream bed stabilization, erosion control, public acceés,
recreation, and aesthetic improvements. A stream enhancement plan (see definition below) may be
an element of a stream restoration plan. ‘

5. “Stream enhancement plan” means a plan which increases the value of the stream
environment's aesthetic, flood control, biological, erosion control, and/or recreational capacities.

6. “Riparian zone” means the zone where is found the native vegetation which lives along
stream banks.
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All work must be approved by the [name city or county] Engineer. Any alteration shall he
the minimum amount necessary to achieve the purpose of the project. Such minor
improvements shall follow the standards established in subsection 1. d.

c. The riparian zone detg:rm’ined under subsection 1 (a) shall not be filled, graded,
excavated, or obstructed, nor shall vegetation in the riparian zone be cut or removed, except
for the following circumstances: |
(1) Construction of facilities for low intensity, passive recreation, or conservation
uses (e.g., pedestrian and bicycle trails and paths, and foot bridges) approved by
the [name city or county] Engineer

(2) Minor restoration and maintenance activity, including removal of debris when

necessary to protect the public health and safety, or minor weed abatement activity
necessary to protect life or property, or other activities described in subsection 1.
b. ‘

Such minor improvements shall follow the standards established in subsection 1. d.

d. All work within stream environment zones shall be kept to the minimum amount
necessary to accomplish the goals of this Article. Erosion in excess of natural levels shall
be prevented and riparian vegetation shall be protected utilizing the following basic
standards: | '

(1) Removal of riparian vegetation shall be limited to the minimum amount necessary
except for exotic, invasive spécies or other vegetation identified on a stream
enhancement or restoration plan approved by the [name city or county] Engineer
pursuant to subsection 1. e. If it is determined necessary by the California
Department of Fish and Game, any revegetation program carried out as part of
such restoration and maintenance shall use indigenous plaﬁts approved by the
Department.

(2) Development work shall be accomplished between April 15 and October 15.
When necessary, extensions of this time period may be granted by the [name city
or county] Engineer on a case-by-case basis.

(3) Disturbed areas shall be revegetated by October 15. When necessary, extensions
~ of this deadline may be granted by the [name city or county] Engineer on a
case-by-case basis.
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©)

administrative  department, e.g., planning, community development,
environmental resources], shall document the success of the restoration plan. If
the plan is not successful, an additional period of correction and monitoring shall
be specified. '

The plan shall specify an ongoing management program to ensure the long-term
success of the project. The management program shall specify maintenance
requirements and the responsibility for implementation and funding.
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APPENDIX C

ENVIRONMENTAL FLOOD CONTROL
MANAGEMENT PRINCIPLES

Traditional flood control methods, such as channelization and culverting, have harmed, .
rather than helped, the creeks and rivers. But river protectibn and flood protection are no longer
mutually exclusive. Techniques for achieving environmentally-friendly, multi-objective flood
control include encouréging non-structural means of flood control, developing criteria for
alternative bank protection other than rip rap, encouraging larger channel sizes to allow the
establishment of riparian vegetation, encouraging in-stream debris basins which include
capacity for vegetation, encouraging multiple objective two-stage channel designs with low-
flow channels, and cncduraging levees wide enough to fill multiple needs and use multiple
funding sources (e.g., vegetation, roads, and utility rights of way). Flood management projects
should include riparian and other natural values in their project cost/benefit analysis.
Furthermore, multi-objective project proponents should share the operation and maintenance
responsibilities for facilities among the benefited interests (State Water Resources Control
Board Ndnpoint Source Control Program Technical Advisory Committee, 1994).

A variety of groups, including the Bay Institute of San Francisco, the Pacific Coast
Federation of Fishermen’s Associations, United Anglers, and the Sierra Club developed a
statement of principles of California flood management and floodplain restoration. These
principles include the following: (1) restore river systems and functions -that improve flood
management while also bolstering the effectiveness of existing flood control systems (for
example, strengthening existing and properly sited levees at high risk; and restoring the
historical capacity of rivers where feasible to better accommodate flood waters); (2) better
manage the use of floodplains to minimize taxpayer expense and maximize environmental
health; |(3) manage the entire watershed to provide the most protection from floods in an

~ environmentally-sensitive way (for example, by discouraging development in wetlands and

floodplains, and where possible, replacing non-native hillside annual vegetation with native
perennials to reduce hillside erosion); (4) make comprehensive efforts to restore natural
floodplain habitat and associated hydrologic functions to levels that take significant pressure off
the habitats; and (5) state, local and federal agencies and governments, non-gbver’nmental
stakeholders, and concerned members of the public should work cooperatively to develop and
implement better short-term flood response coordination and funding. A full copy of the
statement of principles is available from Jackie McCort or Jenna Olsen at the Sierra Club at
(510) 654-7847.
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