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1. INTRODUCTION

1.1 Background

San Luis Obispo Creek (SLO Creek) and its tributaries have significant problems that
involve recurrent damaging floods and bank instability. These problems require active
channel management. Some reaches of the creeks have areas with desirable riparian habitat,
but they occur in discontinuous or fragmented segments, with long segments of degraded
habitat. These areas provide opportunities for stream habitat enhancement and riparian
restoration. Needed management actions for the waterways include channel sediment
removal, vegetation control, stream restoration and enhancement, repair of existing failing
bank protection structures, and construction of new bank protection and flood control
channel modifications.

These management actions can impact wetlands within the stream zone, as well as surface
water. Approval or permitting from the U.S. Army Corps of Engineers (ACOE), Central
Coast Regional Water Quality Control Board (Regional Board), and California Department
of Fish and Game (CDFGQG), collectively Regulatory Agencies will be required. Since there
are endangered species present within SLO waterways, including California red-legged frog
and southern steelhead, consultation with the U.S. Fish and Wildlife Service (USFWS), and
National Marine Fisheries Service (NMFS) will also be crucial for any project involving
disturbance, modification or management of creekside water resources.

The City of San Luis Obispo last prepared a comprehensive Flood Management Plan in
1977, in response to the disastrous floods of 1969 and 1973 (Nolte, 1977). The plan was
ambitious in scope and costs, but had some serious environmental impacts associated with
proposed channel widening. As a result, only portions of the plan were implemented (such as
replacement of undersized and old bridges). Since preparation of the 1977 plan, the City has
experienced damaging floods on several other occasions: especially in 1995.

The 1995 flood caused widespread damage throughout the SLO watershed, including out-of-
bank flooding and extensive bank erosion. In response to the damage, the City requested
permits from the ACOE and other regulatory agencies to repair damage at the worst public
areas. The City also decided to take a new look at flooding problems and to develop a new
plan that would address the frequency and magnitude of flooding, in an environmentally
sensitive and cost effective manner.

In response to the City’s request for a series of ACOE Nationwide Permits for wetlands fill
to construct bank repair projects at ten locations, and with concerns regarding potential
cumulative impacts on creek resources, the Regulatory Agencies collectively requested
preparation of a comprehensive, watershed-based management plan for SLO Creek. This
Waterway Management Plan (WMP) was prepared in response to that request and will form
the basis for future project planning, decision making and permitting.

The overall Waterway Management Plan (WMP) program is contained in a three volume set
of reports (Volumes I through III). The WMP is Volume I and contains inventory
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information, a detailed hydrologic/hydraulic analysis of the watershed and its main
tributaries, and an identification of the management problems and management needs of the
waterways. Alternatives are reviewed for addressing flooding, bank instability, and habitat
protection and enhancement, and a preferred project is presented.

Volume II presents a Stream Management and Maintenance Program (SMMP) for the
waterways of the San Luis Obispo Creek Watershed. This document outlines the planning,
design, and permitting approach the City and County will utilize for routine stream
maintenance, such as vegetation management, bank repair, and sediment removal. Policies
and Best Management Practices for these activities are also described. This document
(Volume I) contains a brief summary of the SMMP document.

Volume III is a Drainage Design Manual (DDM), which contains revised policies for
floodplain and stream corridor management and provides new design flows for stream
channels within the City of San Luis Obispo. Procedures for hydrologic and hydraulic
analysis, and guidelines and design criteria for the design of channel, storm drain systems,
stormwater detention facilities, bank repair and stream restoration, and erosion control are
presented in the DDM. Important policy revisions of the DDM are also summarized in this
Volume (Waterway Management Plan).

Because of the large scope of the overall work program and the need to complete some
management activities (principally bank stabilization) during the fall of 1998, prior to
initiation of winter rains and high flows, the work program was divided into two phases,
Phases [ & II. Phase I was restricted in scope and geographic area, and addressed immediate
management needs within a defined study area, generally the southern half of the City. Phase
II would address overall stream corridor management throughout the SLO Creek watershed,
including development of hydrologic and hydraulic models, flood management, sediment
management and riparian restoration. In addition, Phase Il would be based on comprehensive
inventories and analysis, a Geographic Information System (GIS) to house the technical
inventory and management data, and design criteria handbooks and maintenance manuals.

In April 1997, a Phase I report was prepared on behalf of the City and San Luis Obispo
County Flood Control and Water Conservation District (Zone 9) that addressed problems of
bank erosion at eight locations along several reaches of SLO Creek (Questa, 1997). These
were areas damaged by the 1995 flooding, and most in need of management and bank repair.
The Phase I report and the subsequent Design Concept Plan was submitted to the ACOE as
part of the application for an Individual Section 404 Wetlands Fill Permit for these sites. The
reports were also used as background information in submittals to the Regional Board for
application for a Section 401 Water Quality Certification, Section 404 wetlands fill permit
application and for the required CEQA/NEPA documentation. A separate Streambed
Alteration Agreement was also obtained from the CDFG. Consultation and coordination with
CDFG, USFWS and NMFS was required under Section 9 of the Endangered Species Act,
because of the potential and likely presence of endangered species in the study area.

Following acceptance of the Phase I Report and the issuance of an Individual Permit by the
ACOE and the CDFG, approximately 425 meters (1400 lineal feet) of bank repair (using
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biotechnical methods) was completed in the late summer and fall of 1999. Mitigation
included creek enhancement and restoration (mainly between Prado Road and Los Osos
Valley Road) in addition to on-site planting with native plants at the bank repair sites. Zone
9 funded the bank repairs, with some funds also received from the Federal Emergency
Management Agency (FEMA). The City also committed to preparation of this Phase II
Waterway Management Plan (WMP).

1.2 Project Location

The project area covers the entire San Luis Obispo Creek watershed. San Luis Obispo Creek
originates in the foothills of the Santa Lucia Range near Cuesta Grade, flowing
approximately 29 km (18 miles) to its discharge to the Pacific Ocean at San Luis Bay, near
the community of Avila Beach. The creek closely follows State Highway 101 along most of
its route. The SLO Creek watershed is centrally located in San Luis Obispo County between
the Santa Lucia Mountains and coastal hills of central California (Figure 1-1). The City of
San Luis Obispo covers an area of approximately 9.5 square miles near the center of the
watershed, with the remaining watershed area (approximately 217 km? or 84 mi” in County
jurisdiction. The WMP focuses on the main stem of San Luis Obispo Creek but also
incorporates the following major tributaries to San Luis Obispo Creek:

East Fork of San Luis Obispo Creek

Prefumo Creek

Froom Creek

Stenner Creek

Brizziolari Creek (tributary to Stenner Creek)
See Canyon Creek

Old Garden Creek (tributary to Stenner Creek)
Davenport Creek

1.3  Purpose and Objectives of the Waterway Management Plan

The purpose and objectives of the WMP, as developed by the Zone 9 Advisory Committee in
consultation with the Regulatory Agencies are as follows:

Purpose

Develop an approach and schematic plans to address flooding, erosion, water quality, and
ecological issues in the SLO Creek Watershed that can be implemented with approvals from
various regulatory agencies.

Objectives

1.  Identify and prioritize the amount and extent of flooding, erosion, water quality, and
ecological issues in the SLO Watershed.
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2. Identify and develop programs to address flooding, erosion, water quality, and
ecological issues in the SLO Watershed.

3. Develop guidelines for design of future development or reconstructed developments in
the SLO Watershed.

4. Develop a programmatic environmental and permitting review process for
implementation of Objectives 2 and 3, as applicable.

5. Develop an Implementation Program.
1.4 Planning Process, Information Sources and Study Team

The Phase II planning process was initiated by the Zone 9 Advisory Committee and the City
and County in January 2000. The approximately two and one half year planning process has
involved the participation of City and County Engineering and Planning staff, landowners,
regulatory agencies, and the general public, culminating in the development of this WMP
and related documents. An informal Technical Advisory Committee (TAC) composed of
representatives from the City, County, select resources and regulatory agencies, and other
interested individuals and groups provided guidance in screening, selection and development
of alternative waterway management approaches. Many members of the TAC also sit on the
Zone 9 Advisory Committee (SLO Creek watershed). The study team presented information
and alternatives at the monthly Zone 9 Advisory Committee meetings, which were open to
the public.

Tasks included completion of detailed resource inventories, hydrologic and hydraulic
modeling and analysis, problem identification, development and screening of alternatives to
address the identified problems, and selecting a short list of alternatives for further
environmental review and public hearings.

Advisory Committee members represented various interest groups, including City, County,
Caltrans, Cal Poly, the Avila Beach area, and the agricultural community. In addition to
guiding the scope of work and providing input and comments on each step of the process, the
Advisory Committee members also insured that the developing plan was compatible with
their interest groups’ opinion and needs. For instance, a key issue of concern to the Avila
Valley area is to make sure that any flood management projects proposed in the City of San
Luis Obispo do not make flooding problems worse in their areas. A key concern of the
agricultural community is to make sure that any new stream corridor and floodplain
management regulations do not create new regulatory or permit procedures for routine
agricultural practices, and that the Waterway Management Plan does not supersede the
Goals, Policies, and Programs of the Agricultural and Open-Space elements of the San Luis
Obispo County General Plan.
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Members of the Zone 9 Advisory Committee and agency representatives include:

Agency Member Alternate

City of SLO-City Council Jan Marx Christine Mulholland
City of SLO-Staff Jay Walter Matt Horn

City of SLO-Public at-large John French vacant

Agricultural Liaison Advisory David Pereira Hunter Francis
Board

Avila Valley Advisory Council Carol Kiessig vacant

Cal Poly State University Brent Hallock Brian Dietterick
Caltrans Lance Gorman vacant

Public at-large Steve Gregory Wayne Peterson

Questa Engineering Corporation of Point Richmond, California, provided technical
engineering support. Morro Group, Inc., provided support for biology and the enhancement
element recommendation. Marcelo Espiritu and Dale Norrington working under the
supervision of Rollin Strohman, Ph.D., from the California Polytechnic State University at
San Luis Obispo (CalPoly) assisted in the stream geomorphic field inventory, GIS
development, and project web site development. Project documents can be found at
www.slocity.org/natural resources/relatedlinks.asp or the CalPoly website.

A number of prior watershed, stream surveys and flood control studies were used in
preparing this report, in addition to the field work and hydrologic and hydraulic analysis
completed as part of the Phase Il investigations. Previous investigations that were consulted
included:

o  Floodplain Information San Luis Obispo Creek and Tributaries Vicinity of San Luis
Obispo, San Luis Obispo County, California, Nov. 1974 (Report prepared by U.S.
Army, L.A. District. Provides information on flood history, flood damages, and
extent of floodplain, but not a Flood Control Plan)

e Flood Control and Drainage Master Plan for the San Luis Obispo Creek Watershed,
Aug. 1977 (First comprehensive Flood Control Plan for the City, prepared by George
S. Nolte & Associates)

o Flood Insurance Study, City of San Luis Obispo, 1978 (Provides information on
flooding and floodplains based on 1977 Nolte hydrologic and hydraulic analysis,
issued by FEMA)

e Flood Insurance Rate Maps for the City of San Luis Obispo, 1981 (Floodplain Maps
prepared by FEMA and used by the City for Floodplain Regulation)

e San Luis Obispo Creek Restoration Plan, 1988 (First watershed restoration plan for
SLO Creek, prepared by Land Conservancy of San Luis Obispo County)
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o Nutrient Objectives and Best Management Practices for San Luis Obispo Creek, May
1994. (A report focused on prepared for the Central Coast Regional Water Quality
Control Board by the Coastal resources Institute of California Polytechnic Institute,
SLO)

e Final Plan for Restoration Actions within the San Luis Obispo Creek Watershed
-Unocal Oil Spill, Avila Beach, CA 1992 (A report that summarizes and prioritizes
restoration opportunities in the SLO Watershed, prepared for the Avila Beach
Trustee Council by the Land Conservancy of San Luis Obispo County)

e Biological Resource Assessment and Impact Analysis for the SLO Creek Water Reuse
Project, 1995 (Consultants report and EIR prepared for City of SLO by Fugro West,
Inc.)

e San Luis Obispo Creek Watershed Hydrologic Survey, 1996 (Report prepared by the
Land Conservancy of San Luis Obispo County for the Central Coast Regional Water
Quality Control Board. Primarily addresses runoff hydrology and creek conditions,
with focus on creek restoration and bank stabilization, not flood management)

e San Luis Obispo Creek Trout Habitat Inventory & Investigation, 1995 (Report
prepared for the Land Conservancy of San Luis Obispo County by P. Cleveland,
fisheries biologist)

e Phase [ — San Luis Obispo Creek, 1997, (Report prepared for the City and San Luis
Obispo County Flood Control and Water Conservation District (Zone 9))

e Storm Drain Master Plan for the Airport Area Specific Plan, Jan. 1999
(Prepared for the City of SLO by Boyle Engineering Corporation)

e San Luis Obispo Creek Watershed Enhancement Plan, March 2002 (Report prepared
by The Land Conservancy of San Luis Obispo County is an update of the 1988
report, further identifying problems and prioritized opportunities for restoration)

Other references used in preparation of this Plan are in Section 9.
1.5 WMP Components
There are five principal components of this Waterway Management Plan:
e A Stream Maintenance and Management Program (SMMP) covering routine stream
maintenance practices and procedures and presenting proposed Best Management

Practices as Volume 11

e A new Drainage Design Manual (DDM) for storm water, flood control, and bank
repair design as Volume III
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e A Flood Management Plan that outlines the conceptual flood control alternatives that
are proposed as the Preferred Project (Volume I)

e A Bank Stabilization Program that provides a management framework and
conceptual plans for addressing current and future bank instability problem areas
(Volume I), and

e A Habitat Enhancement and Restoration Program that provides a conceptual plan and
framework for stream resource enhancement, restoration, and protection (Volume I).

1.6 Waterway Management Plan Organization

Volume I of the three-volume report is designed to be a “Concept Plan” for Waterway
Management and a reference document for use in subsequent, detailed project planning,
permitting, and CEQA/NEPA review. As such it will guide the development of future
projects to construct flood management channels and storm drains, repair eroding banks, and
manage the vegetation and other resources along the creeks of the watershed, and guide
restoration and enhancement. The permit application and environmental documents will
incorporate by reference sections of this WMP, DDM, and SMMP. The WMP includes
supporting information contained in the appendices:

Section 1 describes the background and organization of the WMP, including project
objectives and a summary of planning procedures.

Section 2 provides an overview of the resource inventory, including geomorphic and
hydrologic conditions of the creek, existing hydraulic structures, erosion problem areas, and
bank stabilization needs, as well as, existing biological conditions of the creek, including
information on the plant communities, wildlife and fisheries, and rare and endangered
species.

Section 3 describes the planning constraints, management needs, environmental sensitivities,
and the opportunities for habitat restoration and enhancement.

Section 4 provides a watershed wide perspective to recognize and address the resource
management problems of the watershed in an integrated and comprehensive fashion with
eight goals and action items.

Section 5 presents four principal components of the Preferred Project. The preferred project
for environmental review purposes was developed by the Zone 9 Advisory Committee and
confirmed with some modifications by the San Luis Obispo City Council: Preferred project
components include:

e A summary of Stream Maintenance and Management Procedures

e Design guidelines and requirements for storm drain facilities system design and
channel modification projects
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e A Bank Stabilization and Repair program

e A Habitat Enhancement and Protection Program
Section 6 contains an outline of the main components of the preferred project for flood
management actions, including structural channel modifications and non-structural elements
such as revised floodplain management regulations, possible purchases of flood-prone
properties and flood proofing.
Section 7 evaluates project costs and expected project benefits.
Section 8 describes the Implementation and Financing Plan, including a discussion of the
recommended prioritization of identified projects, implementation schedule, and funding
sources.
Section 9 lists the references and literature cited.
Section 10 is a glossary of technical terms for use by the reader.
Appendix A of Volume I contains the creek geomorphic GIS Inventory data; Appendix B is

the Biological Resources Inventory, Appendix C contains the Hydraulic and Hydrologic
Report, and Appendix D discusses Project Alternatives.

San Luis Obispo Waterway Mangement Plan 8 98202WMP 3-3-2003.doc



2. RESOURCE INVENTORY

2.1 Introduction

Management of a stream corridor requires an understanding and analysis of its watershed,
including general watershed physical and biological characteristics, as well as the
characteristics of the system of streams that drain it. The analysis and evaluation of
watershed and waterway management problems and management needs requires the
integration of basic information on the geology, geomorphology, hydrology and hydraulics,
and biology of the system. Since a watershed and its streams respond to both natural and
human influences, and the response manifests itself over long periods, the analysis should
also include a review of the historical context of the changes that have occurred within the
watershed and to its streams.

This section of the Waterway Management Plan describes the general geologic, hydrologic,
and biologic characteristics of the SLO watershed, and summarizes the detailed resource
inventory information that was collected as part of WMP preparation. It includes a
description of the watershed, an overview of current and historical land uses and a
generalized description of the existing geomorphic and bank and bed conditions of each
reach.

Detailed inventory information of the creek channel geomorphic or stream physical
conditions is presented in Appendix A, while Appendix B presents information on the
biological resources that were inventoried. The inventory includes maps and data base
information prepared in a GIS that is available on the City of San Luis Obispo’s server
(www.slocity.org/natural resources/relatedlinks.asp). Appendix C summarizes the results of
the hydrologic and hydraulic analysis completed for the WMP.

2.2 Watershed Characteristics

SLO Creek is the major waterway that runs through the City of San Luis Obispo. The main
stem of SLO Creek flows predominantly southwest, approximately 29 kilometers from its
headwaters in the Santa Lucia Range to the Pacific Ocean at Avila Beach. The SLO Creek
watershed extends from a high elevation of 750 meters above sea level near Cuesta Grade to
sea level at Avila Beach. The City of San Luis Obispo is at an elevation of about 70 meters
(downtown). The drainage area of the SLO Creek watershed at its mouth is approximately
218 km?”. The basin is a slightly elongated area about 21 km long and between 10 and 16 km
wide, with a dendritic drainage pattern (Figure 2-1).
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The upper watershed is steep, and SLO Creek and its tributaries flow through narrow
canyons with steep stream gradients in their headwaters areas. From its headwaters SLO
Creek spills onto a small sparsely developed grassy plateau-like area below Cuesta Grade at
Reservoir Canyon, before descending onto the gently to moderately sloping alluvial plain
occupied by the City of San Luis Obispo. Within the City limits, the main stem joins Stenner
Creek, which drains primarily agricultural and range land in the Santa Lucia Range, and at
the lower end of the City by Prefumo Creek, which drains the Laguna Lake and above that,
the steep chaparral and oak wooded lands of Prefumo Canyon. CalPoly is located at the
northern end of the City, generally between Brizziolari and Stenner Creeks. Other major
tributaries include:

e Brizziolari and Old Garden Creeks, both tributaries to Stenner Creek, within the
northern part of the City

e East Fork (which drains an area of generally flat to rolling relief on the east side
about 2 km below the confluence of Prefumo Creek and the City limits),

e Davenport Creek, (which drains a more rugged canyon area on the east side below
East Fork), and

e See Canyon, a wooded canyon on the lower west side, above Avila Beach.

While SLO Creek is incised into an alluvial plain within the downtown and upper residential
area of City of SLO, it crosses the broader upper Los Osos Valley and the lower Laguna
Lake area before changing its character below Froom Creek and Los Osos Valley Road. The
creek descends through a narrow alluvial valley bounded by the steep Irish Hills in this area.
The narrowest part of this segment (only about 1 25 meters wide) begins near the confluence
of Davenport Creek with SLO Creek, and is aptly called “The Narrows” by local residents.
The SLO Valley downstream of the Narrows ranges from about 300 meters to 600 meters
wide.

San Luis Obispo Creek turns abruptly westward from its southerly ascent through the City
and lower valley area to enter a more narrow and steep-sided canyon before discharging into
an estuary area at Avila Beach below the See Canyon confluence.

Only about 11% of the watershed is urbanized; principally the town of San Luis Obispo and
the surrounding unincorporated area, and the small community of Avila Beach. However,
the ubranzied area upstream of the lower urban reserve limits of the City (near Los Osos
Valley Road) is about 15% of the watershed above this point. The urbanized area is
predominantly suburban, with the exception of the central downtown area where building
densities are higher with a larger percentage of impervious surfaces. Many watershed
researchers believe streams begin to experience significant problems, including channel bed
and bank erosion, when dense urbanization (or effective impermeable surface area) exceeds
10 -15% of the watershed (Booth and Reinelt, 1993, Schueler, 1994). Much of the upper and
lower watershed is in open space, used as grazing land or range.
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Upper watershed areas are not heavily wooded; oak forests occur predominantly only on
north facing canyon slopes and canyon bottoms, with chaparral vegetation generally on steep
south facing slopes and areas with shallow, rocky soils.

SLO Creek itself has a nearly continuous riparian corridor from its headwaters at Cuesta
Grade to Avila Beach. However in many areas the corridor is narrow, has a sparse canopy
cover, or is degraded with a significant mixture of non-native trees and shrubs. Although
sheep and cattle grazing of hillside grassland areas may have been intensive in the historic
past, that is not the case today. Cultivated agriculture is not extensive, mainly concentrated
along the valley lands adjacent to SLO Creek between Los Osos Valley Road (LOVR) and
San Luis Bay Drive.

2.3 Climate

The climate of the SLO Creek watershed varies significantly from the coast to the areas of
the foothills and mountains of the Santa Lucia Range. Precipitation, in the form of rain,
occurs primarily between November and March. It is least along the coast (averaging about
40 cm) but increases as the clouds move inland and rise over the mountains. The highest
rainfall (averaging 76 cm) is normally recorded along the ridge tops northeast and southwest
of the City of San Luis Obispo. Rainfall in the City averages approximately 54 cm.
However, as a coastal watershed, it is subject to wide ranges in precipitation, from periods of
drought, to unusually wet winters, and occasional short duration very high intensity storms,
such as occurred in January and March 1995.

24 Biological Resources

Riparian vegetation is crucial to the maintenance and health of overall habitat quality. Well-
developed, relatively undisturbed native riparian vegetation provides shelter and forage for a
wide variety and abundance of wildlife. Riparian vegetation also provides stability for stream
banks by reducing bank erosion, raindrop impact and erosion associated with overland flow.
Additionally, riparian vegetation high in percent cover provides stream shading which, in
turn effects water temperature, water quality and fisheries resources. The inverse is true for
areas low in overall cover and diversity. These areas typically lack suitable habitat for native
wildlife and fish, have increased erosion rate and bank failure and are lower in water quality.
Appendix B contains a detailed Biological Resources Inventory.

Vegetation. Riparian plant community structure and composition vary according to
environmental factors such as water regime, climate, disturbance frequency, substrate
material, root-zone aeration, depth to ground water, width and depth of flood plain, aspect,
slope, the presence and extent of exotic species, land use and water quality. A cross section
of a typical stream corridor would reveal the extreme gradation that occurs in vegetative
composition from hydric, aquatic bed and freshwater marsh to mesic, riparian forest and
scrub, edaphic (conditions determined by soil characteristics). Coastal scrub and grasslands
conditions persist where bedrock outcrops and shallow soils, or other soil conditions present
limiting factors for plant growth. The structure of the riparian community occurring within
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e San Luis Obispo, Pismo Beach, Arroyo Grande, and Lopez Mtn. 7.5 sheets, 1965,
1994 editions

Aerial photography reviewed included 1939 photos from the US Army Map Service, 1955 &
1977 USGS photography, and 1996 photography from Golden State Aerial Surveys of San
Luis Obispo. A summary of historical newspaper articles dating back to the 1870’s and
interviews with long- time residents of the watershed, prepared by the Central Coast Salmon
Enhancement was also helpful in outlining the major events that have occurred in this
watershed (Cleveland, 1996). Historic changes to the streams and the current conditions of
stream segments are described for various reaches. Figure 2-2 identifies the numbered
stream reaches as used in this WMP. The stream reach designations were established by the
Land Conservancy of San Luis Obispo County (Conservancy) in their 1996 hydrologic
analysis report of the watershed. The map numbers indicated on Figure 2-3 coincide with
the numbering on Table 2-1 summarizing the historic channel changes.

Table 2-1
Historic Channel Changes

Map Reference Description

Location 1:
SLO Creek at Avila Beach river (1) 1897: Lagoon mouth substantially larger and wider.
mouth Current lagoon appears to be reduced by approximately
1/3 (now 2/3) historic size. Large tidal marsh present to
the east of the lagoon, under present location of western
Avila Beach. (2) 1939: 1952: Lagoon geometry quite
similar and relatively unchanged. (3) 1977: Lagoon
constrained by Avila Bay Drive, similar to present
configuration as shown on 1995 USGS topographic map.

Location 2:
SLO Creek at San Luis Bay Golf (1) 1897: Lagoon meanders to the south beneath present
Course location of Golf Course. (2) 1939: Lagoon geometry
changes are minor. (3) 1952: Lagoon meander becomes
straightened to the north, although not quite as far to the
north as apparent on 1965 edition of USGS 7.5’ Quad of
Pismo Beach (or the present alignment). (4) 1994: Golf
Course now displaces the historic meander loop and sand-
bar. Several islands depicted in 1965 map have
disappeared. It appears that the original migration of the
bend to the north was natural, but golf course construction
made significant alteration. (5) 1995: Some concrete
segments of bend appear to have failed.
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Map Reference

Description

Location 3:
SLO Creek below Sycamore Springs
(between See Canyon and Gragg)

(1) 1939: Historic channel apparently 100-200 feet south
of, but parallel to present channel; although scale and
accuracy of original topo map makes this difficult to
determine. Large Sycamore grove present. (2) 1952:
Sycamore grove indicated as green shading. Similar
shape as on photo. (3) 1977: Grove significantly reduced
in size, remnant mainly along creek. Flood control levee
constructed along channel in early 1970s, removing parts
of the floodplain from connection with creek. Presently
area now mostly in apple orchard, although some young
Sycamores visible along channel.

Location 4:
SLO Creek from Highway
Crossing to San Luis Bay Drive

101

(1) 1939: Historic channel 2-300 feet east of present
channel. Historic channel shows fine meander pattern.
Channel straightened and realigned to the west, largely
devoid of vegetation in this reach. (2) 1965: Straightened
alignment persisted and is apparent. (3) 1977: Some
meanders become visible. Natural meander pattern re-
exerting itself strongly within this straightened/aligned
reach with significant natural willow re-colonization. (4)
1996: Apparent erosion of establishing channel bends
observable. (5) 1995: Photo-revised location of SLO
Creek in this reach shows re-establishment of same
meander pattern as shown in original 19\895 survey.
Floodplain appears active and frequently flooded in this
area.

Location 5:
SLO Creek from San Luis Bay Drive to
Castro Canyon

(1) 1939: Channel apparently not significantly realigned
in this reach. Natural channel meander pattern not
apparent on photography and channel appears lines with
willows. (2) 1950: Several of the channel bends
straightened and line with broken concrete slabs
associated with the widening of Highway 101.

Location 6:
SLO Creek from Castro Canyon to near
Davenport Creek

(1) 1950’s: Several channel bends appear to have been
straightened associated with Highway 101 construction.
Channel and floodplain very active in this area, with
several old channel meanders and traces of vegetated
secondary channels apparent on photograph. This area
appears to flood frequently. Several wet meadows
apparent on floodplain to the east of the channel.

Location 7:
SLO Creek from Davenport Creek to
East Fork Creek.

(1) 1950’s: Channel bends straightened and channel
realigned associated with construction Highway 101.
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Map Reference

Description

Location 8:
Lower East Fork Creek

(1) 1895 (circa): Lower East Fork Creek apparently
remained largely within its historic channel configuration,
although no located 50 feet south. Earliest photographs
show insignificant vegetation along channel. (Channel
burned by explosion and fire at Tank Farm in April 1926.
Burning oil fire reportedly carried along creek, destroying
creek vegetation all the way to Avila). (2) 1970’s: Upper
section leveed and section near confluence with SLO
Creek partially leveed in 1998. .

Location 9:
SLO Creek from East Fork Creek to
Prefumo Creek

(1) This section of SLO Creek changed significantly from
historic (1897) conditions. SLO Creek on southeast side
of South Higuera. Map indicates this section of the creek
is intermittent, becoming perennial downstream of The
Narrows, and upstream of Marsh Street. (2) 1939:
Channel relocated to the north of Higuera; however the
original trace of the channel still faintly visible. (Some
problem with registration of the two maps here — so less
certain). Channel well vegetated in this reach.

Location 10:
Prefumo Creek and Laguna Lake area

(1) 1897: Laguna Lake historically smaller in size, with
open water area terminating approximately 3000 feet
northwest of Madona Road. Large wetland shown by
symbols on map, surrounding Laguna. (2) 1952: Lake
similar in size and shape. Laguna Lake deepened to
present shape by mid-1960s. Apparently small area of
wetland filled on southwest shore, but deepening
predominantly within limit of what was historic
marshland. (3) 1965: Lake extended further northwest,
but this may be an artifact of the time of year and rainfall;
as the shape of this shallow lake and wetland area can
vary seasonally. This area may have been a major natural
flood water detention area, as black marsh soils extend in
a large area surround Laguna Lake. (4) Prefumo Creek
originally shown as flowing through present day Shopping
Center to join SLO Creek in large Eucalyptus grove below
Laguna Lake outlet. Grove is present in 1939
photographs. (5) 1960’s: Prefumo Creek re-routed
through City Golf Course. Channel gradient too steep and
area is experiencing bed incision and bank erosion.
Several drop structures installed to arrest bed erosion;
some are minor fish passage obstacles.

Location 11:
SLO Creek from Prefumo Creek to
Prado Bridge

(1) 1979-1980: This area significantly altered by major
channel modification and flood control project (Tract
592). Channel significantly widened with a compound
channel. Channel now experiencing erosion of some
channel bends, and aggradations of in-channel willow
covered terrace. Channel bends along portions of this
reach protected with gabions, rip-rap, and other hard bank
protection devices.
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Map Reference

Description

Location 12:
SLO Creek from Prado Bridge to Marsh
Street Bridge

(1) This apparently is an unstable section of the creek,
where the channel has been realigned associated with the
historic construction of Highway 101. Elevated fill for
Hwy 101 construction partially isolated historic floodplain
on the west side of the creek. Several sharp channel bends
were re-graded and the channel lined in some sections,
particularly at Madonna Road associated with interchange
construction in the 1960’s. This is also a flood prone
section of the creek.

Location 13:
SLO Creek from Marsh Street Bridge to
Santo Rosa Street Bridge

(1) 1916: Portions of this section of SLO Creek
underground. Under-City culvert indicated. (2) Channel
straightened and largely within present alignment,

confined by bank protection devices at many channel
bends.

Location 14:
SLO Creek from Santa Rosa Street
Bridge to Highway 101 at Cuest Park

(1) Channel remains largely within existing historic
alignment from the 1890°s. (2) 1939: Channel appears to
be well vegetated with willows. (3) 1977: Streamside
tree cover appears less dense, following reported period of
channel clearing in response to floods of 1969 and 1973.
Although not directly observable on aerial photographs,
removal of tree cover and other flow obstructions are
through to have contributed to rapid channel down cutting
during the late 1970’s through present, as stream flow
velocities increased. This resulted in local bank failures,
particularly at channel bends. Several historic channel
retaining walls built in the 1950°s and 60’s have collapsed
as their footings have been undermined by the incising
channel.

Location 15:

SLO Creek from Cuest Park to Cuest
Grade (including Reservoir Canyon
confluence)

(1) At map scale shown, channel alignment largely
unchanged, few channel bends, except where canyon
tributaries join main stem of creek. (2) 1897 USES
Survey: Southern Pacific Railroad over Cuesta Grade
indicated, along with water supply reservoir on Reservoir
Canyon. Dirt access roads for railroad maintenance not
shown.

Until the 1770s when the Spanish established the Mission of San Luis Obispo, the SLO
Creek watershed was relatively undisturbed. Although the Chumash Indians inhabited the
region for thousands of years prior to the Spanish settlement, their hunting, fishing and
gathering lifestyle did little to alter the creeks. Under the Spanish, however, wheat farming
and cattle and sheep ranching were intensive, and altered the region's hydrology, probably

permanently.
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By 1846, the government had secularized the mission’s land, transferring it to private
ownership and establishing more than 30 land grants, or ranchos, in San Luis Obispo
County. Severe droughts in the late 1860s forced rancho owners to sell off portions of their
lands. San Luis Obispo became a county of small farms and sheep and cattle ranchers. The
population began to increase and the economic base began to change with the establishment
of the railroad. The Southern Pacific Railroad completed its line from San Francisco to San
Luis Obispo in 1884. Major hillside cuts were required in the Cuesta Grade area to
accommodate the railroad tracks.

Much of the natural vegetation along SLO Creek was apparently removed by farming and
grazing during this early period. In fact, many of the old photographs and artists sketches
dating from the 1880s in the Historical Society Museum in the City show the stream bank
tops as largely barren. Over the past century, urban development encroached upon the SLO
Creek. This resulted in periodic exposure to flooding of structures located along creek banks,
and increased flood damages. Damaging floods are reported to have occurred in 1861, 1862,
1884, 1897, 1911, 1948, 1952, 1962, 1973, and 1995. The 1861-62 floods were reported to
have removed many of the mature sycamore trees (which may have been hundreds of years
old) along large portions of the upper and middle reaches of the creek (Cleveland, 1996).

A lighting strike caused a fire in August 1926 at the Union Oil Tank Farm located in the
present Airport Area of the East Branch of SLO Creek drainage. The strike ruptured a large
tank and sent a stream of burning oil down East Branch to San Luis Obispo Creek. The
burning oil reached Avila Beach. Nearly all of the mature woody vegetation was apparently
destroyed from the creek between East Fork and Avila by this fire. A period of severe bank
erosion apparently followed the fire and loss of protective vegetative cover.

Channelization, including straightening of creek meanders and realignment for farming and
road and highway construction has also been common within the SLO Creek watershed. The
lower estuary areas appear quite different on the 1877 topographic maps from those of the
1994 editions, with the extent of the estuary and marsh significantly smaller and several
large gravel bars greatly diminished in size. The creek was apparently realigned in this area
several times for road construction and for construction of a golf course in the 1970s.

In 19609, the Luigi Marre Land and Cattle Company constructed an approximately 1-meter
high sheet-pile dam across the lower SLO Creek approximately 1.5-km above its mouth.
(Morro Group, 2002). The reported purpose of the dam was to halt upstream saltwater
intrusion into the underground aquifer of this area. This dam, constructed in the turn of a
stream meander, also has significantly affected stream conditions in this area, including
channel shape, pool formation below the dam, fine sedimentation upstream, and reduced
salinity of the channel above the dam. (Upper Salinas River-Las Tablas Resource
Conservation District, Dec. 2001) Although a fish ladder was constructed shortly after dam
construction, the ladder has been ineffective, and the dam has changed the habitat conditions
for the Tide Water Gobby, an endangered species that occurs in the lower estuary area.
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Action Items

Many of the recommendations in this section are currently in place and being conducted by the
City, County, SLO Land Conservancy, or Central Coast Salmon Enhancement.

4.4

Continue to work with the Central Coast Regional Water Quality Control Board in
NPDES Phase II Stormwater and TMDL planning and implementation efforts

As part of Phase Il NPDES and TMDL planning, educate watershed stakeholders and
increase communication about pollution prevention by convening meetings among rural
landowners, residential property owners and business operators to discuss methods and
techniques for water quality management. Provide information on Best Management
Practices at these meetings.

Continue to support and coordinate volunteer stream monitoring programs in the
watershed.

Continue to support and coordinate creek awareness and creek cleanup days in the
watershed.

Coordinate with the Regional Water Quality Control Board to investigate and stabilize,
as needed the abandoned mines, mine addits, and waste piles in the watershed.

The significance of the abandoned mine addits on water quality is not fully known. This
work can also be coordinated with the Regional Board’s TMDL planning program.

Biological Resources

Goal. Protect, enhance, and restore the natural integrity of waterways of the SLO Creek
watershed and their associated riparian and aquatic habitat.

Action Items

Continue to provide support to ongoing programs for exotic species eradication and the
restoration of riparian communities through creek planting and stream habitat
enhancement programs.

Support programs to identify barriers to fish passage and develop programs to remove or
mitigate barriers.

Cooperate with non-profit groups in programs to identify, acquire, enhance and restore
sensitive and critical habitat areas along the creek corridor.

The City and Zone 9 in cooperation with the Land Conservancy, Central Coast Salmon
Enhancement, and California Conservation Corps currently have active programs in
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4.5

each of the above 3 areas, some of which are supported by funds from settlement of the
Unocal Oil Spill, (Avila Beach, 1992).

Work with the Coastal San Luis Resource Conservation District and/or Land
Conservancy to develop and implement a stream fencing, buffer strip, and creek
planting program where appropriate, in rural and agricultural areas of the watershed.

Explore the feasibility of selectively acquiring existing Caltrans right-of-way and/or
channel management responsibility within the SLO Creek Corridor for proactive
management and enhancement.

Caltrans maintains a sizeable maintenance easement (termed a Channel Change
Easement) along portions of the creek corridor and tributary drainages of SLO Creek
from approximately the South Higuera Bridge to the San Luis Bay Drive overcrossing
of the Creek. Apparently much of the stream corridor right of way or easements were
acquired in the late 1940's and early 1950’s when the former State Highway Department
constructed the current alignment of Highway 101. This necessitated straightening and
moving sections of the creek along portions of the highway.

The straightening and realignment destabilized the creek in some areas, and the channel
has responded by deepening and in places meandering to regain its once flatter channel
slope. Serious bank erosion and bed instability problems occur in some of these areas.

The Channel Change Easement that exists over much of this reach entitles Caltrans to
conduct management or maintenance within the creek for the benefit of the adjacent
highway, but specifically does not obligate Caltrans to perform channel maintenance.

The primary mission of Caltrans is the maintenance and construction of the state
highway and road system, not stream management. The County should explore with
Caltrans the possibility of acquiring selective portions of the Caltrans right of way along
the creek corridor, or assuming authority for creek management within the Channel
Change Easement, for better management and enhancement. The legal issues associated
with such a transfer would need to be explored. Such an acquisition or transfer of
channel management authority should not be taken lightly as the County would be
accepting responsibility for any liability, as well as for the costs of design, construction,
monitoring, and ongoing management and maintenance of these stream reaches. This
section of the creek has serious management needs as well as significant restoration and
enhancement opportunities.

Land Use

Goals. Ensure that the political jurisdictions of the San Luis Obispo watershed implement or
update land use policies and ordinances which provide responsible stewardship of the
watershed’s natural resources, protect people and property from flood damage, reduce erosion
and stabilize banks, and prevent pollution.
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Action Item

e Provide technical consultation to the City Community Development Department and the
County Planning Department on the review and update of policies and ordinances that
provide for protection and restoration of creeks during the next General Plan updates,
including policies dealing with creek setbacks, buffer zones, and floodplain regulations.

e Develop a Public Promotion and Public Awareness Program in coordination with the
City and County Floodplain Manager official to make the public aware of the need to
protect open space areas within floodplains because of the hydrologic function they
serve in storing floodwaters and filtering pollutant materials in flood flows.

4.6  Societal Values

Goal. Facilitate creation of public policies, ordinances, and planning and administrative
mechanisms to discourage inappropriate and illegal uses of the creek corridors of SLO Creek
and its tributaries.

Action Items

e Support and work with law enforcement agents and property owners to disband illegal
encampments along the creeks.

e Utilize public works staff and contract agencies such as the California Conservation
Corps to remove debris from the creek corridor.

e Support and work with City, County, and private social services providers to improve
resources and services for displaced and homeless individuals outside of creek corridors

4.7 Public Involvement and Education

Goals. Broaden the public (and especially) creek property owner awareness and appreciation for
the values of the waterway system and those of a healthy, diverse watershed

Educate the public, (especially students and future stakeholders), business interests, and creek
property owners about watershed stewardship methods to protect watershed and waterway

values.

Facilitate communication and cooperation among various stakeholders concerning watershed
issues.

Action Items
e Continue to promote community awareness and support of watershed management

issues through newsletters, and riparian and agricultural outreach and educational
workshops
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e Provide resources and support for interested science teachers in the watershed

e Provide linkages and information to existing world wide web sites focused on SLO
watershed issues

As with other action items, the City, County, and Conservancy have active programs for many
of the above recommendations. Outreach meetings and dissemination of information on Best
Management Practices are requirements of both the Phase II storm water and the TMDL
program of the Regional Board.

4.8 Interagency Coordination
Goal. Facilitate on-going communication and coordination among local, state, and federal
agencies, non-profit groups, and other watershed stakeholders responsible for management of

the natural resources of the watershed

Action Items

e (Consider formation of a Coordinated Resources Management Planning (CRMP) team as
part of long-term watershed and waterway management efforts (see Section 5.8).

CRMP members could include current Zone 9 Advisory Committee members, and other
federal and State agencies currently not a formal part of the Zone 9 Advisory
Committee. Zone 9 staff would serve as CRMP staff and provide technical and logistical
support.
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S. WATERWAY MANAGEMENT PLAN
COMPONENTS

5.1 Introduction

This section of the WMP describes the comprehensive program proposed by City/Zone 9 to
address the resource problem areas and management needs identified in Section 3. The five
principal components of this WMP include:

e A Stream Maintenance and Management Program (SMMP) covering routine stream
maintenance practices and procedures and presenting proposed Best Management
Practices (Volume II)

¢ A new Drainage Design Manual (DDM) for stormwater, flood control, and bank repair
design (Volume III)

e A Bank Stabilization Program (described in this section) that provides a management
framework and conceptual plans for addressing current and future bank instability
problem areas, and

e A Habitat Enhancement and Restoration Program (described in this section), the
framework for cooperative stream corridor resource enhancement, restoration, and
protection.

¢ A Flood Management Plan, which outlines the conceptual flood control alternatives
that are proposed as the Preferred Project (this is described in Section 6),

These elements are integrated to meet the stated goals and objectives of the WMP. For instance,
general policies for watershed management are included in Section 4 (Watershed Management
Framework) and policies specific to maintenance work in and near streams are contained in the
SMMP component, while the Flood Management Plan includes both structural and non-
structural elements as part of the proposed solution to address flooding. The designs for
structural flood management projects (channel modifications) must utilize the concepts for
natural channel design outlined in the DDM The Preferred Project contains both structural and
non-structural approaches, including new floodplain management regulations, and the
encouragement of flood proofing of existing structures. The SMMP relies on the design
procedures for biotechnical bank stabilization outlined in the DDM (to minimize impacts),
while mitigation is provided by coordinating enhancement of public and private lands as
outlined in the Watershed Management Framework, (Section 4) and the Bank Stabilization and
Habitat Enhancement elements of the WMP (Section 5).

This section reviews the Drainage Design Manual, the Stream Maintenance and Management

Program documents, and the conceptual physical projects and management approach proposed
by the City/Zone 9 for flood management, bank stabilization, and habitat enhancement.
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amount of flooding to occur, which is important to maintain natural channel biologic and
geomorphic functions.

5.2.5 Bank Stabilization and Revegetation

The DDM presents guidelines for bank stabilization and revegetation. For most projects the
design approach requires hydraulic and geomorphic analysis of the bank failure site, to
understand the cause of failure, and to determine channel velocities and shearing forces for
selection of the most appropriate channel lining and protection material. The City/Zone 9
hydraulic model and the stream inventory data contain most of the information needed to
complete the analysis. The objective of the analysis is to aid in the selection of the softest,
most well vegetated approach to bank stabilization, consistent with sound engineering
practice. In most cases biotechnical approaches to bank stabilization are emphasized along
natural creek areas, with structural approaches generally limited to urban creek reaches
where lack of room at top of bank and difficult geotechnical problems require use of harder
materials.

5.2.6 Drainage Impact, Stream Zone Impact Fees, and Design Review Fees

The DDM recommends that the City and County consider the imposition of impact fees on
some types of new development to fund City and County floodplain management programs.
Impact fees would be collected for projects that do not adequately mitigate their impacts on-
site. California law governs imposition of impact fees; fees must be tied directly to impact
levels and the costs of administering the impact fee program. Impact fees can only be used
to mitigate specific project impacts.

Drainage Impact Fees would be one-time charges assessed to compensate for impacts to the
system of creeks and drainage structures that are otherwise not mitigated by an applicant.
They would be tied to either a measure of impervious surface area, or increase in storm
water runoff. The impact fee would likely require revisions to the City and County Codes.

The fees could be used to fund drainage improvements along waterways or the construction
of regional stormwater detention/retention facilities.

Stream Zone Impact Fees would be tied to biological impacts to the wetlands and riparian
areas along a creek. Impacts for fee assessment would be measured in lineal meters (or feet)
along a stream. Stream Zone Impact Fees would assist the City and County in implementing
Stream Habitat Enhancement projects as mitigation for the SMMP.

One advantage of such a program is that it enables a regional perspective in selecting and
designing mitigation sites. This can result in the consolidation of numerous small, isolated
or fragmented mitigation projects with limited and localized environmental values into
larger, managed parcels with greater ecological benefit.

The DDM will require engineers and planners to perform a more detailed analysis (than

currently required) along creeks and floodplains, and will require a greater amount of
technical review by City and County staff. This will add staff time. The City will also need

San Luis Obispo Waterway Mangement Plan 57 98202WMP 3-3-2003.doc



to periodically update and maintain the Zone 9 computer models. An increase in Design
Review Fees, including use of cost recovery for projects located along creeks and flood
prone areas, is anticipated.

5.2.7 Revised Creek Design Flows

A100-year flood protection designation is often used as a standard in flood design, yet this
standard cannot be achieved in some communities. It may be infeasible because of costs or
environmental impacts in many areas of the SLO watershed. Proposed Design Flows are
contained in the DDM. They will be used for flood management planning. Designation of
an alternative Design Flow (50 vs.100- year design flow in a stream reach) in the WMP will
direct the selection of the structural flood control alternative needed to meet the design flow
objective. In general, the higher the Design Flow, the greater will be the project size
(channel modification or enlargement), with more environmental impacts. (Use of flood
bypass channels does, however minimize impacts to the channel environment). Where
channel modification is necessary and approved consistent with subsequent CEQA review,
the channel should be enhanced and revegetated using native plant materials. Higher project
costs will also be incurred in achieving them, although not necessarily in a direct
relationship with project size.

Table 5-2 summarizes the proposed Creek Design Flow for the various reaches of streams

within the SLO Creek watershed.

Table 5-2

Channel Design Flow Requirements’
Waterway | Design Flow
Major Waterways within the City of SLO
SLO Creek above confluence with Stenner Creek 40 year”
SLO Creek below confluence with Stenner Creek to Madonna Road | 20 year
SLO Creek from Madonna Road to Prado Road 50 year
SLO Creek from Prado Road to confluence with Prefumo Creek 100 year
SLO Creek from Prefumo Creek confluence to City Urban Reserve | 100 year

Line

SLO Creek below City Urban Reserve Line — maintain existing
capacity

(aprx 10-year event for much of
reach)

East Fork from SLO Creek to Broad Street3

varies- see footnote 3

SLO Creek from Prefumo Creek confluence to Urban Reserve Line | 100 year
Stenner Creek from SLO Creek to Chorro Street 50 year
Stenner Creek from Chorro Street to Urban Reserve Line 100 year
Prefumo Creek within Urban Reserve Line 100 year
Old Garden Creek within Urban Reserve Line 25 year
Other Major Waterways” 50 year
Secondary Waterways’ 25 year
Minor Waterways® 10 year
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Notes:

1. For purposes of designating Design Flows, the required design capacities and design requirements, the
system of creeks and waterway in the SLO watershed is divided into major, secondary and minor
waterways. All existing and proposed conveyance systems shall be analyzed and designed using the peak
flows fro the hydrographs developed per the procedures described in Section 4 of the Drainage Design
Manual to meet the design capacities.

2. 100-year protection can be provided with the Cuesta Park Detention Enhancement project.

3. East Fork of San Luis Obispo Creek is included in the Airport Area Specific Plan. Standards and plans for
flood management are included in the plan and related environmental documents.

4 Other Major Waterways not named above and within the City Urban Reserve Line, or outside the City
that have a drainage area of over 10 km® (4 square miles) shall be designed for an average recurrences
interval of 25-years with 0.6-m (2-ft) of freeboard, and shall have sufficient capacity for a 50-year design
discharge either by alternate surface routes (such as shallow street flow) or be contained within the
channel without freeboard.

5. Secondary Waterways have a drainage area between 2.6 km” to 10km” (1 to 4 square miles) and shall be
designated at a minimum storm recurrence interval of 10-years, with 0.3-m (1-ft) of freeboard.

6 Minor Waterways have a drainage area of less than 2.6 km” (1 square mile) and shall be designated at a
minimum storm recurrence interval of 10-years, with 0.3-m (1-ft) of freeboard.

5.2.8 Erosion Control and Stormwater Quality Management.

This provision of the Core Requirements updates and strengthens current City and County
Grading and Erosion Control ordinances, and includes erosion control as a part of the City
and County Drainage Standards. As with most of the Core Requirements, a 1.0-hectare
(2.5-acre) project size triggers the requirement for detailed erosion control planning and
design analysis, and places greater restrictions on design and construction practices on
parcels above that size. Steep slope areas (above 15% slope), and many sensitive areas
along streams and near wetlands are included in this provision requiring detailed erosion
control planning.

This Core Requirement outlines Standard Erosion Control Measures to be utilized to
minimize or control soil erosion and sedimentation for smaller parcels (0.4-1.0-hectare, or
1.0-2.5-acres). Parcels smaller than 0.4 hectares (1.0-acre) are not covered by the specific
requirement for erosion control planning, although the City, County, or Regional Board can
still cite gross offenders under other local and state rules and regulations. This size standard
will need to be lowered to 0.4-hectares (1.0-acre) when Phase II storm water regulations go
into effect in the urban portions of the watershed in 2003 or 2004.

The Standard Erosion Control Measures may be implemented directly by the property
owner or construction contractors without the need to prepare a detailed erosion control
plan. In addition, this provision of the Core Requirements restricts the discharge or washing
of common construction materials and by-products into the storm drain system, such as the
clean up of paint brushes, painting equipment, and clean-up of concrete forms and poured
concrete structures.

A detailed Soil Erosion and Sediment Control Manual has not been prepared as part of the
development of the DDM. Instead, the DDM refers to the San Francisco Bay Association of
Bay Area Governments (ABAG) Manual of Standards for Erosion and Sediment Control
Measures (second edition, May 1995), and Erosion and Sediment Control Field Manual,
available from the San Francisco Bay Regional Water Quality Control Board.
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The Drainage Design Manual also provides Best Management Practices for construction
related stormwater management, drawn from the CalTrans Best Management Practices
Stormwater Manual. These measures will be required to be implemented for all projects in
the SLO Creek Watershed that required a City or County issued building or grading permit.

5.2.9 Channel Maintenance and Management

This element of the Core Requirement means that project applicants must develop and
implement plans to maintain, monitor, and manage all drainage facilities and hydraulic
structures, and that such structures must be functioning correctly prior to their dedication to
the City or County. Such structures include detention basins, channel modifications, and
bank stabilization devices, as well as public storm drains. Where a regulatory agency has
imposed mitigation requirements (such as bank top planting) in an area that will be
dedicated to the City or County, the mitigation measure must be accepted as complete by all
appropriate agencies before the City or County will consider acceptance of dedication. The
maintenance and management plan must be consistent with the SMMP.
53 Stream Maintenance and Management Program (SMMP)

This WMP focuses on developing new and better methods for routine maintenance and
management of the stream corridor. This includes:

e Management of aggressive exotic plant species,

e Selective management of native vegetation such as shrubby, dense willow growth
that can interfere with flood flows in urban areas,

e Management of sediment accumulation and debris blockages, such as downed trees,
and,

e Management of bank erosion problems, including repair of failing structures.

This component of the WMP is contained in a separate document entitled SLO Creek Stream
Management and Maintenance Program for the San Luis Obispo Creek Watershed (SMMP).
This document includes a specific set of watershed Best Management Practices for work in
stream corridors, and incorporates by reference the Channel Maintenance Best Management
Practices Manual developed in 2000 by the Bay Area Storm Water Management Association
(BASMA). The important parts of the SMMP have been abstracted for inclusion here as part of
the WMP report.

The SMMP is a “Policies and Procedures” document. It presents policies for management of
creek resources, and contains Best Management Practices (BMPs) describing how the City and
County will perform routine maintenance such as willow management and repair of bank
failures. The SMMP will lead to a probable Memorandum of Understanding with the ACOE
and other State and Federal Agencies, including the issuance of an Individual Permit for work
within stream channels that are considered jurisdictional wetlands.
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The intent of the SMMP is to increase efficiency in the permit review and approval process (and
compliance with environmental regulations) by making the City and County responsible for the
review and monitoring of routine maintenance projects, including follow-up assessment to
ensure that the conditions of approval and mitigation requirements have been met.

The SMMP applies to public projects as well as projects proposed by private citizens, who elect
to become a part of the Program. To take advantage of this Program, private property owners
will be required to contribute to the preparation and submittal of an Annual Work Plan (AWP)
by City/Zone 9, for certain kinds of projects. Routine projects that are currently considered
CEQA/NEPA exempt and that do not currently require ACOE permits can proceed as before,
and need not be included in the AWP. Large projects that require Individual ACOE permits will
continue to require such permit review. The focus of the AWP will be on those projects that
currently require a Nationwide permit from the ACOE, and consultation on Endangered Species
issues with the U.S. Fish and Wildlife Service (USFWS), and National Marine Fisheries Service
(NMFS). Those private parties who do not wish to be a part of the City and/or County Programs
will need to go through a separate Individual permit process, along with permit applications to
CDFG, and the Central Coast Regional Water Quality Control Board.

The Central Coast Regional Water Quality Control Board’s Basin Plan (Section V.6.4) may also
be applicable to construction practices and project designs, such as for bank repair. The Basin
Plan will be incorporated into project design and design review of SMMP projects, as well as
other development related construction projects along the creek, which will follow DDM design
criteria. For instance, the Basin Plan states,

“a filter strip of appropriate width shall be maintained wherever possible between
significant land disturbance activities and water courses...For construction
activities, a minimum width of the strip shall be thirty feet, as measured to the
highest anticipated water line...”

Detailed vegetation and woody debris management, and stream bank repair policies and
procedures are included in the SMMP. To determine vegetation management needs, stream
reaches will be surveyed and trees marked for subsequent management (or protection) by a team
consisting of a biologist and hydrologist. Creek activities will be completed by trained crews
using an agency approved Maintenance Manual, which is provided as an Appendix to the
SMMP. Management actions may include tree removal, thinning, and limbing to reduce the
flow restrictive influence of the lower streamside trees. Tree removal, thinning and limbing to
increase flood flow conveyance will focus on constricted areas and channel choke points within
developed areas that experience recurrent damaging flooding, such as the Mid-Higuera area.
Priority will be given to removal of non-native species and hazardous trees, or those that are
undercut, diseased or dead and in danger of toppling into the creek. Where native hazard trees
can be saved, provide snag habitat, or are undercut but provide valuable stream cover,
alternative methods such as cabling and anchoring will be considered before removal.

In some areas, exotic trees such as Eucalyptus and Monterey Cypress line the bank top and

shade out more desirable native understory plants. Tree removal may be phased in over a
period of years, associated with replanting natives such as sycamores, oaks, and cottonwoods.
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N Map Creek Photo_path Length | Priority . Shear |Recommended Approach Method | Recommended Approach Method | Recommended Approach Method
umber [ Reach (ft) | Category* | (Ib/ft2) 1 2 3
35 14 hotlinks/30250.gif 39.7 3 0 Brush Layering Planted Fiber Rolls Loose rock with willow staking
36 14 hotlinks/30249.gif 29.9 3 0 Brush Layering Planted Fiber Rolls Loose rock with willow staking
37 14 hotlinks/30245.gif 59.6 3 0 Brush Layering Planted Fiber Rolls Loose rock with willow staking
40 14 hotlinks/30205.gif 3.7 2 0 Loose rock with willow staking Ajacks Fiber rock rolls
41 18 hotlinks/32226.gif 7.5 2 80 Drop Inlet w/ protected outfall Planted Rock Rip-rap Willow Wattling/Erosion Check
42 21 hotlinks/31668.gif 26 2 150 Loose Rock with Willow Staking Fiber Rock Rolls Ajacks
43 22 hotlinks/31625.gif 241 3 400 Loose rock with willow staking Fiber rock rolls VVegetated Geogrids
44 22 hotlinks/31601.gif 28.3 3 360 Brush Layering with rock toe Flow Deflectors Loose rock with willow staking
45 22 hotlinks/31576.gif 43.9 3 80 Brush Layering with rock toe Loose rock with willow staking Fiber rock rolls
46 22 hotlinks/31561.gif 49.2 3 280 Maintain existing willow stakes Flow deflectors Loose rock with willow staking
47 22 hotlinks/31555.gif 50.1 3 150 Planted rock rip-rap Vegetated Geogrids Loose rock with willow staking
48 22 |hotlinks/31552.gif | 67.3 3 150 Vvvfgvirl?cfx:)geme”t (replace exofics |0 o11s/Erosion fabric Loose rock with willow staking

* Priority Categories: 1) Highest Priority Repair Project 2) Medium Priority 3) Low Priority—monitoring recommended.
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The design team must use the design approach and design procedures described in the companion
document, Drainage Design Manual for the City of San Luis Obispo, and portions of SLO County
within the SLO Creek Watershed (DDM). The DDM also outlines the required submittals and
submittal format this document requires the design team:

1) To consider existing site geomorphic and hydraulic conditions in the design,
2) To consider potential downstream geomorphic consequences of the design,
3) To consider effects on flooding from stream encroachment or change in roughness values,

4) To select the softest approach to achieve a stable condition, and integrate native plantings into
the design, to the maximum extent feasible.

Stabilization alternatives considered the physical conditions and biological constraints that occur
within the stream reaches. The alternatives are at a conceptual level of detail, and the design will
need to be adjusted to the actual horizontal and vertical dimensions of the bank failure problem. For
some projects it may be necessary to mix and match elements of the alternatives presented (e.g.
planted rock toe with coir erosion control blanket upper slope). It will also be important to transition
the design upstream and downstream to stable sections of the creek, such as using planted rock, or
sometimes with planted coir fiber rolls, or fiber rock rolls.

The proposed design will then be reviewed by the City or County, and if appropriate, and following
revisions, included in the Annual Work Plan (AWP) submitted by the City or County to the ACOE
as part of a Regional General Permit (RGP) agreement to be issued, associated with the SLO Creek
Stream Maintenance and Management Program. The AWP would be submitted to regulatory
agencies as part of a proposed Memorandum of Understanding (MOU).

All property owners will retain the right to submit their own proposed design and individual
application to the regulatory agencies for separate consideration as an Individual permit, or for some
small projects, a Nationwide Permit 13 (Bank Stabilization). However, the individual property owner
will not be able to take advantage of the time and cost efficiencies, and permit streamlining created
by the Programmatic CEQA document for the WMP, and any agency issued watershed-wide
Individual Permit or MOU.

5.5 Habitat Restoration and Enhancement Program
5.5.1 Program Approach

Habitat enhancement opportunities and management needs were identified in Section 3. The
WMP prioritizes sites that benefit from fisheries habitat enhancement and riparian restoration,
such as removal of non-native plants, and native plant revegetation. Habitat Enhancement
Projects would be completed as mitigation for impacts caused by structural flood control
projects, bank repair and stream maintenance work, or as part of a strategy to better manage
creek resources within the watershed.
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For efficiency, and to make the best use of available funding, the Habitat Enhancement Program
component will be integrated with work currently being completed by the City, County, Land
Conservancy, and other agencies and nonprofit groups. For instance, the Enhancement Plan for
the Filipponi property on lower East Fork of SLO Creek was a cooperative project recently
implemented to resolve bank erosion, restore the historic riparian floodplain, and add pool
forming structural stream habitat elements (root wads and boulders) to SLO Creek.

Portions of the ongoing enhancement work being completed by the Land Conversancy are being
funded by the Unocal oil spill, Avila Beach, 1992 trust fund, with other sources of funding
obtained from state and federal grants. Specific projects were identified in the Final Plan for
Restoration Actions within the San Luis Obispo Creek Watershed, Unocal Oil Spill, Avila Beach,
1992, prepared for the Avila Beach Trust Council by the Conservancy, and updated in 2002, as
part of the Land Conservancy Watershed Enhancement Plan.

5.5.2 Fish Habitat Enhancement

Stream channels within the watershed are incised with many areas of steep eroding banks. The
stream inventories completed as part of the Phase II studies and previous surveys completed by
Cleveland (1996) noted a general lack of shaded pool habitat. Other deficiencies limiting
steelhead populations include:

e Embedded spawning gravels

e Lack of canopy cover

e Elevated summer temperatures

e Deficiencies in the amount of in-stream structural elements providing cover, and

e Fish passage barriers

A program of adding in-stream structures in select channel reaches has been included as part of
the WMP, based on the results of the creck inventories. The in-stream structures would consist of
artificial cover structures such as lunkers, root wads, or rock weirs.

A rock vortex weir consists of boulders placed in a “V” pointing upstream, with gaps
approximately the same size as the boulders, and with boulders in the center-the lowest in height.
This boulder arrangement when designed, located, and placed sensitively, can create scour pools
that remain viable during the summer, and can result in the deposition of gravels forming riffles
at the pool tail. Other fish enhancement structures can consist of anchoring root wads onto the
channel banks.

Barriers to fish migration were also mapped during the stream inventory work. One method to
remove a barrier is to construct a boulder step-pool sequence. Step-pools consist of a series of
boulder-formed pools across the width of the channel and downstream of the barrier that steps
down in elevation in short drops. Typically the grade of the sequence of pools is 5-10% so some
tall barriers may require a number of pools. The pools allow fish to rest and proceed in a series
of jumps and movements. With this method, the barrier (often a dam) does not need to be
removed completely and the channel grade upstream and downstream does not change. The
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pools can be integrated with bank repair and revegetation projects without needing maintenance
or removal of debris.

The City and County propose to contribute technical expertise and financial aid to the watershed
program of the Land Conservancy and other nonprofits as a component of the overall WMP.
Specific restoration and enhancement programs will be coordinated through the Zone 9 Advisory
Committee and appropriate funding and projects selected each year. The City and County will
also actively participate with nonprofit partners to request grant funding from state and federal
programs.

5.5.3 Riparian Habitat Enhancement

The enhancement and biological inventory work completed for the WMP (see Appendix B of
Volume ) identified needed riparian restoration, as well as areas where the control of invasive
non-native plant species should be undertaken. This built on earlier work completed by the
Conservancy and reported in San Luis Obispo Creek Watershed Hydrologic Survey (1996), and
the recent Land Conservancy’s SLO Creek Watershed Enhancement Plan (2002). Riparian
habitat enhancement projects include:

e Expansion of riparian corridor width
e (losing the canopy by inter-planting in canopy gaps

e Expanding canopy or overstory species diversity, especially in willow monoculture areas
by planting native trees such as sycamore, black walnut, and cottonwoods

e Increasing understory species diversity by planting native shrubs and groundcovers to
provide wildlife habitat, food and cover

e Removal of exotic invasive species such as giant reed, and phased removal of large and
hazardous trees such as eucalyptus and Monterey Cypress

e Providing wildlife movement corridors connecting fragmented habitat areas along
waterways and uplands

e Bank Stabilization to protect large sycamores that are in danger of being undermined and
toppling into the creek.

5.6 Project Mitigation Requirements

The Stream Restoration and Enhancement Program can serve as a framework for mitigation of
impacts associated with the SMMP and Flood Management and Bank Stabilization projects. Impacts
cannot be fully quantified at this time, as they depend on specific project design details, and for bank
stabilization and flood control projects, the construction schedule. However, based on the present
conceptual plans, the range of impacts and estimates of mitigation needs are as follows:

e [fall bank repair projects were completed over next 20 years (Individual Permit timeline),
the amount of mitigation required would be about 550 meters (1800 lineal feet) of stream
restoration and enhancement. This assumes that part of mitigation is included and internally
mitigated in project design.
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e Mitigation requirements for the Preferred Project flood management element totals
approximately 2100 meters (7000 lineal ft.) of creek bank. Assuming a 5 meter (16 ft) and a
2:1 mitigation ratio with ! of the mitigation completed onsite, this represents 10,500 m* (2.7
acres) of mitigation.

e Mitigation requirements for the bank repair and flood management aspects of the project will
likely exceed 2600 lineal meters and well over 7.5 hectares (3 acres) of restoration and
enhancement work. This exceeds the amount of publically owned land along the main stem
of San Luis Obiso Creek in need of restoration and enhancement.

e Aspreviously indicated, the sites west in need of enhancement and restoration are located in
Reach 14, above Cuesta Park, and Reaches 3 to 6, betwee4n San Luis Bay Drive and LOVR,
and in upper Prefumo Creek. Other potential candidate sites include lower Davenport Creek
and Castro Canyon in the Irish Hills natural area. Phase I enhancement focused on Reach 7
between Prado Road and LOVR.

Restoration and enhancement would be coordinated with ongoing projects by the Conservancy and
other nonprofits. Mitigation for structural flood control projects will likely need to be funded and
implemented by the City and County.

5.7 Mitigation Bank

A wetlands mitigation bank is a wetland area (or stream zone) that has been restored, created,
enhanced, or (in exceptional circumstances) preserved, which is then set aside to compensate for
future conversions of wetlands for development activities. A mitigation bank may be created when a
government agency, a corporation, or a nonprofit organization undertakes such activities under a
formal agreement with a regulatory agency. The value of a bank is determined by quantifying the
wetland values restored or created in terms of "credits." Project proponents that need to "mitigate"
or compensate for authorized impacts to wetlands associated with development activities may have
the option of purchasing credits from an approved mitigation bank rather than restoring or creating
wetlands on or near the development site. Advantages of the use of Mitgation Banks are as follows:

Banking can provide more cost effective mitigation and reduce uncertainty and delays for
qualified projects, especially when the project is associated with a comprehensive planning
effort.

Successful mitigation can be ensured since the wetlands can be functional in advance of
project impacts.

Banking eliminates the temporal losses of wetland values that typically occur when
mitigation is initiated during or after the development impacts occur.

Consolidation of numerous small, isolated or fragmented mitigation projects into a single
large parcel may have greater ecological benefit.

A mitigation bank can bring scientific and planning expertise and financial resources together,
thereby increasing the likelihood of success in a way not practical for individual mitigation efforts.
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Although the concept of the formation of a formal Mitigation Bank (limited to flood control and
bank stabilization projects) was discussed at a Zone 9 Advisory Committee meeting, such a
Mitigation Program is currently not a part of the Preferred Project.

5.8 Coordinated Resource Management Plan (CRMP)

The WMP Preferred Project recommends the formation of a formal Coordinated Resource
Management Plan (CRMP). A CRMP consists of a joint Memorandum of Understanding (MOU)
among local, state and federal agencies to review resource management and permitting issues, and
prioritize and recommend funding of enhancement and restoration projects. A CRMP is sometimes
utilized for grant funding, resolving conflicts, and other issues, such as those related to Endangered
Species management approaches, and may be useful if a mitigation bank is developed.
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6. FLOOD MANAGEMENT PLAN
PROJECTS

A primary purpose of the overall watershed planning efforts is to develop environmentally
sensitive and cost effective solutions to the recurrent flooding problems along SLO Creek and
its tributaries. This section of the WMP presents conceptual flood management alternatives that
address flooding problems throughout the watershed. Two somewhat contrasting alternatives for
flood management were developed for public review and environmental analysis, and two other
alternatives were also studied:

e Preferred Project - the environmentally superior alternative

e Alternative 1 - has similar flood management objectives but a differing design
approach

e Alternative 2 —is a low cost/low impact alternative, but does not achieve the same level
of flood protection as the preferred project and the competing design alternative.

e Alternative 3 - includes a series of separate projects that were investigated but found to
be infeasible and unaffordable because of potential disruption to the community during
construction, significant environmental impacts, and/or high property acquisition and
construction costs. These were dropped from further consideration early in the planning
process.

The Preferred Project is summarized briefly here and in Section 6.1. The other alternatives
considered are also summarized here and presented in more detail in Appendix D.

Summary of Preferred Project The Preferred Project includes both structural and non-
structural flood control elements. Proposed structural elements include:

e Construction of a flood bypass channel and culvert replacement along SLO Creek below
Los Osos Valley Road, and vegetation management in lower Prefumo Creek;

e Bypass channel construction in the Elks Lane area, upstream of Prado Road;

e Bypass channel construction and construction on an in-channel floodway terrace
between Marsh Street Bridge and Madonna Road; and

e Enhancement of the detention effect caused by the Highway 101 culvert upstream of
Cuesta Park.

Replacement of Stenner Creek bridges.
Non-structural flood control elements include:

e New floodplain management regulations;

e Greater emphasis on, and City and County Engineering Department assistance in
floodproofing; and,
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e Implementation of a primarily voluntary program of targeted floodprone property
acquisition, dependent on state and federal funding.

Alternative 1- Design Modifications to the Preferred Project Alternative 1 represents
structural projects that would provide a similar or higher level of flood protection, compared to
the Preferred Project, but channel environmental disturbance would be higher. Construction
costs would generally be lower, because less land would be purchased for channel widening
than the Preferred Project. This alternative evolved from discussions and review of the Preferred
Project by the Zone 9 Advisory Committee. It represents an alternative that could be constructed
with less overall costs than the Preferred Project, but with higher environmental impacts.

All of the main elements of the Preferred Project would be included in Alternative 1 (Stenner
Creek Bridge replacement, Cuesta Park Detention Enhancement, channel maintenance in Mid-
Higuera); however, several of the components have modified designs that may differ in their
environmental impacts and in costs of construction, as compared to the Preferred Project.
Modified design components include:

e Widen SLO/Prefumo Creek Confluence near Los Osos Valley Road, just below the
confluence of Prefumo and San Luis Obispo Creeks, to prevent flow from backing up
onto highway 101 and into Prefumo Creek on the west side of the Highway. The
widened channel project (an in-channel bench or floodplain terrace beginning at OHW)
would be constructed instead of the bypass channel of the Preferred Project.

e Channel Widening Between Cemetery above Elks Lane and WTTP below Prado Road.
This would include replacement of the Preferred Project bypass channel with a channel-
widening project from above Elks Lane downstream to Prado Road. The widened
channel would be designed to provide 50-year protection for the adjacent mainly
undeveloped floodplain and would prevent flow from spilling across Highway 101 and
flooding the historic floodplain on the west side of the highway at the 50-year event.
This would also consist of an in-channel bench or terrace constructed above OHW or
the approximate 2-year flow level. A 100-year flood protection plan could also be
constructed, with little additional environmental impacts, but would necessitate bridge
replacement.

e Floodplain Excavation in Mid-Higuera Area. This would include a floodplain bypass
channel excavation within the Mid-Higuera Business District, similar to the Preferred
Project. However, the initial channel excavation work just below the Marsh Street
Bridge would occur on the east bank downstream to just below the Bianchi Lane Bridge,
and not on the west side at the Madonna Company construction yard.

The Cuesta Park Detention Enhancement Project and Stenner Creek Bridge replacement
projects would be constructed as in the Preferred project.

Alternative 2 — L.ow Cost/Low Impact Alternative This represents a lower cost and modest
impacts but achieves significantly lower levels of flood protection than the Preferred Project and
Alternative 1 (the Design Alternative). Several of the individual project elements of this
alternative are similar to the smaller components of the Preferred Project; but the more
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extensive channel modifications and floodplain bypass channel excavation components have
been eliminated. For the most part, the projects associated with Alternative 2 would be
restricted to specific channel constrictions or breakout points along San Luis Obispo and
Stenner Creeks. Alternative 2 includes the following:

e Minor channel excavation on the banks below the Marsh Street Bridge and a revised
vegetation management program along the reach of San Luis Obispo Creek between
Marsh Street and Madonna Road.

e Replacing three bridges on Stenner Creek, as in the Preferred Project.

e Improving flood detention storage on San Luis Obispo Creek above Cuesta Park, as in
the Preferred Project.

Alternative 3 - Projects Not Considered Feasible and Not Evaluated Further In preparing
the flood management section of the WMP, a large number of flood control concepts were
initially evaluated as a “long-list” of possible flood management alternatives. A number of these
were considered earlier in the 1977 Nolte studies, by the, or by Shaff and Wheeler in the late
1980’s. Upon further analysis by the project study team, these were not considered feasible,
either from a technical, cost, or environmental and permitting difficulty perspective. These
conceptual projects were eliminated in developing the “short-list” of project alternatives and
were recommended by the Zone 9 Advisory Committee to be placed in the category of “Not
Considered Feasible, and Not Evaluated Further”. They are described here to document for
future reference purposes that these alternatives was considered in a preliminary fashion, and
then discarded.

The projects, which were reviewed and determined to be infeasible, included:
e Buried Bypass Culverts - A buried bypass culvert around the downtown business
district, running down Pacific Street or down Meadow Creek

e Floodwalls - Floodwalls along the east bank of San Luis Obispo Creek from Nipomo
Street to Madonna Road.

e Levees/floodwalls along both creek banks above Prado Road combined with property
acquisition of floodplain areas on the streamside of the floodwalls.

e Small levees/berms to prevent flow from spilling across Highway 101 between
Madonna and Prado Roads.

e Floodwall construction near Andrews Street/San Luis Drive

e Significant Channel Enlargement between Marsh Street and Madonna Road to
provide 50-year flood capacity

e Flood Detention Basins at Upper Stenner Creek and Upper SLO Creek above
Reservoir Canyon Road.
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6.1 Preferred Project Structural Flood Control

It is recognized at the outset that managing all of the flooding problems along SLO Creek to
obtain a high level of flood protection, such as for a 100-year event, is not feasible for two
reasons. First, environmental quality along most of the existing natural stream corridor would
likely be adversely impacted by certain components of the project. Second, certain parts of
these projects would be very costly, requiring right-of-way acquisition, extensive bridge, utility,
and other infrastructure relocation, and complicated structural engineering. The structural
solutions contained in the Preferred Project and the Viable Design Alternative do not provide
100 -year flood protection, but significantly reduce the frequency and depth of flooding and
flood damage. Therefore a flood-proofing program for most reaches should be considered a
complementary element. Flood control projects that are part of the Preferred Project are divided
into structural solutions and non-structural solutions.

Table 6-1 summarizes the major project features of the City/Zone 9 Preferred Project. This
important component of the WMP is based on:

1) Field inventory of creeks and GIS development

2) Hydrologic and hydraulic analysis

3) Problem Identification

4) Public Meetings (2) on inventory, problem identification and preliminary alternatives
5) Review and short-listing of “Long List” of alternatives by Zone 9 Advisory Committee
6) Engineering feasibility and benefit: cost analysis of “Short List” of alternatives

7) Designation of “Preferred Project” for CEQA/NEPA review purposes by SLO City
Council

8) Development of “Other Alternatives Being Considered” for CEQA/NEPA review
9) Designation of non-feasible projects “Not Considered Further”

Table 6-1
Select Channel Modification Projects Land Requirements

Project Location Design Major Project Features
Flow
SLO I-1 Channel Modification 100-year e 400m (1300 ft) long by 45m (150 ft) wide
Below LOVR, LOVR bypass channel
Culvert and Bridge e Replacement of culverts where Prefumo
Replacement Creek crosses Hwy 101 and the southbound

off-ramp from Hwy 101
Possible new bridge for bypass under LOVR

SLO II-2

Elks Lane Bypass
Channel

50-year

1100m (3600 ft) long by 40m (130 ft) wide
bypass channel

New bridge for bypass, adjacent to existing
creek bridge on Elks Lane

40m by 120 m-long terrace on west bank
below Prado Road
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Project Location Design Major Project Features
Flow
SLO I1I-3 Mid-Higuera Bypass 20-year 400m (1300 ft) long by 20 to 60m (65 to 200
Channel & Terrace ft) wide bypass channel
SLO 14 Cuesta Park Detention Provides 100- Increases 100-year depth above culvert by
Enhancement year protection about 3m (10 ft), and 10-year depth by about
on SLO to 2m (7 ft)
Stenner Creek Increases drainage time for existing storage
confluence area from about 4 hours to approx. 8 hours at
100-year event
5000-10,000m> embankment footprint
ST I-1 and | Stenner Creek Bridge 100-year Replaces Foothill and Murray Street Bridges
ST I-2, Replacements Replaces Santa Rosa Street Bridge if further
ST II-3 hydraulic studies indicate need.
EBI-1* Buckley Road Detention Maintains 13.4 hectare (33 acre) detention basin
Basin current flow
conditions on
East Fork at
SLO
confluence
EBI-2 East Fork Channel 100-year Constructed natural channel modifications
through 6* Modifications along 8000m (25,000ft) of existing, mostly
degraded channel.

*  For informational purposes only, project is part of Airport Area Specific Plan.

The Zone 9 Advisory Committee, City, and County Engineering and Planning staff met monthly
to review and provide input over an 18-month period. The structural elements of the Preferred
Project are conceptual, and detailed environmental, engineering, cost estimating and financing
studies must be completed before the concept plans proceed to final design, permit review, and
construction. The Preferred Project provides a road map for how the SLO community intends to
manage its flooding problems, and as such it can be used for forward planning and budgeting by
the City and County. The Preferred Project is in draft form and changes to the concepts,
including changed construction priorities, may occur as it proceeds through public review and
agency comment.

Figure 6-1 references each of the Preferred Project flood management descriptions, with the
map reference shown on the figure used in the text heading. The figure number also represents
the proposed project prioritization. (Example, Project SLO I-1 is first project on SLO Creek,
Priority 1). Individual projects are discussed below.
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6.1.1 Channel and Bridge/Culvert Replacement Work at Los Osos Valley Road (LOVR)
(Project SLO I-1)

High water in San Luis Obispo Creek during storms as small as the 10-year event currently
causes flooding of Highway 101 near Los Osos Valley Road (LOVR). This flooding
extends up Prefumo Creek to Calle Joaquin. This proposed project would install a bypass
channel to San Luis Obispo Creek near (below) LOVR to increase local capacity and reduce
backwater flooding on Prefumo Creek and Highway 101 (Figure 6-2). The channel would
be located on the east bank, and would extend downstream about 400 meters (1300 feet).

Prefumo Creek crosses under Highway 101 and the onramp to Highway 101 through two
separate concrete box culvert structures. Replacing these culverts will be necessary to
provide 100-year capacity in this area.

Currently, flow from San Luis Obispo Creek spills across Highway 101 during high flow
events near Madonna and Prado Roads and eventually enters lower Prefumo Creek. The
magnitude of the split flow is similar to the natural flow in Prefumo Creek. Installing
culverts or a bridge with sufficient capacity to pass both the natural flow of Prefumo Creek
and the added SLO Creek split flow would be difficult. This project assumes (for achieving
100-year protection) that the flow splits will be partially mitigated upstream by channel
modifications or construction of a bypass channel parallel to SLO Creek in the Elks Lane
area above Prado Road (see SLO II 2).

Additional lowering of the water surface elevations in lower Prefumo Creek would be
achieved in this reach by managing the existing dense vegetation per the SMMP. This
would involve selectively thinning and limbing up the willows, and inter-planting with
single trunk species such as sycamores and cottonwoods. This work is also included as part
of'this project. Replacing the Prefumo Creek culverts under Highway 101 and the Highway
101 onramp are also included with this project, as is the construction of a bridge on Los
Osos Valley Road across the proposed bypass channel (immediately east of the existing
LOVR culverts crossing of SLO Creek).

6.1.2 Elks Lane Bypass Channel (Project SLO 11 2)

Under existing conditions, at about the 20-year recurrence interval, flow spills out of the
channel of San Luis Obispo Creek near Elks Lane (below the Lady Family Sutcliffe
Cemetery) and flows overland across the floodplain, through the existing drive-in theater
site, and eventually across Prado Road. The larger flood flows spill onto the City
Corporation Yard and Waste Water Treatment Plant (WWTP) (Note: currently the sludge
ponds and critical treatment facilities are not inundated by the 100-year flood). From there,
larger flows spill across Highway 101 to enter lower Prefumo Creek while the rest returns to
the main creek channel below the Wastewater Treatment Plant.

Flood protection to meet the proposed 50-year Design Flow for this area would be provided

by creating a parallel bypass channel as shown in Figure 6-3. For most of its 1100-meter
(3600 feet) length the 40-50 meter (130-165 feet) wide bypass channel would be separated
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from the existing channel by a variable width vegetated buffer at least 30 meters (100 feet)
wide. Where the bypass crosses Elks Lane, a new bridge structure would be built.

Some channel modification work is also included with this project in the most constricted
channel portion, adjacent to the Mausoleum below Madonna Road. There is not enough
room here for a bypass channel or construction of an in-channel floodplain terrace, so a
biotechnical retaining structure such as a live crib wall or vegetated geogrid is proposed for
this approximately 70 meter (210 foot) section along the channel banks (west side). Even so,
some continued flooding would occur in the cemetery area.

(Note: Further widening the bypass channel could contain the 100-year event flow with little additional
impacts to SLO creek, but there may be little public benefit in this, considering the costs of the project. This
widened bypass project, if constructed, may be the obligation of adjacent property owners and would be
subject to additional environmental review, permitting and City Council approval. At another constricted
location, just above Prado Road, it would also not be possible to provide 100-year protection without both
widening the existing channel and replacing the existing bridge (assuming that portions of the WWTP cannot
be relocated). The bridge currently passes the proposed 50-year Design Flow. The existing bridge at Elks
lane would also require replacement for 100-year level of protection.)

At certain locations, it will be necessary to construct a levee or berm along low points on the
west bank of the creek or bypass channel, especially near Elks Lane where the bypass will
need to terminate and where flow currently leaves the stream channel. Any levees here
would have minimal impact on upstream water surface elevations since the channel capacity
would have been increased due to the channel modifications.

The downstream impacts of the project are more complicated, since flow that currently
spreads out across the floodplain and spills across Highway 101 would be kept within the
existing channel. It would be necessary to construct low levees or floodwalls on the east
bank of the creek at certain locations near Prado Road, since the 100-year water surface
elevation would be raised to near the top-of-bank at this location. Furthermore, the 100-
year water surface elevation downstream of Prado Road could be elevated above the bank
top at the existing mobile home park. This would be mitigated by constructing a low (1
meter or 3 foot) floodwall at this location.

By reducing the amount of floodplain available for storage, the hydraulic modeling shows
that this project would result in less attenuation of the hydrograph (flood flow rate
reduction) through the reach than currently occurs. The flood peak would travel through the
reach more quickly than it currently does, reaching the confluence with the East Fork of
SLO Creek about 10 minutes earlier than under existing conditions. Since under existing
conditions, flow in the East Fork has already peaked by the time the flood wave on SLO
Creek passes through, having the wave come through earlier could increase the total flow in
the creek below Buckley Road. The increase in flow ranges from less than 1 percent above
the confluence with the East Fork to between 2 and 3 percent below the confluence. There
are no structures in this area that would be affected by the changed hydrograph and the
effect is significantly dampened by the time peak flows reach the Avila Beach area.

Any flow that overtopped the stream banks in this reach would contribute directly to
flooding of most of the “25-year protected” floodplain. The hydraulics of this flooding is
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very complicated and is impossible to analyze without knowledge of the way development
would occur in the protected area. It is likely that the flooding would occur in different
areas than currently experience flooding. Since this scenario could occur relatively
frequently (4 times in 100 years, on average), providing 25-year protection for this reach is
not recommended without strict land use controls that ensure floodplain development will
not greatly reduce the existing conveyance provided by the floodplain. These are provided
for in the DDM No Adverse Impact and No Net Fill policies.

Any development plan for areas protected by this project needs to consider the impacts to
flood conveyance through the floodplain. The DDM would also require that a Drainage
Master Plan be developed for the area that ensures no increase in flooding because of the
channel modification project and adjacent floodplain development.

6.1.3 Mid-Higuera Bypass Channel, Terrace and Vegetation Management (Project
SLO I-3)

Over the past 40 years, there have been six significant flooding events between Marsh Street
and Madonna Road. The last major flood event occurred on March 10-11, 1995.
Historically, this reach has had some of the most frequent and significant flooding problems
in the community. There are several reasons for the recurrent flooding problems:

e The channel has a smaller cross-sectional area and lower flood conveyance capacity
than the channel immediately upstream and downstream. In addition, the channel grade
flattens below Marsh Street.

e The floodplain has been significantly encroached upon by buildings and floodplain fill
on Higuera Street.

e The Marsh Street Bridge, located at the upper end of the reach, historically becomes
partially blocked by sediment and debris during high creek flow events, causing flow to
spill out of the channel just upstream of the bridge. Flows travel down Higuera Street
through the business area.

e During very large storm events, flow in SLO Creek can exceed the capacity of the large
buried culvert under Higuera Street between Osos and Chorro Streets, with overflow
from the break-out point traveling down Higuera, Marsh, and Pacific Streets, flooding
the businesses before re-entering the channel at various return-flow points within the
Mid-Higuera business district.

Previous studies (Nolte, 1977) identified several flood mitigation alternatives that are not
considered economically justifiable or permissible by environmental regulatory agencies.
Consequently, a project was developed within relatively strict design constraints that the
project could not significantly modify the stream channel bed or remove major areas of
native riparian vegetation.

In the Mid-Higuera area the channel work would consist of construction of a terrace along

the creek located above the 2-year flow-line, and a bypass system constructed parallel to but
mostly away from the existing creek alignment. The channel would be designed to carry an
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approximately 20- year storm (Figure 6-4). The excavation of the secondary overflow flood
pathway on the floodplain would be on the west side of the creek. Where possible (and in
most areas), the excavation of the flood secondary pathway would be isolated from the
active channel by an island of higher ground (“untouched area”) adjacent to the channel that
supports native trees and shrubs. However, in several locations, including on the east bank
at the Caltrans Maintenance yard, and on the west bank through much of Madonna
Construction Company’s yard, floodplain excavation would be contiguous to the creek.
Excavation would begin above the 2-year flow line (above ordinary high water or ACOE
jurisdiction), about 2 m (6.6 ft) above the channel bed. The floodplain would be lowered by
1.8 to 2.4 m (6 to 8 ft). All material would be hauled off-site and out of the 100-year
floodplain.

The reconfigured flood pathway would extend from the Marsh Street Bridge downstream to
the Madonna Bridge, primarily on the west side of the channel. Approximately 400 meters
(1300 feet) of creek length would be involved. The bypass channel would be built above the
channel bottom of the existing channel, about 1/3 of the way up the bank, at the upstream
and downstream transition points. These transitions would be protected with willow planted
rock rip-rap.

Only floodwaters in excess of a 2-year storm would move through the bypass channel. This
would maintain summer low flow and prevent sedimentation in the pools in this area. The
natural channel would remain to maintain in-stream fisheries habitat. The bypass channel
would be planted with a scattered to semi-dense stand of native, wood-plant species.
Periodic maintenance would be needed to remove low branches and other hydraulic
roughness elements. The Bianchi Lane Bridge would be replaced with a clear span, arched
structure as part of this project, if the property on the west side of the creek is to have all
weather access.

Marsh Street Property Floodway Terrace. This component of the Mid-Higuera project
would entail excavation of a floodway terrace on the creek’s east bank immediately
downstream of Marsh Street Bridge (at the McNamara Real Estate property). In addition,
minor improvements to the channel upstream of Marsh Street Bridge would be included to
reduce the effects of sediment and debris blockage of the bridge barrels. Implementation of
this element of the project would result in a predicted drop in water surface elevations of
0.28 m (0.9 ft) at the Marsh Street Bridge but has little direct impact elsewhere in the reach.

Channel Vegetation Management Program. An intensive, long term vegetation management
program is included with the Mid-Higuera area project work. This constitutes measured,
environmentally sensitive channel maintenance, reducing the channel roughness of the creek
banks by carefully and selectively thinning and limbing up the willows, and inter-planting
taller growing, single trunk native trees (Sycamores and cottonwood) on the upper creek
banks. These would eventually shade out many shorter willows. In the short term, the lower
branches on existing willows would be thinned during an annual maintenance visit, and any
large gaps in the canopy would be inter-planted with tall, straight, tree forming species.
Work would focus on willows along the lower channel banks, and phased replacement of
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non-native trees, avoiding sensitive areas such as dense willow clusters adjacent to summer
pools.

Each year the proposed channel maintenance work (City-wide) would be described in an
Annual Work Plan (AWP) that will be provided to the ACOE and other regulatory agencies
for review. A team consisting of a hydrologist and biologist would pre-mark in the field all
sensitive areas, including trees to be preserved, hazard trees to be stabilized, trees to be
thinned and limbed, and areas to be inter-planted with native trees and shrubs. A CDFG
Biologist will be invited to review the proposed work, prior to implementation. The actual
maintenance work will be supervised in the field by a qualified biologist.

The Mid-Higuera project would also include an intensive creek restoration effort involving
both enhancement of channel conditions through the installation of in-stream structures
(root wads, boulder clusters and lunkers as determined by a Fisheries Biologist), and
revegetation of bank top areas.

Vegetation management would be completed in phases, and only become fully effective in
7-10 years or more. However, each year some important net reduction in channel flow
resistance would be accomplished. Annual channel maintenance would be accomplished
within the conditions of the overall SMMP.

Vegetation management to achieve reductions in flood flow resistance must be completed
carefully, balancing needed flood conveyance improvements with the risks of increased
channel bed erosion from the resultant increases in channel velocity.

In some cases, channel bed and lower channel bank stabilization, (for instance using low 5
m or 18” rock channel grade stabilization structures, or planted rock rip rap) will be needed.
The SMMP require that channel vegetation management field decisions be conducted by a
team consisting of a hydrologist and biologist, and that the California Department of Fish &
Game and National Marine Fisheries be invited to consult informally in the field on all such
projects.

A program of active channel vegetation maintenance will have some benefit in this stream
reach, reducing flood water surface elevations for the 10-year flood event by about 0.1 to
0.3 meters, (0.4 to 1.0 foot), depending on location within the reach.

6.1.4 Cuesta Park Detention Enhancement (Project SLO 1-4)

Currently, the Highway 101 culvert crossing of San Luis Obispo Creek above Cuesta Park
acts as a dam during very large storms, providing an important measure of flood protection
storage for the City. This function would be enhanced by elevating the highway shoulder
by about 5 meters (16 feet) and modifying the existing culvert (choking down the culvert to
reduce flow and increase detention storage-see Figure 6-5). The upstream storage area
would only fill (greater than it currently does) during rare events, and the flow detention
would be temporary, lasting only several hours to at most a day. During most storms and
most years, the upstream channel system would be essentially unaffected by the project.
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The structures proposed would be sufficient to reduce the 100-year flow rate within San
Luis Obispo Creek through downtown San Luis Obispo to about 127 cms (4500 cfs), which
is the reported capacity of the under city culvert (Nolte 1977). A slightly smaller structure
(approximately 1-m lower) would be sufficient to provide 50-year protection. Also, if the
capacity of the under-city culvert is determined to be higher than the reported 127 cms
(4500 cfs), the embankment structure’s size may be reduced. While the benefits of the
project would potentially be quite large on San Luis Obispo Creek above the Stenner Creek
confluence, they are not as significant below the confluence, (i.e. Mid-Higuera area) where
the other projects are still required to address existing flooding problems. Since the culvert
is owned by the California Department of Transportation, and embankment modifications
would be within the Caltrans right-of-way, their authorization and cooperation is essential.
The size of the detention structure will mean that the California Division of Dam Safety will
need to be involved with project design review and approval. An emergency spillway will
almost certainly be needed (there is not one for the existing structure). The design of the
emergency spillway structure will make the project challenging, with potentially significant
construction impacts on Highway 101.

The Cuesta Park project is a high priority. It will be one of the most beneficial in terms of
flood reduction benefits with few environmental impacts. The conceptual plan needs to be
further coordinated with Caltrans and the State Division of Dam Safety to address
institutional feasibility issues.

6.1.5 Stenner Creek Bridge(s) Replacement (Projects S I-1, S 1-2, SI I-3)

The Foothill, Murray, and Santa Rosa Street Bridges across Stenner Creek do not have
sufficient capacity to pass the proposed Design Flows. Starting at between a 10-year and
25-year event, flow spills out of the channel, across Santa Rosa Street and through a
residential neighborhood toward Chorro Street and Old Garden Creek. Replacing the three
bridges would prevent this from occurring, removing the threat of flooding to a significant
number of residences.

The proposed replacement of the Foothill Bridge is currently in environmental review and
preliminary design. Since the Foothill and Murray Street bridges each cause flow to be lost
from Stenner Creek, the replacement bridges must be designed and staged so that the no-
longer detained flows do not move downstream and cause worse flooding at a downstream
bridge (either Murray or Santa Rosa Streets). Installing temporary channel constrictors, or
temporarily blocking portions of the structures until the downstream bridges are replaced
can accomplish this.

The channel below Santa Rosa Street has an estimated 100-year flood conveyance capacity,
so replacing all three bridges concurrently will not create increased downstream flooding
risk. The Santa Rosa Street Bridge on Stenner Creek has undergone several stages of
construction, which has resulted in an irregular bridge opening, making modeling the
hydraulics of the Santa Rosa Street area quite difficult. Before a final decision is made to
replace that bridge, a more detailed bridge hydraulic study and/or observation of
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performance during high flow events are needed. However, it is unlikely that the Santa Rosa
Street Bridge has 100-year capacity.

6.1.7 Detention Basin and Channel Work along East Fork - Airport Specific Plan
(Projects EB 1 1 to 6)

The WMP includes several drainage and flood control projects recommended in the Draft
Airport Area Specific Plan, including a proposed regional storm water detention facility off
Buckley Road, several bridge and culvert replacement projects, and modifications to the
East Fork of SLO Creek and several of its tributaries. The Specific Plan-proposed East Fork
modifications may not be entirely consistent with the DDM guidelines and the final design
may have to be modified to reflect the DDM. A Constructed Natural Channel is required by
the DDM. The drainage facilities shown in the Specific Plan have been included to provide
the reader with a cumulative picture of the watershed-wide flood management facilities that
may be built over the next ten years.

The recommended channel design would have a narrow in-channel vegetated terrace
constructed at the 2-year flow line, with the upper banks sloped back 2.5:1 and revegetated
with native trees and shrubs. A wide (100-foot minimum) buffer would be established along
the bank tops on either side of the channel in most areas. The buffer area would be within
the 100-year floodplain of the East Fork of SLO Creek and its tributaries. This corridor
would also be planted with native trees and shrubs, although less densely than on the main
branch of SLO Creek, reflective of the natural plant community throughout this area. A
public access trail may be included within the buffer zone.

6.2 Preferred Project Non-Structural Flood Control

Non-structural measures in the Preferred Project include:

e Planning and Community Outreach
e Building Relocation/Demolition
e Flood Prone Property Land Acquisition

6.2.1 Planning and Community Outreach

There are three components to the proposed Planning and Community Outreach part of the
Non-structural Flood Control Element: (1) Floodplain Management Policies; (2)
Community Rating System, and (3) Flood proofing.

Floodplain Management Policies. The new and revised Policies contained in the DDM and
discussed earlier are progressive and would comprise one of the strongest floodplain
management programs in California. This is a major emphasis of the overall WMP flood
management program.

Community Rating System. Educating residents that live in flood prone areas about the

hazards of flooding and what they can do to be better prepared for the eventual flooding that
will occur should be a major part of a flood management plan, and is a part of the WMP.
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FEMA recognizes a number of community programs that involve educating residents in
flood prone areas, a flood alert system, flood preparedness, as well as flood proofing in a
program called “Community Rating System” or CRS. A community achieves points for
each of several categories including those outlined above to get a total CRS score.
Depending on the CRS score, the community falls into 1 of 10 categories, 1 being good, 10
poor. A low CRS score enables a reduction in federal Flood Insurance Program insurance
premiums of up to 40%. Currently the City of SLO has a rating of 8, slightly below average
for California cities, entitling City residents to a modest 5% insurance premium reduction.
The WMP programs, including the planning and outreach efforts that went into the WMP
will allow the City to improve its CRS rating by 1 or 3 points, and obtain an additional 5-
15% reduction in premiums paid by private property owners. With annual premiums of
about $250,000.00, this could save an aggregate $12,000-$30,000.00 to area residents
annually living within the FEMA 100-year floodplain and participating in the federal Flood
Insurance Program (FIP).

Flood Proofing. Flood proofing has several elements:

e Wet and dry flood proofing,
Building elevation, and

e Purchase, relocation, and (occasionally) demolition of buildings in recurrent high hazard
or high damage flood prone areas.

Wet and Dry Flood Proofing. Dry flood proofing involves protecting buildings with
structures (such as concrete block walls) that completely prevents flood water entry, while
wet flood proofing involves selection of flood resistant building materials, elevating
utilities, and the use of other techniques to minimize damage to buildings and contents once
flood waters enter. Flood proofing (wet and dry) has been used to some extent in SLO and is
encouraged by the Community Development and Public Works Departments. The Land
Conservancy had a voluntary flood-proofing program that provided matching funds in the
early 1990’s that had little participation.

City Building Regulations provide guidance on flood proofing based on FEMA standards.
Flood proofing does not allow removal of property from the FEMA Flood Insurance
Program (FIP). Although the WMP does not propose any major changes to current City
flood proofing policies or programs, they really are the only element currently used by the
City to minimize flooding. More emphasis will be placed on this area by providing
additional technical assistance and advice to property owners. This will be achieved by
planning and engineering staff comments and recommendations made on building
renovation and remodeling applications submitted to the City or County for review and
approval.

Building Elevation. Building elevation involves raising habitable portions of buildings
above the 100-year flood level. Although this is not practical in many commercial areas
that depend on walk-in business, it has applicability in some residential areas of the City.
The Community Development and Public Works Departments currently considers Building
Elevation as an important option to be considered on every property in a FEMA Flood
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Zone “A” (100 — year floodplain) area. The City currently does not have a program to assist
with building elevation but the City will explore a cost-sharing program to help qualified
residents through grant programs afforded by FEMA and the California Department of
Water Resources.

6.2.2 Building Relocation/Demolition

Building relocation is another common element of many non-structural flood control
programs. Buildings in flood prone areas can be purchased and moved to areas outside the
100-year flood plain. A flood damaged home in the lower Stenner Creek area was purchased
after the 1973 floods. This flood prone property is now the site of a community garden. In
addition, as part of the building permit process for remodeling on a parcel within the FEMA
100-year floodplain, the City requires that they raise or flood proof, depending on the type
of building.

Many residential buildings and mobile homes that are potential candidates for relocation
represent affordable housing, a diminishing resource in the SLO community. Furthermore,
there are not many sites available in the City for a large building relocation program.

Where it is not cost-effective to relocate the buildings, or where existing buildings create
significant obstacles to implementation of the Flood Management Plan, the City may
acquire the property and demolish the buildings. Although the City prefers a program of
voluntary purchase at Fair Market Value, the City has authority if necessary to acquire the
properties through condemnation proceedings, for the public good. Two properties with
existing buildings will potentially need to be purchased and their buildings demolished to
accomplish the objectives of the Mid-Higuera project (SLO-I-3), as currently designed.
They are located immediately downstream of the Marsh Street Bridge on both banks, and
currently occupied by McNamara Real Estate (eastside) and Madonna Construction
(westside).

Building relocation is not practical for many of the commercial buildings in the Mid-
Higuera area, given the general slab-on-grade method of construction of common
commercial buildings in this area, and the high costs of moving. In addition, building
relocation or demolition would need to extend all the way past Higuera Street, essentially
destroying the Mid-Higuera commercial district. This is costly, and a drastic measure that
would not be well accepted and was therefore not seriously considered. Nonetheless, some
of the older housing including mobile homes in the Mid-Higuera area will be selectively
targeted as part of a voluntary building relocation or demolition program, and several state
and federal programs are available to help establish and cost share in such a program. The
City will explore these. Overall, building relocation and demolition in areas of recurrent
flooding is a minor but important part of the WMP.

Some houses on lower Stenner Creek could be targeted for voluntary moving, but
considering the low recurrence interval of flooding in this area, (25-year return interval) and
the generally low, nuisance type damages that occur from shallow flooding, a voluntary
program may not attract many interested parties.
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6.2.3 Flood Prone Property Land Acquisition

Floodplain acquisition (in this context) refers to the voluntary public purchase of
undeveloped or vacant flood prone areas to prevent their development and further
contribution to creek management problems. Usually some development potential and
entitlement is implied that would cause increased flooding, loss of habitat, or bank
instability. Alternatively, property purchase may make adjacent channel modification
projects to achieve flood protection unnecessary, thereby avoiding creek impacts.

Several vacant parcels in the Elks Lane area are potential candidates for public purchase.
Vacant parcels in the Mid-Higuera area may also qualify. This would be a very costly
program. The purchases will only be made if the property owners agree and state or federal
funding is obtained. The City is currently evaluating the need for property purchase (for
building demolition and riparian restoration) on several parcels downstream of the Marsh
Street Bridge in the Mid-Higuera area.
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7. BENEFIT/COST ANALYSIS

7.1 Definition of Benefit/Cost Analysis

Benefit/cost analysis is a way of determining the relative worth of a capital improvement project
for decision making as part of the public approval process. It attempts to quantify the economic
costs of a project and compare them with the economic benefits likely to accrue to the
community as a direct result of project construction. If benefits are greater than costs (i.e. the
benefit/cost ratio is greater than one), the project is considered a net gain to the community and
therefore worthwhile. If the costs of building the project exceed its likely economic benefits
(i.e. the benefit/cost ratio is less than one), the community must decide whether the project has
non-economically quantifiable benefits that justify its construction. Ifthere are not over-arching
non-economic benefits, a project with a negative Benefits relative to Costs probably is not
worthwhile.

Although there is a lot of judgment that goes into any Benefit/Cost analysis, some worthwhile
project benefits are intangible, and are difficult or nearly impossible to quantify accurately. The
environmental benefits of stream habitat restoration and water quality improvements are
examples. These were not factored into the Benefit/Cost Analysis, although the project designs
have gone to great lengths to minimize impacts and the WMP includes programs for protecting
and enhancing stream corridors. Benefit/costs analysis as completed by some Federal agencies
have also been criticized because of the tendency to overstate commercial benefits,
underestimate costs and not adequately address environmental benefits.

Nonetheless, there are several reasons to use benefit/cost analysis in evaluating the desirability
of a set of flood management projects. First, it provides a way of determining whether a given
project is worth doing from a purely economic standpoint. Second, Benefit/Cost analysis can
help in prioritizing projects from a large list of possible alternatives, with the most beneficial
probably worth doing first. Finally, a beneficial ratio is often a prerequisite for Federal funding
for large capital improvement projects. For instance the ACOE uses a Benefit/Cost analysis
procedure in decision making on all federally funded flood control and bank stabilization
projects where they are involved.

7.2 Methodology

A Benefit/Cost Analysis requires the computation of two basic items: project costs and the
economic benefits that the project is expected to provide. These two items must be comparable;
in other words, if the project under consideration is likely to be built during the current year, but
the benefits of the project are likely to be seen 25 or 50 years in the future, the economic value
of the benefits must be discounted into present day dollars. For example, it would not be a good
investment to spend $100,000 now to build a project that will result in a net benefit of $100,000
in 25 years. The money would be better utilized if put in a savings account to earn interest over
that 25 years, and then withdrawn. This becomes even more complicated for a flood
management project, since some small amount of the benefit might occur soon, say from
preventing small nuisance floods every 5 to 10 years, while the more major benefits would
likely occur later, for instance in preventing a very large and damaging flood many years in the

San Luis Obispo Waterway Mangement Plan 88 98202WMP 3-3-2003.doc



future. Itis generally simplest to compute either an annual amount of damage prevented by the
project or the net present worth of prevented damage, and compare that to the equivalent annual
cost or net present worth cost, respectively, of the project.

Determining costs is generally the simpler part of a benefit/cost analysis, although cost
estimation can be challenging for projects designed at a conceptual level. A Unit Cost
Summary for constructing and maintaining the projects under consideration in the WMP is in
Table 7-1.

Computing the economic benefits of the proposed projects is somewhat more complicated than
computing costs. The economic benefits that a flood management project will provide to a
community are generally considered to be the amount of flood damage and lost economic
activity that the given project is likely to prevent. Consequently, the accuracy of the analysis
depends on accurately defining flood risk; both before and after a flood management project is
in place. The determination of benefits thus involves defining flood hazard risk and then
estimating the damages this risk is likely to cause, and then comparing this to the flood risk (and
thus damage risk) likely after a given flood management project is built. Damage is assumed to
be directly related to flooding depth.

The WMP has defined a set of watershed hydrology and hydraulic models that together predict
floodwater depth throughout the SLO Creek and tributary floodplains. The models predict
flooding depths for storms with a 10 percent (10-year), 4 percent (25-year), 2 percent (50-year),
and 1 percent (100-year) chance, respectively, of occurring in any given year. To convert this
flood risk to economic damage risk, flooding depth near the entrance to each building in the
floodplain (as identified on the City’s 2000 digital orthophotographs) was computed using a
Geographic Information System. A curve developed by the Federal Emergency Management
Agency (FEMA, 1995), as shown in Table 7-2, was used to determine the damage likely to be
caused to each building for the computed depth of water, as a percentage of total building value.
Building value was computed based on the appraised value of buildings according to tax
records for commercial buildings and was assumed to be $241,523 per property for residential
buildings, based on typical real estate transactions for residential buildings in the year 2000
(Carter, pers. comm, 2001).

Several types of damage that would probably be associated with a large flood were not
specifically accounted for in the analysis. These include:

Loss of income for businesses during storm cleanup,

Damage to building contents,

Costs associated with homeowners finding temporary housing,

Increased maintenance costs for the city,

Difficult to quantify costs such as decreased emergency access to certain parts of the
city during and after the flood, and

e Lostdevelopment opportunity on floodplain lands that are not developable because of
their flood risk (these lands of course provide benefits to adjacent and downstream
floodplain land by providing some flood attenuation, and provide useful open space to
the city).
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With damage computed for each storm probability level, a damage probability distribution
function was developed by multiplying the probability of damage by the damage computed for
that probability level. The area under this curve represents the long-term equivalent annual
flood damage. This procedure was repeated for each different flood management project, so
that an equivalent annual damage could be computed for each project. The difference between
the equivalent annual damage for existing conditions and the equivalent annual damage after the
project represents the project’s equivalent annual benefit. This was converted to a net present
worth so that a benefit/cost ratio could be computed. Costs were computed in present worth
rather than annual cost.

Table 7-1
Unit Cost Summary

Item Unit Cost Unit
Clear and Grub $2.00 to 8.00 m’
Bridge construction $2000.00 m’ bridge deck

area

Pavement Repair $35 m’
Property Acquisition (undeveloped land within city limits) $100,000 ac
Property Acquisition (developed land) $300,000 ac
Import select backfill 10 m’
Earthwork: Excavation/Hauling 12 m’
Earthwork: Backfill/Compaction 3 m’
Earthwork: Spoils Disposal 5 m’
Revegetation 2.50 m’
Bridge Demolition $50,000 each
Building Demolition $50,000 each
Building Relocation $150,000 each
Floodwalls project specific
Concrete Channels and Culverts project specific
Relocate Utilities project specific
Bank Stabilization $500 m
Miscellaneous Structures project specific
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Flood Insurance Administration (FIA) Depth-Building Damage Data

Table 7-2

Building Damage Percent by Building Type (based upon replacement value)
1 Story 2 Story Split Level lor2 Split Level Mobile
Flood without without Without Story with With Home
Depth Basement Basement Basement Basement Basement

) 0 0 0 40 3 0

-1 0 0 0 8 5 0

0 9 5 3 11 6 8

2 22 13 13 20 16 63
3 27 18 25 23 22 73
4 26 20 27 28 27 78
5 30 22 28 33 32 80
6 40 24 33 38 35 81
7 43 26 34 44 36 82
8 44 26 41 49 44 82
9 45 33 43 51 48 82
10 46 38 45 53 50 82
11 47 38 46 55 52 82
12 48 38 46 55 52 82
13 49 38 47 59 56 82
14 50 38 47 60 58 82
15 50 38 47 60 58 82
16 50 38 47 60 58 82
17 50 38 47 60 58 82
18 50 38 47 60 58 82

FIA: Depth-Damage Data Table-*Units in Feet of Flood Depth.

Source: FEMA, 1995

Both costs and benefits are affected by the period of analysis and the interest rate assumed to
apply over that period. Interest rates for this analysis were taken from the White House Office
of Management and Budget (OMB). A high interest rate tends to make large capital
improvement projects appear less beneficial than a low rate does, because at a high rate, the
money invested in the project would return more if not spent than it would if the rate were low.
Another way of looking at this is that a property owner at risk of flooding who wanted simply to
provide self insurance against likely flood damage would have to put less money aside every
month with a high interest rate, because the money saved would grow faster than at low rate. In
other words, damages likely to occur in the future are less costly in terms of present dollars with

San Luis Obispo Waterway Mangement Plan 91 98202WMP 3-3-2003.doc




a high interest rate than with a low one. The OMB interest rate used in this analysis is 3.2%
(taken as of April, 2001, when the analysis was performed). This compares with a rate of
5.875% used by Nolte, 1977, and 7%, which was the OMB rate in 1994. The useful life of all
projects for this analysis was assumed to be 100 years.

7.3 Results

With both costs and benefits computed, it is a simple matter to compute a benefit/cost ratio by
dividing the net present worth of the benefits by the net present worth of the costs. Assuming
each project will have a 100-year useful life, and assuming a discount (or interest) rate of 3.2%,
as published by the Federal Government for capital improvement projects, the net present worth
value for these projects is shown in Table 7-3.

The Mid-Higuera and Cuesta Park Detention projects are beneficial or nearly so. The 100-year
flood control Bypass channel and culvert replacement projects at Los Osos Valley Road and the
proposed channel modifications at Elks Lane (the 50-year Design Flow By-Pass Channel) are
not. These latter projects primarily protect undeveloped floodplain land, which was assigned no
significant value in the benefits portion of this analysis. When channel modifications are
completed to a 100-year design level, these projects do provide additional benefits by
preventing floodwater from spilling across Highway 101. However, these benefits are not great
enough to result in a beneficial project because most of the land on the west side of Highway
101 that is protected is currently undeveloped and is not assigned a significant public value in
this analysis. They do provide private benefits to adjacent properties. Both projects however,
provide significant improvements to traffic flow and safety during flood emergencies in the
City, as well as along Highway 101, by avoiding highway closure, and preventing potential
isolation of the City’s Emergency Management facilities at the Corporation Yard near the
Sewage Treatment Plant. It should be noted that there was one death in 1995 at the LOVR off
ramp as a direct result of flooding.

If one assumes that the flood prone properties that would be removed from the floodplain have
increased commercial real estate value, then the projects would no doubt have favorable
Benefit/Cost ratios. However, these benefits would not accrue to the public, indicating a large
portion of the costs should be borne by the principal beneficiaries, the property owners adjacent
to SLO Creek, or those that would benefit the most.

Tables 7-4 through 7-8 identify estimated individual project costs.
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Table 7-3

Benefit/Cost Summary
Project Location Costs Considered in Analysis Computed Benefits' Benefits
Initial Annual Total Present Annual Present Divided by
Worth Worth Costs

SLO-1

Channel Modification

Below LOVR, LOVR

Culvert And Bridge

Replacement (100 yr.) 5,025,700’ 0 5,025,700 16,200 486,000 0.09
SLO-2 | Elks Lane Bypass Channel

(50 year) 9,455,300 0 9,455,300 41,800 1,250,000 0.13
SLO-3

Mid-Higuera Bypass

Channel (25 year) 3,836,550 26,000 4,805,000 154,800 4,629,000 0.96
SLO-4 | Cuesta Park Detention 7,967,750 0 7,967,750 390,300 11,675,000 1.46
ST-1, 2, | Stenner Creek Bridges

and 3 | Replacement’ 1,990,925 0 1,990,925 46,400 1,387,000 0.20

SaA dsnmOb apOlgreawprdfeeibifeant/andiscount rate of 393percent
2 Does not include costs for replacing culvert under Highway 101

3 Assumes Santa Rosa Street does not require replacement.
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Table 7-4

SLO-1: Los Osos Valley Road
Prefumo/SLO Confluence Improvements (100-year level of protection)

Item Est. Unit
No. Description Qty. Unit Price Total
1 Property Acquisition (undeveloped land) 5 ac 100,000 500,000
2 Clear and Grub 20,000 m’ 2 40,000
3 Earthwork:: Excavation and Hauling 33,000 m’ 12 396,000
4 Earthwork:: Spoils Disposal 33,000 m’ 5 165,000
5 New Bridge across Bypass, Los Osos Valley 400 m’ 2,000 800,000
Road
6 Replace Hwy 101 Culvert Xing of Prefumo 600 m’ 2,000 1,200,000
Creek
7 Replace Hwy 101 Onramp Culvert Xing of Pref. 120 m’ 2,000 240,000
8 Bank Stabilization/Revegetation 250 m 500 125,000
Subtotal 3,466,000
Engineering and Administration 25% 866,500
Contingency 20% 693,200
Total 5,025,700
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Table 7-5

SLO-2. Elks Lane Bypass Channel

Item Est. Unit

No. Description Qty. Unit Price Total
1 Earthwork (includes excavation and spoils disposal) | 160,000 m’ 17 2,720,000
2 Clearing and Grubbing. Erosion control. 45,000 m’ 4 180,000
4 New Bypass Bridge at Elks Lane 250 m’ 2,000 500,000
5 Levees/Floodwalls below Prado Road 350 m 400 140,000
6 Temporary Traffic Control 1 job 50,000 50,000
7 0.15 m thick Concrete Channel Lining at 5,000 m? 60.00 300,000

Mausoleum (assume $400/m3 concrete)

8 Live Crib Wall at Mausoleum 120 m 1200.00 144,000
8 Revegetation & Restoration 45,000 m? 4.00 580,000
9 Property Acquisition - (Developed Parcels) 3 ac 400,000 1,200,000
10 Property Acquisition - Undeveloped banktop land 7 ac 100,000 700,000
Subtotal 6,514,000
Engineering, Permitting, and Administration 25% 1,628,500
Contingency 20% 1,302,800
Total 9,445,300

Note: This assumes that property will be acquired essentially only along the project footprint. It does not
assume that additional area will be acquired where the project makes an entire parcel unusable.
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Table 7-6

SL.O-3: Mid Higuera Bypass Channel

Item Est. Unit

No. Description Qty. Unit Price Total
1 Earthwork: Excavation and Hauling 42,500 m’ 12 510,000
2 Earthwork: Spoils Disposal 42,500 m’ 5 212,500
3 Property Acquisition (developed land) 3.5 ac 250,000 875,000
4 Clear and Grub 30,000 m’ 8 240,000
5 Channel, Bank Stabilization/Restoration 800 m 500 400,000
6 Replace Bianchi Lane Bridge 100 m’ 2,000.00 200,000
7 Revegetation/Vegetative Management 30,000 m’ 4.00 120,000
Subtotal 2,557,750
Engineering, Permitting, and Administration 25% 639,375
Contingency 20% 639,425
Total 3,836,550
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Table 7-7

SLO-4. Cuesta Park Detention Enhancement

Item Est. Unit
No. Description Qty. Unit Price Total
1 Engineering Study of Geotechnical Stability & 1 job allow 400,000
Embankment & Spillway Design
2 Import Select Backfill 80,000 m’ 10 800,000
3 Earthwork (Hauling and compaction of berm) 80,000 m’ 15 1,200,000
4 Clearing and Grubbing 10,000 m? 8 80,000
5 Pavement Demolition & Repave Highway 16,000 m’ 35 560,000
6 Repave Highway 16,000 m’ 40 640,000
7 Emergency Overflow Structure (3' thick gabions) 1 job allow 300,000
8 Culvert Modification 1 job allow 100,000
9 Temporary Traffic Control 1 job allow 75,000
10 Developed Property Acquisition 1 parcel 700,000 700,000
11 Open Space Property Acquisition in Impoundment 32 ac 20,000 640,000
Footprint
Subtotal | 5,495,000
Engineering and Administration 25% | 1,373,750
Contingency 20% | 1,099,000
Total | 7,967,750

Note: This assumes that property will be acquired anywhere along the area inundated at the 100-year event. It
does not allow for any existing easement which might existing along the creek. In addition, it does not assume

that additional area will be acquired where the project makes an entire parcel unuseable/unbuildable (which is

not likely the case here anyway).
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Table 7-8

Stenner-1, 2 and 3: Stenner Creek Bridge Improvements

Item Est. Unit

No. Description Qty. Unit Price Total
1 Demolition 2 Bridges 50,000 150,000
2 Replace Foothill Boulevard Culverts 1 job 750,000 750,000
3 Replace Murray Street Bridge 180 m’ 2,000 360,000
4 Pavement Repair 1,800 m 35 63,000
5 Relocate Utilities 1 job 50,000 50,000
Subtotal 1,373,000
Engineering and Administration 25% 343,325
Contingency 20% 274,600
Total 1,990,925

Note: Foothill Boulevard Culverts do not need to be replaced to provide 25-year protection. This would save
approximately $375,000 from the total price reported in the above table. Structure is being replaced due to
structural failure.
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8. IMPLEMENTATION AND FINANCING

8.1  Project Schedule and Build-Out Assumptions

The WMP Preferred Project presents recommended flood control, bank stabilization, and
habitat enhancement projects at a conceptual level. As such, the WMP is intended to be a road
map for future City and County action with multi-year implementation. The first step will be
project approval by the City, County, and various state and federal regulatory agencies.
Implementation will occur over the next two to ten years (or more), depending on funding. The
WMP sets priorities and identifies needed expenditures for future Capital Improvement Projects

(CIP) such as bridge replacement and channel modification. It is expected that the majority of
these CIP will be subject to additional CEQA/NEPA review, public hearings, and SLO County
Board of Supervisors and City Council approval as the projects move forward in the design and
budgeting process. Nearly all of these projects will also be subject to additional environmental
review and permitting at the state and federal level as detailed plans are developed and
construction is proposed.

The policies and procedures contained in the Drainage Design Manual and the Stream
Maintenance and Management Program will become effective upon the adoption of this
document and the associated EIR/EIS by the City Council and County Board of Supervisors.
The SMMP must also be approved by the regulatory agencies including the ACOE, USFWS,
NMEFS, Regional Board, and the Calif. Dept. of Fish and Game before it can be fully
implemented. It is anticipated these programs will be in effect for planning and project design
beginning no later than January 2003.

8.2  Project Prioritization

The SLO watershed community, including the public and private stakeholders will need to
spend over $28 million dollars over the next ten years to address the major water resources
management problems identified in this WMP. Private bank stabilization and creek
enhancement will add additional costs. Follow up planning, detailed design and cost estimating,
and project permitting work tasks will need to be completed before construction can be initiated.
Some of the problems, such as flooding through the Mid-Higuera area, have been occurring
since the community was first settled in the early 1700’s, and it is not realistic to think that these
problems can be easily and readily solved in a short time frame. Because of the large number of
individual projects that constitute the Preferred Project, it is helpful to prioritize the projects so
that the follow up planning and engineering studies, and the arrangement and allocation of
project funding can proceed in an orderly manner. The recommended Project Prioritization, as
determined by the Zone 9 Advisory Committee, is shown in Table 8-1. The table also indicates
the lead agency recommended to tackle the projects.
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8.3 Funding Background
Potential sources of financing the programs in the WMP, including the SMMP, Bank
Stabilization and Habitat Enhancement Programs, and the Flood Control Preferred Projects are

reviewed in this section and Section 8.4.

Selection of the ultimate financing mechanism for each kind of project should be based on:

Table 8-1
Preferred Channel Improvement Priorities
Project Location Priority | Years to Lead
Complete | Agency
San Luis Obispo Creek
SLO-1 | Channel Modification Below LOVR, LOVR I+ 3-5 City
Culvert And Bridge Replacement

SLO-2 | Elks Lane Bypass Channel 11 8-15 City/Private
SLO-3 | Mid-Higuera Bypass Channel I+ 3-5 City
SLO-4 | Cuesta Park Detention Enhancement I 5-7 City
Stenner Creek

ST-1 | Santa Rosa St. Bridge Replacement 11 8-15 City

ST-2 | Murray St. Bridge Replacement I 5-7 City

ST-3 | Foothill St. Bridge Replacement I In City

progress

e Who or what is causing the problem(s), and is therefore potentially responsible for
helping to correct it;

e Who (and in which reach) would benefit the most (directly or indirectly) from
implementation of the specific WMP project;

In addition to tangible benefits of protection from flood damage, improved water quality,
enhanced property values, and reduced erosion, there are also intangible project benefits to the
larger SLO community, such as improved traffic flow during storm events, public safety, and
environmental restoration. These benefits are not included in the Section 7 Cost/Benefit
analysis, and costs associated with these benefits may be most appropriately paid by the greater
watershed community.

It should be noted that the cause of the problem (especially historic flooding problems) and the
entities that benefit from the restoration project are not always easy to determine. However, the
following can be summarized, based on the results of the hydrologic and hydraulic modeling
and field inventories:

¢ Flooding problems are historic and natural and not highly related to recent watershed
development in most areas;
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8.4

Watershed development hasmost significantly impacted low-return period events, such
as the 10-year flood, some reaches (mid-Higuera) have been affected more by overall
watershed development than others although it should be noted that the mid Higuera
area has always historically flooded;;

Bank erosion, sedimentation, water quality problems, and habitat degradation are more
directly linked to watershed-wide urban development than are flooding problems, and a
funding program for these management needs should consider distributing costs more
broadly among stakeholders;

Problems are not solely related to urban development. Rural land uses, including roads
and utilities (County and private) in the upper watershed, historic water supply
reservoirs that have trapped sediment and changed stream dynamics, fire, and
agricultural land uses have all impacted the creeks of the watershed.

Stream realignment associated with highway construction (especially through mid-
Higuera) in the 1950’s is also a significant local contributor to flooding and bank
erosion. Although the causes are a result of watershed-wide development, the Preferred
Project channel modifications in this area will primarily benefit property owners in this
specific reach.

SLO channel widening at LOVR also benefits the area along Prefumo Creek and west of
Highway 101, as would channel improvements in the Elks Lane area (if the flow split
across Highway 101 is corrected). In this area, it is difficult to determine who benefits
and how much. A benefit assessment engineer’s report would be needed to allocate
benefits and apportion costs.

Potential Local Financing and Funding Sources

The WMP contains a diversity of projects, and multiple sources of funding are likely, depending
on the nature of the project element. Some project elements may be funded by more than one
program or source, with the City or Zone 9 assembling local sources of revenue together with
assistance, grants and/or loans from State or Federal agencies. Table 8-2 summarizes possible
sources of funds that should be considered as Preferred Projects move forward in the planning
and design stage, as approved by the Zone 9 Advisory Committee. Funding sources include:

8.4.1 Zone 9 Funds

The San Luis Obispo County Flood Control and Water Conservation District was
established in 1945 by an act of the State Legislature. Zone 9, which comprises the SLO
watershed, was formed as a separate management zone within the overall District in 1973.
The Zone in concert with the District can assume responsibility for powers of assessment
and bonding for financing for facilities construction based on a vote of affected property
owners. This includes an annual ad valorem assessment on all property in the district
(zone) to pay administrative costs and to carry out drainage improvement projects,
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including flood control and bank repair. Zone 9 also has the legislative authority to
establish Benefit Assessment Districts. Zone 9 can act as the responsible local authority for
projects constructed jointly with the State and Federal government.
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Table 8-2: Funding Matrix
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SLO-3 |Mid-Higuera Bypass Channel X X [X X X
SLO-4 |Cuesta Park Detention Enhancement X X X X X |IX [X X X
ST-1 Santa Rosa St. Bridge Replacement X X
ST-2 Murray St. Bridge Replacement X X
ST-3 Foothill St. Bridge Replacement X X
Airport Area Channel Modifications X (X X (X |X
Channel Management-Airport Area X X X X
Habitat Restoration and Enhancement X X X (X [X |X [X [X X X [X |X
Wet and Dry Floodproofing X (X [X |X X
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San Luis Obispo Waterway Mangement Plan 103

98202WMP 3-3-2003.doc




In addition:

e The current annual assessment is $.08 per $100.00 of assessed property value. This
raises about $250,000.00 annually, an amount insufficient to pay for a major
drainage improvement or large bank repair projects.

e Since the Zone includes both City and County unincorporated areas, revenues for
maintenance projects are currently split 80% City and 20% County, based on
revenue source.

e The City has typically been responsible for stream maintenance and bank repair on
public lands within city boundaries, and Zone 9 for unincorporated areas.

e Major City or County projects (such as bridge replacement or flood control) are not
funded by the annual ad valorem assessment. Funding could come from the City or
County General Fund, from the sale of Bonds or other mechanisms.

8.4.2 Capital Improvement Program (CIP)

The City and County use their Capital Improvement Program as a way of planning,
prioritizing and financing long-term major expenditures for infrastructure needs, such
as parking structures, streets and interchange improvements, park and recreation
facilities, and administrative facilities. Planning for major capital improvements is a
formal process where the City or County identify long-term needs and expenditures,
and establish them in a CIP account. Previous major CIP recommended expenditures
for flood control were listed in the City’s 1983 Flood Policies or “Pink Book™”, which
this WMP replaces.

Financing for capital improvements can come from the sale of special municipal
bonds, with revenue for major projects often assembled from a variety of General Fund
sources, including sales and property taxes, use fees, grants and loans from the state
and federal government, and redevelopment agency sources.

This funding method is best suited for projects with citywide benefits, such as bridges,
or there is a general obligation to repair community-based problems.

8.4.3 Benefit Assessment District

A Benefit Assessment District is a common method to fund projects where the
construction of improvements needs to be completed over a large, contiguous area or
areas, instead of an individual parcel, but generally not over an entire City. Under this
funding mechanism, the City or County builds the project on behalf of property
owners, and then the property owners or businesses are assessed levies proportional to
the benefits that they receive from the construction of direct and measurable benefit to
the area.
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Formation of a Benefit Assessment District usually requires the City or County to
prepare an Engineering Report that defines project needs, construction details, and
costs. The boundaries of the proposed District include only the properties that receive a
benefit, and a formula is derived to determine how benefits and levies are to be
assessed. An assessment is then completed to determine the benefits to each parcel,
with the corresponding assessment or levy based on proportionate benefits and costs.

The City or County proposing formation of the Benefit Assessment District must
provide a written notice to all property owners in the proposed District of the intention
to form a District. At least one public hearing is held to consider formation of the
District, and property owners who oppose District formation are required to notify (in
writing) the City or County with their objections. District formation requires a simple
majority of property owners, and an election is held if it appears that there is
opposition to the project or formation of the Benefit Assessment District.

Benefit Assessment District formation should be considered to pay for a portion of
flood control improvements in the Mid-Higuera area, combined with other citywide
generated funds. This is because the improvements are needed to offset the effects of
Citywide or watershed wide development, and benefits, (for instance traffic flow along
South Higuera Street) accrue to a larger area.

8.4.4 Mello-Roos District

A Mello-Roos Community Facilities District is a financing tool to levy special taxes
for designated community improvements, such as freeway interchanges, library
service, or recreation programs. They can also be used to construct basic storm drain
infrastructure. To levy a Mello-Roos tax, the area’s voters must consent to being taxed.
A two-thirds approval vote is required, since Mello-Roos is a special tax. This makes
Mello-Roos formation difficult.

Most Mello-Roos Districts are established prior to development and used to finance
basic infrastructure. Drainage improvements in the Airport area, including
modifications to the East Fork of SLO Creek, construction of regional detention
facilities, and other non-drainage infrastructure could be considered for funding with a
Mello-Roos District.

8.4.5 Landscape and Lighting District

A Landscape and Lighting District (LLD) is similar to a Benefit Assessment District,
in that it applies to a specifically defined area that receives an annual service, such as
landscape maintenance of common areas. The LLD is a Special District created by the
City or County, which assesses an annual fee for service related to long-term
maintenance (where maintenance needs and costs vary over time). Formation of the
LLD requires two-thirds approval vote by the property owners. For the WMP, a LLD
is:

e Appropriate for long-term intensive vegetation management in common areas;
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e  Work could be contracted out annually and tied to the Annual Work Plan of the
SMMP;

e Zone 9 Advisory Committee recommended the LLD funding concept be
considered only for long-term maintenance of stream restoration work in the
Airport area.

8.4.6 Stormwater or Drainage Utility Fees

A City-wide Stormwater or Drainage Utility Fee is currently being formulated by the
City for implementation of its impending Phase II NPDES Storm Water Quality
Program. Fees paid into the Drainage Utility are not considered a tax, but a use fee for
users of the public storm drainage system. The fee will likely be collected as part of the
city’s utility bill on a monthly (or periodic) basis with the fee based on a formula
determined by land use, parcel size, and square footage of impervious surface area.

The fee is being established specifically for water quality improvements, so any use of
funds from this source must be related to water quality issues. Other communities (City
of Santa Rosa and Santa Clara County) have considered creek restoration work to
benefit water quality by providing shading and biofiltering along top of bank buffer
strips.

A comparable Drainage Utility Fee could also be developed within the County area,
and the County is beginning to investigate their Phase II NPDES storm water
management needs. The Zone 9 Advisory Committee recommended that use of
Drainage Ultility fees be considered for creek restoration related water quality
improvements, but not for flood management or bank repair.

8.4.7 Development Impact Fees and Biological Impact Fees

A Development Impact Fee is a one-time charge associated with the impacts of a
development project, as determined in a project CEQA document. Impact fees are
commonly assessed to provide for schools, parks, open space, and traffic issues, but are
less commonly applied to drainage impacts (although some cities apply such fees).
Drainage impact fees are typically based on square footage of new impervious surface
area, a calculated net increase in runoff measured in acre-feet per year, or possibly a
calculated increase in creek flow. Such fees can be used to build regional detention
facilities or make improvements to undersized storm water drainage systems.
However, since the City is about 85% built out, the collection of impact fees will be
limited in the future, and would best be used to pay for improvements that can be
directly linked to a proposed project. Other considerations include:

e Fees may be as high as $30,000.00 per acre foot of increased runoff (City of
Petaluma);

e Biological Impact Fees are less common; often used for wetlands, stream zones
and endangered species habitat;
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e Fees are typically based on acreage impacted, but can be based on lineal feet of
stream impacted (e.g. for a bank repair project)

e Stream zone impact fees may range from $10,000-40,000/impacted acre, or
$50- $200.00/1.1. of stream, based on probable restoration costs;

e Fees can be used to support regional habitat enhancement projects. The concept
is similar to a Mitigation Bank, but not necessarily with a formal bank
established.

8.4.8 Land Development Fees

A Land Development fee is another option available to cities and counties to fund
drainage and flood control improvement projects, especially where the benefits are
spread out over a wide area of new development. Such fees were authorized by the
State of California Flood Control Act of 1970, and are used in Ventura County.
Currently there is a maximum fee that can be levied: $2,400/acre, or $600/single
family dwelling. These fees may be insufficient to pay for required drainage
improvements.

Like the Drainage Impact Fee, and since the City is about 85% built out, this option is
appropriate only for large new residential and commercial developments where needed
drainage improvements are very modest.

8.4.9 Subdivision Drainage Fees

The Subdivision Map Act of the State of California authorizes cities and counties to
adopt an Ordinance requiring the payment of one-time fees as a condition of approval
of a subdivision map (for a new development). A drainage fee Ordinance, (and the
subsequent collection of subdivision drainage fees) based on this Act must:

e Refer to a Drainage Master Plan adopted for a particular drainage area which
contains an estimate of the total costs of construction of the needed drainage
improvements and facilities required by the plan, and a map of such areas showing
the drainage area boundaries and the location of improvements and facilities;

e State that the drainage plan conforms by resolution to a City or County approved
Drainage Master Plan for the area;

e Be based upon a legislative determination of costs that are fairly apportioned and
based on the need for such improvements and facilities as created by development

of properties in the fee collection area, and,

e Set fees that reflect a pro-rata share of drainage facility costs, (i.e. the gross facility
costs for each zone divided by the total gross acres in each zone).
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One difference between these fees and others is that the project must involve a
subdivision of land in order to collect these fees. Some large-scale commercial
developments do not necessarily involve the subdivision of land.

8.4.10 Sales Tax and Transient Occupancy Tax

Some communities impose a local Sales Tax or a Transient Occupancy Tax (hotel bed
tax) to pay for specific programs, such as street improvements. The City of Santa
Barbara uses a Transient Occupancy Tax to fund water quality and creek restoration
efforts. Although these revenue sources can raise substantial sums of money annually,
a local sales tax requires authorization by the state legislature and both sales and bed
taxes require a two-thirds approval by voters in the affected area. In addition, sales
taxes are considered a regressive tax, as they disproportionately affect some income
groups, are not readily associated with problem causes and beneficiaries, and may
make local businesses less competitive with other nearby businesses that do not impose
such taxes.

8.4.11 Private Development Funding

It is common for developments adjacent to privately owned stream channels (with
flooding or bank instability problems) to have the needed channel improvements
completed by the developer. The channel is later offered for dedication to the City or
County, following a period of developer-funded maintenance and monitoring. The
Drainage Design Manual outlines the design requirements and procedures for privately
funded and constructed channel modifications.

e Private development projects and any proposed channel modifications would
require separate CEQA review, approval, and agency permitting.

e This method of funding is most appropriate for land development projects where
flooding affects vacant private land, and where there is little direct public benefit
from the channel modifications that would be constructed privately, other than as
project impact mitigation.

e Private funding would not work where a nearby channel with flooding problems is
not under the control of the developer, or where development may have off-site
drainage impacts.

e Private funding of approved channel modifications in the Elks Lane area is a
possibility, although the situation is complicated by multiple property owners and
wider public benefit of flood control in this area, especially control of flood
overflow of Highway 101.

8.5 State and Federal Funding Programs

A variety of State and Federal programs are potentially available to the City and Zone 9 for
flood control, bank stabilization, and stream restoration purposes. Many of these programs
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are moving away from funding hard structural flood control projects in favor of projects
that emphasize non-structural programs such as building elevation, building relocation, and
acquisition of flood prone areas. The most successful projects in terms of achieving grant
funding have significant stream restoration and enhancement components, emphasize
biotechnical bank stabilization, and have strong local stakeholder support and involvement.
Most programs also preclude eminent domain condemnations for property acquisition,
which makes grant funding of portions of the Mid-Higuera project problematic. However,
communities that have developed comprehensive watershed-based projects (such as this
WMP) usually rank higher in the increasingly competitive grant funding process.

8.5.1 FEMA Programs

406 Flood Hazard Mitigation Program

e Requires declaration of a Federal Disaster Area
e Application required within 60 days of declaration (concept plans must be ready)

e Many kinds of projects funded, including design, bank repair, vegetation
management, channel modifications, and detention basins

e Typical split is 75% Federal; 25 % state or local funding

Flood Hazard Mitigation Grants will be harder to obtain in the future

Flood Mitigation Assistance (FMA)

e Federal program available through Department of Water Resources Floodplain
Management Office

e Competitive program for mitigation; state selects recommended participants-
communities

Community Assistance Program (CAP)

e Product-oriented assistance to Community for floodplain management

e Could potentially be used to help with National Flood Insurance Program (NFIP)
and Community Rating System (CRS)

e SLO currently has a rating of 8 (lower is better) entitling a 10% reduction in flood
insurance premiums (total is about $200,00/yr)

e An aggressive NFIP-CSR could lower the rating, some of the work in this WMP,
comprehensive plan, community meetings, education and outreach, flood proofing,
could lower CSR
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DWR and ACOE Section 206 Floodplain management programs may also help
with CSR

8.5.2 ACOE Flood Control Programs

Individually Authorized - Large Flood Control Projects

Typically requires a ACOE feasibility study, but can be completed by a City or
County

Requires direct Congressional authorization and funding

Often takes 7-10 years or more from study initiation until completion
Subject to substantial schedule delays and cost over-runs

Designs sometimes neither innovative nor environmentally friendly

Large backlog of individually authorized projects means this program is in doubt,
especially for new structural flood control projects

8.5.3 Section 205 Program-Small Flood Control Projects

Requires feasibility study and favorable cost/benefit ratio

Cost share is 50% feasibility, 35 % local for construction, $7,000,000 Federal
funding cap

Local partner is responsible for lands, easements, rights-of-way, relocations, and
spoil disposal

Competitive and time consuming process
Reform pressure to tighten up cost/benefit analysis, consider environmental

impacts more fully, adopt mitigation standards applied to private projects, and
reduce benefits to private undeveloped properties

8.5.4 Section 212 -Flood Mitigation and Riverine Restoration Program

Program emphasizes non-structural approaches to preventing or reducing flood
damage, such as floodplain purchase and building relocation

Riparian restoration also an important program element

Cost share is 50% feasibility, 35 % local for construction, $30,000,000 Federal cap
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8.5.5 State Grants
Proposition 12 (Parks Bond), Proposition13 (Water Bond) were passed by State voters
in 2000, and Proposition 40 (2001) include elements for flood control and habitat

enhancement and restoration.

These are very competitive grants, but awards can range from $100,000.00 to
$1,000,000.00.

Riparian and Riverine Habitat Grant Program

e Competitive program for public education, awareness, recreational access, and
enjoyment

e Administered by Calif. Dept. of Parks and Recreation, $10,000,000 total funding

e C(Covers acquisition, development, improvement, and restoration of open space
areas along rivers and streams

e Competitive, grants from $20,000-$400,000, Feb. 1 application

e Other California Department of Parks and Recreation Department programs
annually funded include Land and Water Conservation Fund, and Habitat
Conservation Fund, as the State contributor to these competitive Federally funded

programs.

Urban Streams Restoration Program

e Competitive program for creek and floodplain management
e Administered by California Department of Water Resources
e Requires a local non-profit partner or watershed group

e Comprehensive, watershed based approach, and involvement of multiple agencies
in multi-objective planning is important

e Focus on non-structural projects, such as land acquisition and habitat enhancement
e Emphasis is on implementation, not studies; projects must have CEQA approval
e (uesta Park Project, coupled with habitat enhancement in Reach 14 is strongest

candidate for Grants - possibly Mid-Higuera vegetation management and habitat
enhancement
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e QGrant cycle twice a year, fall and spring, several hundred thousand dollars
available

Other Grants

e Caltrans funds potentially available to help mitigate impacts of previous highway
projects

e Many other grant programs available from Coastal Conservancy, US Fish and

Wildlife Service, Dept. of Fish and Game, etc. -best accomplished in association
with non-profit partner.
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10. GLOSSARY OF TECHNICAL TERMS

Aggradation. The geologic process by which
streambeds and floodplains are raised in elevation
by the deposition of material.

Alluvial. Deposited by running water.
Anadramous. Fish that leave freshwater and
migrate to the ocean to grow, and return to
freshwater to spawn.

Armoring. (a) The natural process of forming an
erosion resistant layer of relatively large particles
on the surface of the streambed. (b) The artificial
application of various materials to strengthen
streambanks against erosion.

Axil. The angle between the upper side of a leaf
and its supporting branch or stem.

Bankfull Discharge. The discharge corresponding
to the stage at which the natural channel is full.
This flow has a recurrence interval of 1.5 to 4
years depending on the channel gradient and bank
materials.

Bar. (a) Accumulation of alluvial material along
the banks, midstream, or at the mouth of a stream
or in the wakes of objects where a decrease in
velocity induces deposition. (b) An alluvial deposit
composed of sand, gravel, and other material that
obstructs flow and induces deposition or transport.
Base flow. Can be defined as the volume of flow
in a stream channel that is not derived from
surface run-off. Base flow is characterized by low-
flow regime (frequency, magnitude, and duration
daily, seasonally, and yearly), by minimum low-
flow events and in context of the size and
complexity of the stream and its channel.

Bed load. Sediment moving along or near the
streambed and frequently in contact with it.

Bed slope. The inclination of the channel bottom.
Bend. A change in the direction of a stream
channel.

Benthic. Of or pertaining to animals and plants
living on or within the substrate of a water body.
Berm. A levee, shelf, ledge or bench along a
streambank that may extend laterally in the
channel to partially obstruct flow, or parallel to the
flow to contain the flow within its streambank.
May be natural or constructed.

Best Management Practice. A practice used to
reduce impacts from a particular land use.
Biotechnical approach. An applied science that
combines structural, biological and ecological
concepts to construct living structures for erosion,
sediment and flood control.

Blanket. Material placed on a streambank to cover
eroding soil.

Boulder. Sediment particle having a diameter
greater than 256 mm (10 inches).

Brush layer. Live branch cuttings crisscrossed on
trenches between successive benches of soil.
Brush mattress. A mattress-like covering that is
placed on top of the soil. The covering material is
living wood plant cuttings that are capable of
rooting.

Buffer. A vegetated area of grass, shrubs or trees
designed to capture and filter runoff from
surrounding land uses.

Canopy. The overhead branches and leaves of
riparian vegetation.

Canopy cover. Vegetation projecting over a
stream, including crown cover (generally more
than 3 feet above the water surface) and overhand
(less than 3 feet above the water surface).
Channel. A natural or man-made waterway that
continuously or periodically passes water.
Channel roughness. The irregularity of streambed
materials sizes and channel form in plan and cross-
section that causes resistance to flow.

Channel scour and fill. Erosion and sedimentation
that occurs during relatively short periods of time;
degradation and aggradation apply to similar
processes that occur over a longer period of time.
Channel stability. A relative measure of the
resistance of a stream or river to erosion. Stable
reaches do not change markedly in appearance
from year to year.

Check dam. A structure placed bank to bank
downstream from a headcut.

Clay. Cohesive soil whose individual particles are
not visible to the unaided human eye. Soil can be
molded into a ball that will not crumble.

Cobble. Sediment particles larger than pebbles and
smaller than boulders. Usually 64 - 256 mm (3 to 8
inches) in diameter.

Coir. A woven mat consisting of coconut fibers.
Generally used for various soil erosion control
practices such as surface slope protection and the
construction of geogrids.

Cover. Anything that provides protection for fish
and/or wildlife from predators or ameliorates
adverse conditions of stream flow and/or seasonal
changes in metabolic costs. May be instream
structures such as rocks or logs, turbulence, and/or
overhead vegetation. Anything that provides areas
for escape, feeding, hiding, or resting.



Cribwall. A hollow structural wall used for bank
and slope stabilization formed by mutually
perpendicular and interlocking members (usually
timber) into which live cuttings are inserted along
with soil to stabilize roots.

CRLF. Calfornia Red legged frog.

Cross section. A vertical section of a stream
channel or structure that provides a side view of
the structure; a transect taken at right angles to
flow direction.

Culvert. A sewer or drain crossing under a road or
embankment.

Current. The flow of water through a stream
channel.

Cutbank. The outside bank of a bend, often
eroding and across the stream from a point bar.
D3y, D5y, Dygg The particle size for which 30, 50,
and 100 percent of the sample is finer.

Debris. Any material, organic or inorganic,
floating or submerged, moved by a flowing
stream.

Deflectors. Structures used to deflect stream flow
to a different location, usually away from an
eroding bank.

Degradation. The long-term hydraulic process by
which stream and river beds lower in elevation. It
is the opposite of aggradation.

Deposition. The settlement of material out of the
water column and onto the streambed or
floodplain. Occurs when the flowing water is
unable to transport the sediment load.
Development. A man-made change to improved or
unimproved real estate. This includes, (not limited
to) buildings and other structures, mining,
dredging, filling, grading, paving, excavation, and
drilling operations.

Dike (groin, spur, jetty, deflector). A structure
designed (1) to reduce the water velocity as
streamflow passes through so that sediment
deposition occurs instead of erosion (permeable
dike) or (2) to deflect erosive currents away from
the streambank (impermeable dike).

Discharge. The volume of water passing through a
channel during a given time, usually measured in
cubic feet per second.

Dredge material. Soil excavated from a stream
channel.

Encroachment. Any fill, structure, building, use,
accessory use, or development in the floodplain or
watercourse.

Energy dissipation. The loss of kinetic energy of
moving water due to internal turbulence, boundary
friction, change in flow direction, contraction or
expansion.

Enhancement. Improvements to the existing
conditions of the aquatic, terrestrial, and
recreational resources.

Erosion. In the general sense, the wearing away of
the land by wind and water. As used in this
pamphlet, the removal of soil particles from a bank
slope primarily due to water action.

ESA. Endangered Species Act

Failure. Collapse or slippage of a large mass of
bank material into a stream.

Fascines. Sausage-like bundles of plant cuttings
used to stabilize streambanks and other slopes (see
wattles)

FEMA. Federal Emergency Management Agency.
The agency which administers the NFIP at the
federal level.

Fill material. Soil that is placed at a specified
location. to bring the ground surface up to a
desired elevation.

Filter. Layer of fabric, sand, gravel, or graded rock
placed between the bank revetment or channel
lining and soil for one or more of three purposes:
to prevent the soil from moving through the
revetment; to prevent the revetment from sinking
into the soil; and to permit natural seepage from
the streambank, thus preventing buildup of
excessive groundwater pressure. If a filter is used
by a landowner or local government, technical
assistance should be obtained to properly match
the filter with the soil.

Fine particles (or Fines). Silt and clay particles.
Fish habitat. The aquatic environment and the
immediately surrounding terrestrial environment
that meet the necessary biological and physical
requirements of fish species during various life
stages.

Flood. A general and temporary condition of
partial or complete inundation of normally dry
land areas.

Flood insurance rate map (FIRM). The official
Flood Insurance Administration map which shows
special hazard zones and risk areas of a
community. This map is used for insurance rating
purposes.

Floodplain. An area of land that would be covered
with water during a flood. In connection with the
Flood Insurance Program, the term usually refers
to the 100-year floodplain. The term is identical to
“flood hazard area”.



Floodway. The river channel and overbank areas
of riverine floodplains through which the base
flood is discharged. This portion of the floodplain
is where the highest flood velocities and greatest
flood depths usually occur. Floodways are shown
on the Flood Boundary and Floodway Maps
(FBFM) prepared by FEMA for regular program
communities. Upon the adoption of these maps by
a community, the floodway(s) shown become
“regulatory floodways” within which
encroachment or obstructions must be prohibited
Fluvial. Produced by moving water.

Fluvial geomorphology. The study of surface
forms produced by the action of flowing water.
Freeboard. The vertical distance between the
design water surface elevation and the elevation of
the bank, levee or revetment that contains the
water.

Gabion. A galvanized wire basket with a hinged
top, intended to be filled with stones and used to
stabilize banks or channel beds, to control erosion,
and to prevent bed material from shifting.
Generally not recommended for placement in
gravel bed streams.

Geomorphology. The geologic study of the
evolution and configuration of land forms.
Gradient. Slope calculated as the amount of
vertical rise over horizontal run

Gravel. Soil particles ranging from 1/5 inch to 3
inches in diameter.

Groundwater table. The depth below the surface
where the soil is saturated; that is the open spaces
between the individual soil particles are filled with
water. Above the groundwater table and below the
ground surface the soil either has no water
between particles or is partially saturated.
Habitat. The area or environment in which an
organism lives.

Headcutting. The action of an upstream moving
waterfall or locally steep channel bottom with
rapidly flowing water through an otherwise placid
stream. These conditions often indicate that a
readjustment of a stream’s discharge and sediment
load characteristics is taking place.

Headwater. The uppermost reaches of a stream or
river.

Hydrology. The study of the properties,
distribution and effects of water on the Earth’s
surface, soil, and atmosphere.

Hydraulics. Water or other liquids in motion &
actions.

Hydric soils. Soils found in saturated, anaerobic
environments usually characterized by a gray or
mottled appearance, often found in wetlands.

Impermeable material. A soil that has properties
which prevent movement of water through the
material.

Incised channel. A stream that has cut its channel
into the bed of the valley.

Infiltration. The portion of rainfall that moves
downward into the subsurface rock and soil.
Instream. The instream channel includes the
channel bottom up to 10 feet minimum above the
Ordinary High Water (OHW) mark, or the 2-year
peak flow line.

Instream cover. (a) Areas of shelter in a stream
channel that provide aquatic organisms protection
from predators or competitors. (b) A place in
which to rest and conserve energy due to a
localized reduction in the force of the current.
Intermittent stream. A stream that has interrupted
flow or does not flow continuously.

Joint planting. The process of placing live woody
plant cuttings in the spaces between pieces of rock
rip-rap. When placed properly, the cuttings are
capable of rooting and growing.

Large woody debris. Any large piece of woody
material that intrudes or is embedded in the stream
channel. Also called large organic debris.

Live Stakes. Cuttings from living branches that are
inserted into the soil to stabilize slopes and
streambanks when the cuttings root and grow.
Maintenance. The repair, care and upkeep of a
channel at a pre-existing or approved design
condition, within a designated flow conveyance
capacity.

Management. Modification, alteration and
change, where necessary, of physical and
biological site conditions in response to evolving
goals, objectives and changing environmental
conditions.

Manning’s “n”. The resistance coefficient in the
Manning formula used in calculating water
velocity and stream discharge. It is a
proportionality coefficient that varies inversely as
a function of flow.

Meander. A circuitous winding or bend in the
river.

Mean sea level (MSL). The average height of the
sea at all stages of the tide. Mean Sea Level is also
referred to as “National Geodetic Vertical Datum”
(NGVD).

Obstruction. Any structure or assembly of
materials including fill above or below the surface
of land or water, and any activity that might
impede, retard or change flood flows.

OHW. Ordinary high water mark. See below.
One-hundred year flood. Another name for the
base flood, the flood having a one-percent of
occurring in any single year.



Ordinary high water mark. The mark along a
streambank where the waters are common and
usual. This mark is generally recognized by the
difference in the character of the vegetation above
and below the mark or the absence of vegetation
below the mark.

Overbank flow. Water flowing over the top of
bank.

Perennial stream. A stream that flow continually.
Point bar. A gravel or sand deposit on the inside
of a river bend; an actively mobile river feature.
Pool. Deeper areas of a stream with slow-moving
water, often used by larger fish for cover.
Pool-riffle ratio. The ratio of pool and riffle areas,
or pool and riffle length in a given stream reach.
Program. San Luis Obispo Creek Stream
Management and Maintenance ProgramReach.
A relatively homogeneous length of stream having
a similar sequence of characteristics.

Riffle. A shallow section in a stream where water
is breaking over rocks or other partially submerged
organic debris and producing surface agitation.
Riparian area. The area between a body of water
and adjacent upland areas that is identified by
distinctive soil and vegetative characteristics.
Riparian buffer. Trees and shrubs growing
parallel to a stream that reduce the intrusion into
the top bank area by humans, animals, and
machinery. This vegetation also retards surface
runoff down the bank slope and provides a root
system which binds soil particles together.
Riparian vegetation. Vegetation growing along
the banks

of streams and rivers or other bodies of water
tolerant to or more dependent on water than plants
further upslope.

Riparian zone. The vegetated zone adjacent to a
stream or any other water body (from the Latin
work ripa, pertaining to the bank of a river, pond
or lake).

Rip-rap. A layer, facing, or protective mound of
stones placed to prevent erosion, scour, or
sloughing of a structure or embankment. Also
refers to the stone used.

Roughness element. Any obstacles in a channel
that deflect flow and change its velocity.

Run. The straight fast-moving section of a stream
between riffles.

Salmonids. Fish of the family Salmonidae,
including salmon, trout, char, whitefish, ciscoe,
and grayling.

Sand. Mineral particles ranging from 0.0625 to 2
mm (0.0025 to 0.08 inch) diameter; 0.03 inch is
the normal lower limit at which the unaided human
eye can distinguish an individual particle.

Scour. Concentrated erosive action of flowing
water in streams that removes material from the
beds and banks.

Sediment discharge. Mass of sediment passing a
stream cross-section at a defined unit of time.
Sediment load. The sediment transported through
a channel by streamflow.

Sediment. Soil particles that have been transported
and/or deposited by wind or water action.

Shear strength. The internal resistance of a body
to shear stress. Typically includes frictional and
cohesive components. Expresses the ability of soil
to resist sliding.

Shear stress. The force per unit area tending to
deform a material in the direction of flow.

Sheet erosion. The removal by surface runoff of a
fairly uniform layer of soil from a bank slope.
Silt. Slightly cohesive to noncohesive soil
composed of particles that are finer than sand but
coarser than clay, commonly in the range of 0.004
to 0.0625 mm. Silt will crumble when rolled into a
ball.

Sinuosity. A measure of the amount of a river’s
meandering; the ration of the river length to the
valley length. A straight channel has a sinuosity of
1.0; a fully meandering river has a sinuosity of 2.0
or greater.

Slope. Vertical rise divided by horizontal run.
Sloughing (or sloughing off). Movement of a
mass of soil down a bank into the channel (also
called slumping). Sloughing is similar to a
landslide.

Slumping. The collapse of slopes by undercutting.
Specifications. A detailed description of
particulars, such as size of stone, quantity and
quality of materials, contractor performance,
terms, quality control, and equipment.

Stream. A body of running water moving over the
Earth’s surface in a channel or bed (also river).
Streambank. The portion of the channel cross
section that restricts lateral movement of water at
normal water levels

Streambank erosion. Removal of soil particles
from a bank slope primarily due to water action.
Climatic conditions, debris, chemical reactions,
and changes in land and stream use may also lead
to bank erosion.

Streambank failure. Collapse or slippage of a
large mass of bank material into the channel.
Streambed. The substrate plane bounded by the
stream banks over which water moves. Also called
stream bottom. It is the area kept mostly or
completely bare of vegetation by the wash of
waters in the stream.

Streamflow. The movement of water through a
stream channel.



Structural. Reducing flood hazards through
physical means, such as dams, dikes, levees, or
channelization of rivers or streams.

Structure. (a) Any object in the channel that
affects water and sediment movement. (b) The
diversity of physical habitat within a channel.
Substrate. The mineral or organic material that
forms the bed of the stream.

Surface runoff. That portion of precipitation that
moves over the ground toward a lower elevation
and does not infiltrate the soil.

Thalweg. A line following the deepest part of the
bed or channel of a stream.

Toe. The break in slope at the foot of a bank where
the bank meets the bed.

Top of bank. The break in slope between the
streambank and the surrounding upland terrain.
Transect. (a) A predetermined line along which
vegetation occurrence or other characteristics such
as canopy density are counted for monitoring
purposes. (b) A channel cross-section.

Turbidity. Relative water quality conditions;
measure of light passing through water affected by
suspended material.

Upper bank. That portion of the streambank above
the elevation of the average water level of the
stream.

Vegetated geogrid. Soil wrapped with a geotextile
fabric and with live woody plant cuttings placed in
between each soil/geotextile wrap.

Velocity (of water in a stream). The distance that
water can travel in a given direction during an
interval of time.

Waters of the United States. Includes all dry land
and water-covered areas below the ordinary high
water marks on navigable and non-navigable
streams.

Watershed. An area of land that drains into a
particular river or body of water. Usually divided
by topography.

Wattling. See fascines.

Wetlands.terrestrial and aquatic systems where the
water table is usually at or near the surface or the
land is covered by shallow water. Wetlands have
one or more of the following three attributes: (a)
At least periodically, the land supports
predominantly hydrophytes; (b) The substrate is
predominantly undrained hydric soil; and, (c) the
substrate is nonsoils and is saturated with water or
covered by shallow water at some time during the
growing season of each year.

Woody debris. Coarse wood material such as
twigs, branches, logs, trees, and roots that fall into
streams.





