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San Luis Obispo Creek Watershed 
Stream Management and Maintenance Program 

PROGRAM EXECUTIVE SUMMARY 
  
Program Purpose:  This Stream Management and Maintenance Program (SMMP) provides long-term 
guidance and outlines maintenance procedures that will be used by the City of San Luis Obispo (City) and 
SLO County Flood Control and Water Conservation District Zone 9 (Zone 9) to effectively implement routine 
stream maintenance projects in a timely, cost-effective and environmentally-sensitive manner.  The Program 
provides process, policy, and field procedures that will be adopted by City/Zone 9.  It will be submitted to 
appropriate regulatory agencies for their use in environmental evaluation and in preparing long-term permits 
for routine stream maintenance activities in this watershed.  The Program will also be beneficial to private 
property owners along the creeks in this watershed with management needs such as bank repair and protection. 
The permit process for private routine projects, such as bank repair and protection will be more efficient, 
provided the private parties and their consulting engineers and environmental planners follow the design and 
implementation procedures and Best Management Practices contained in this document, and the related SLO 
Creek Watershed and Waterway Drainage Design Manual (DDM).  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 exempt and 
that do not currently require U.S. Army Corps of Engineers (Corps) permits can proceed as before, and need 
not be included in the AWP. Large projects that require Individual Corps permits will continue to require such 
permit review.  
 
Program Area: The Program covers SLO Creek and all of its tributaries on a watershed basis, including 
routine stream maintenance activities (such as sediment removal, vegetation management, and bank 
protection). 
 
Environmental Issues:  The Program addresses cultural, biological and other resources, including wetlands, 
riparian and aquatic habitat.  Many streamside habitats support sensitive wildlife and aquatic species that have 
the potential to be affected by management and maintenance activities.  Activities such as vegetation removal 
or earthwork may also affect the geomorphic (bank stability) and hydrologic (water movement and flooding) 
function of the creek system. The Program recommends a planning and design approach, and use of Best 
Management Practices (BMPs) to minimize and mitigate environmental, geomorphic and hydrologic impacts. 
 
Participants:  The City of San Luis Obispo and San Luis Obispo County Flood Control and Water 
Conservation District, Zone 9, community stakeholders, and regulatory agencies. Primary resource 
management and regulatory agencies, including local non-profit groups are: 
 
�� U.S. Army Corps of Engineers  (Corps)-Ventura field office 
�� Central Coast Regional Water Quality Control Board (RWQCB) - San Luis Obispo 
�� California Dept. of Fish and Game (CDFG) 
�� U.S. Environmental Protection Agency (USEPA)- San Francisco 
�� Federal Emergency Management Agency (FEMA)  
�� National Marine Fisheries Service (NMFS) 
�� U.S. Fish and Wildlife Service (USFWS)- Long Beach 
�� Land Conservancy of San Luis Obispo County 
�� California Conservation Corps (CCC) 
�� Central Coast Salmon Enhancement 
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Other public entities in the watershed that may find a benefit to formally participating in the Management and 
Maintenance Program include Caltrans and California State Polytechnic University at San Luis Obispo (Cal 
Poly).  Cal Poly and Caltrans are currently represented on the Zone 9 Advisory Committee. 
 
Environmental Review:  This proposed Program is subject to review under both the California Environmental 
Quality Act (CEQA) and the National Environmental Policy Act (NEPA), and a programmatic EIS/R will be 
prepared.  The Program, EIS/R, and related documents will be presented to SLO City Council and the SLO 
County Board of Supervisors representing the Zone 9 Board of Directors for certification. The Corps will be 
the lead agency for federal review under NEPA. 
 
The current schedule anticipates public review in February 2003 through May 2003; with regulatory clearances 
obtained after June 2003.  This would permit ongoing implementation of routine maintenance after finalization 
of the EIS/R and receipt of 10-year permits and agreements.  The first Annual Work Plan outlining 
maintenance for summer 2003 would be prepared by July 2003.  It is anticipated that City/Zone 9 work will 
focus on willow management in the mid-Higuera area (Reach 8) between the Marsh Street Bridge and 
Madonna Road, and management of in-channel bars and willows in Reach 7, near the City’s wastewater 
reclamation facility. Routine maintenance by City and County crews could be initiated in late summer/early fall 
2003. 
 
Program Approach: The Program uses a tiered approach to planning, project review, and implementation.  A 
simple notification procedure will be used for most routine projects.  Use of approved BMPs, self-monitoring 
and verification of work in as-built plans are also central to the program approach. 
 
Category 1, CEQA Exempt and Low Impact projects do not require a Corps of Engineers permit.  This 
includes projects such as: culvert cleaning, willow thinning, and maintaining or repairing existing bank 
protection structures using similar materials. CDFG biologists will be routinely consulted on projects that 
involve vegetation management and removal of large woody debris.  
 
Category 2, Minor Impact projects may require a Corps Nationwide Section 404 permit. For these projects, 
an Annual Work Plan will be prepared, based on an annual maintenance and management needs inventory 
and assessment. The inventory data may be entered into a maintenance layer of the San Luis Obispo Phase II 
Project Geographic Information System as this system continues to be developed.  The AWP will incorporate 
procedures, policies and BMPs outlined in this Program. The AWP will be reviewed by the City/County 
environmental officer for compliance with mitigation included in the Programmatic EIS/R. The compliance 
officer may recommend additional technical studies, environmental review, a change in practices, or additional 
mitigation.  A public meeting will be held by Zone 9, and after approval at the local level, the AWP will be 
submitted to regulatory agencies for review.  Additional requirements, including individual permit review and 
extra compensatory mitigation may be imposed by the regulatory agencies for those elements of the AWP 
judged to be outside of the approved Program. 
 
Category 3 includes major projects with potentially significant impacts; such as bridge replacement and flood 
control channel modifications (requiring Individual Corps permits) are not included in this Program. 
 
Mitigation Concept: This Program provides an approach to vegetation management that involves the phased, 
gradual conversion of exotic vegetation and select areas of dense shrubby willows, with high flow resistance, to 
a plant community composed of larger, single trunk native trees that shade the channel and have lower 
frictional resistance to flow. Such a long-term program will require the training and commitment of a team of 
experienced creek maintenance workers. The City and Zone 9 have used CCC crews in the past, and will 
continue this relationship, as well as providing and experienced project manager and biologist to the program.  
In addition, the City and Zone 9 will experiment with other methods for creek vegetation management, 
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including the selective use of tethered goats for browsing and removal of undesirable understory exotics like 
periwinkle and German Ivy. 
 
The Program also recognizes the special biological values of willow shrub communities, and requires that 
willow management for flood hazard reduction purposes be justified. Not all willow communities along the 
creeks will be managed for flood reduction, and CDFG, USFWS and NMFS biologists will be invited to 
comment on all vegetation and instream management projects. Normally, the need for extensive vegetation and 
sediment management will be dictated by hydraulic analysis of the stream conveyance system and analysis of 
the biological value of the vegetation, with work prioritized in areas of most need (least flood flow capacity to 
achieve designated flood conveyance in urban flood prone areas as provided in the Drainage Design Manual).  
This may be difficult to achieve in many reaches.  Final flood management conveyance capacity targets (design 
flows) are being developed as part of the SLO Creek Waterway Management Plan (Volume I).   
 
Work will alternate from bank side to bank side in management units and be staged over a period of years to 
reduce short-term biological impacts. Restoration and biological enhancement of work areas will be included in 
each project element of the AWP.  This includes riparian restoration and enhancement of aquatic habitat by 
creating new scour pools and hiding habitat, using structures such as rock boulder clusters, root wads, and 
lunker structures. These structures will be designed in accordance with the guidelines in the California 
Salmonid Stream Habitat Restoration Manual (Flosi, et al, 1998), Programmatic permit conditions and 
adopted design guidelines. For bank repair and protection projects, the Program emphasizes that biotechnical 
approaches will be used where possible, based on completion of hydraulic, geotechnical, and geomorphic 
analysis. 
 
Using the above approach, nearly all work will include components to mitigate project impacts. For additional 
mitigation, City/Zone 9 proposes to work with the Land Conservancy of San Luis Obispo County and/or other 
non-profit agencies to identify additional restoration/mitigation opportunities. City/Zone 9 will budget money 
each year for watershed and stream restoration programs. The amount of money contributed annually will be 
based on the external off-site mitigation needs of the program. In addition, the City/Zone9 should cooperate 
with the Land Conservancy and other non-profits in obtaining grant funding for watershed and stream corridor 
restoration and enhancement. 
 
Most of the public lands along SLO Creek will be restored as part of ongoing City/Zone 9 and/or Land 
Conservancy, or other nonprofit programs.  On private lands, partnership with the non-profit agencies provides 
the best opportunity to conduct enhancement/restoration activities.  It is envisioned that most of the 
enhancement work will focus on private lands in Reaches 3 to 6, the unincorporated portion below Los Osos 
Valley Road to See Canyon, and in Reach 14, above Cuesta Park. The lower reaches have bank erosion 
problems associated with natural adjustment to historic straightening, and a predominance of low diversity 
shrubby willows. The upper reaches have bank erosion problems from channel incision that are undermining 
old streamside stands of native sycamores, causing toppling into the creek. In this area, protection of valuable 
shaded pools associated with undercut banks is the key management issue, along with provision of instream 
habitat structures to provide additional pool habitat and cover. 
 
References: In addition to the Best Management Practices contained in this document, stream management 
and stream maintenance procedures will rely on the Bay Area Stormwater Management Agency’s 2000 
publication entitled, Channel Maintenance Best Management Practices, and a California Department of Fish 
and Game publication by Flossie, et al., February, 1998, California Salmonid Stream Habitat Restoration 
Manual. 
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Section 1 

INTRODUCTION  
 
1.1  BACKGROUND 
 
This Stream Management and Maintenance Program (SMMP, or Program) describes the methods and 
procedures for how streams in the San Luis Obispo Creek (SLO Creek) watershed will be managed to reduce 
flood hazards, control bank erosion, as well as preserve, restore and enhance environmental values of the 
stream corridor.  It is a cooperative effort of the City of San Luis Obispo and San Luis Obispo County Zone 9's 
(City/Zone 9), and provides design and implementation procedures, and guidelines for the integrated 
management and maintenance of the natural stream corridors, which also serve as flood control channels 
within the watershed.  Stream management and maintenance is required to meet City/Zone 9's mandates to 
reduce flood hazards and protect public infrastructure.  The Program: 
 
�� Identifies resource protection and maintenance issues,  
�� Defines routine stream maintenance problems and practices,  
�� Describes the situations where stream maintenance is required, and 
�� Provides a protocol for implementation of routine stream management projects.  
 
Routine stream management activities include sediment removal, vegetation management, hydraulic structure 
(culverts, storm drain outfalls, and bank revetments) maintenance, bank repair and protection, weed control, 
maintenance of revegetation sites, fence repair, trash removal, and removal of downed trees or other blockages.  
 
This Program has been developed to guide the long-term implementation of City/Zone 9’s routine stream 
maintenance work.  Site-specific maintenance work will be identified each spring following a stream inventory 
reconnaissance to be conducted by City and County staff. Information provided by stakeholders and streamside 
property owners regarding stream management needs will be an important tool to develop a target list of 
management and maintenance sites. It is the goal of this Program (along with the supporting EIS/R, and 
long-term permits) to provide the guidance and regulatory compliance documentation necessary for routine 
maintenance of streams and waterways without having to perform separate CEQA/NEPA review or obtain 
permits for each individual routine stream maintenance project. The Program also enables a watershed-wide 
approach to environmental protection. SLO/Zone 9 is committed to implement individual maintenance projects 
in an environmentally sensitive manner, and from a watershed-wide perspective, to eliminate or minimize 
cumulative impacts. 
 
Emergency repairs and large-scale capital improvement projects (e.g. flood management channel 
improvements) are not within the scope of this Program.  The Program is not designed to establish a legal 
standard of care.  It is not intended that any standard of conduct or duty toward public safety shall be created 
by application of this program.  Such a duty remains the obligation of the individual project design engineer 
and appropriate public agency officials. 
 
1.2 STUDY AREA 
 
Zone 9 of the County Flood Control and Water Conservation District was formed after the 1972-73 floods 
(under State of California enabling legislation) to help control and minimize impacts of frequent flooding in the 
SLO Creek watershed.  Within the city limits, the City of San Luis Obispo is responsible for creek maintenance 
on public lands, and where creek easements have been granted. The County has jurisdiction over all 
unincorporated areas, including Avila Beach, but there is a general lack of easements for creek maintenance. 
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The California Department of Transportation (Caltrans) has an easement over certain areas along SLO Creek, 
conveying the right (but not necessarily the duty or obligation) to perform creek maintenance. This is generally 
in areas near Highway 101 between South Higuera and Avila Bay Drive.  This Program covers SLO Creek and 
all its tributaries, including Stenner, East Fork, See Canyon, Prefumo, Garden, and Brizziolari Creeks.   
 
Figure 1 is a location map of the SLO Creek watershed.  Figure 2 shows the location of the sub-basins and the 
major creeks within the SLO Creek watershed.  The Program addresses both Phase I and Phase II study 
reaches.  (The Phase I area was evaluated in a 1997 study, and focused primarily on bank stabilization needs in 
the southern or lower 1/3 of the city, mainly below the Marsh Street Bridge. The Phase II study revisits this 
area, and includes the remainder of the major named streams in the watershed.) 
 
1.3 PURPOSE 
 
Many forms of vegetation management can adversely impact biological resources. In addition, channel 
modification, vegetation management, hydraulic structure maintenance and repair, and stream bank 
stabilization projects can also have significant impacts on channel hydraulics, water quality, and stream 
physical processes (geomorphology). Unless designed and maintained correctly, such projects can have 
unintended, unwanted effects, both upstream and downstream. Armoring a stream bank can, in some 
circumstances, translate energy and bank erosion problems up and downstream. Bank stabilization and other 
hydraulic structures that intrude into the floodway can also, in some cases, cause effects cross-bank through 
flow deflections, and upstream through backwater induced flooding effects, or sediment accumulation.  
 
Most of these management actions, although routine in nature, can potentially impact wetlands and associated 
streamside riparian habitat within the stream zone, and surface water quality. Because of these concerns, a 
comprehensive Management and Maintenance Program was requested by a number of State and Federal 
regulatory agencies and will form the basis for future project planning, decision making and permitting. A 
long-term programmatic permit agreement (in the form of a Corps Individual Permit) and a Memorandum of 
Understanding (MOU) with the regulatory agencies is sought that (provided the terms of this Management and 
Maintenance Program are acceptable and faithfully implemented) will reduce the permit submittal efforts by 
City/Zone 9, and reduce the time and effort by the regulatory agencies in reviewing routine annual maintenance 
plan updates.  Agencies involved include the U.S. Army Corps of Engineers (Corps), Central Coast Regional 
Water Quality Control Board (RWQCB), and California Department of Fish and Game (CDFG) (collectively 
Regulatory Agencies).  When endangered species or their habitat may be present and are potentially affected by 
maintenance and management activities, consultation with the US Fish and Wildlife Service (USFWS) and 
National Marine Fisheries Service (NMFS) is also required.  This is the case for most streams within the SLO 
Creek watershed. 
 
The Program also provides guidance to private creek side property owners and other local and state 
government entities, (such as Cal Poly State University and Caltrans), and will increase the efficiency of the 
permitting process for them. 
 
1.4 MAINTENANCE AND MANAGEMENT ACTIVITIES  
 
Many reaches of SLO Creek and its tributaries have on-going problems, including areas of flooding, sediment 
accumulation and bank instability. These require active management.  Other reaches have degraded habitat, but 
provide opportunities for habitat enhancement and/or restoration.  
 
Maintenance activities primarily involve the repair, care and upkeep of a channel at a pre-existing or 
approved design condition, within a designated flow conveyance capacity.  Maintenance activities are geared to 
maintaining the channel’s design condition. 
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Management involves modification, alteration and change, where necessary, physical and biological site 
conditions in response to evolving goals, objectives and changing environmental conditions.  For the SLO 
Creek watershed, stream corridor management must consider water quality, aquatic habitat, flood management, 
and protection of buildings and infrastructure from channel erosion.  Management actions may consist of 
channel sediment removal, vegetation control and riparian enhancement, repair of bank protection structures, 
and construction of new bank protection and flood management improvements. 
 
Maintenance and management activities include: 
 

�� Flood Conveyance and Channel Constrictions.  This includes thinning of vegetative obstacles, 
sandbar management, and removal and retrofit of failing structures within the stream. 

 
�� Bank Erosion Repair.  This includes bank maintenance to prevent erosion, management of existing 

bank repair structures, and repair of stream banks that are eroding.  All bank protection devices have a 
practical design life and require periodic maintenance. Repair is needed when erosion:  

 
�� Threatens valuable bank top improvements, 

�� Jeopardizes public safety, 

�� Affects important roadways ,  

�� Significantly impacts water quality, or  

�� Impacts riparian and aquatic habitat. 
 
Bank repair of existing structures using similar materials and within the same footprint can be made as 
routine maintenance (no permit). Extension (additional foot print) and use of differing materials may 
require engineering, permitting and environmental review as described in Section 3.  

 
�� Bank Protection. Erosion prevention can reduce sedimentation and improve water quality. Protection 

includes: 
 

�� Vegetative and Biotechnical slope repair (soft structures such as brush mattresses, erosion 
blankets, wattles, pole cutting placement, vegetated geogrids, live crib walls, etc.).  This is the 
preferred approach. 

�� Installation of hard structures (rock rip-rap, concrete or rock walls, gabions) in limited 
cases with geotechnical instability, high velocity flows, threatened structures at top of bank, or 
flow conveyance constraints.  

�� Combinations of hard and soft structures (planted rip-rap and planted gabions). This 
(planted gabions) approach will also be very limited. 

 
Hard structures will be used sparingly.  City/Zone 9 (or other applicant) will provide the rationale for 
selection of hard structures in work plans submitted to the regulatory agencies prior to their authorized 
usage in the SLO Creek watershed. Bank stabilization design procedures are provided in a new, 
companion Hydrology/Hydraulic Design Manual. 

 
�� Vegetation and Large Woody Debris Management.  Vegetation management is performed to 

maintain the channel’s ability to function for flood conveyance.  This involves thinning and selective 
removal of dense willow thickets and other woody vegetation, and selectively cattails and/or tules that 
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occur near and on the bottom of the stream channel.  This task also includes removal of hazardous 
leaning trees and downed logs (large woody debris) to reduce the threat of collecting on bridges or 
culverts, or deflecting erosive stream flow against channel banks. Vegetation removal may be needed 
to comply with local fire code requirements, or to control invasive non-native vegetation. Management 
techniques include mowing, disking, hand clearing and/or herbicide applications.  

 
Woody debris management needs to be undertaken very cautiously, because this material can provide 
valuable in-stream and stream bank aquatic habitat.  This includes hiding and nesting sites for many 
wildlife species. The American Fisheries Society and CDFG Salmonid Stream Habitat Restoration 
Manual provides guidance for woody debris management. 

 
�� Sediment Management. Sediment is removed to restore the flood carrying capacity of existing stream 

channels, and habitat values.  Typically, sediment is removed when it: (1) reduces stream capacity, (2) 
prevents drainage facilities or structures such as culverts or bridges from functioning as intended, (3) 
impedes fish passage and access to fish ladders, such as at the Prefumo Creek ladder above Laguna 
Lake, or (4) occurs as sand or gravel bars that deflect flow against an eroding stream bank. Sediment 
removal involves the mechanical removal of material that has been deposited within a stream or 
sediment detention structure. This typically is accomplished using a large track excavator and 
scooping sediment into dump trucks.  Live stream flow must be diverted around the active work areas. 
 The “scoop and lift” method, where excavated material is loaded directly into trucks, or out of 
channel, and not moved in the channel (pushed by bulldozers into piles for loading), must be used for 
routine maintenance under this program. 

 
�� Maintenance of Hydraulic Structures.  Hydraulic structures consist of storm drain outfalls, culverts, 

grade control structures, and revetments, and have a design life that requires periodic maintenance and 
repair.  Within the expected 20-year life of this Program, some hydraulic structures will require 
maintenance or replacement. Some existing grade control structures will be removed.  Grade control 
structures over 0.3 meters (about one foot) above channel invert will normally not be constructed as 
part of the Program.  

 
�� In-stream Aquatic Habitat Enhancement Structures. The installation of certain kinds of in-stream 

habitat enhancement projects (rock weirs and channel boulders, root wads, fish ladders)  for fisheries 
improvement may be included in  the Annual Work Program.  

 
1.5 OTHER PROGRAM DOCUMENTS 

 
Because this Program has been designed to guide the implementation of routine stream maintenance 
projects and activities over the long-term, it addresses stream management at a general or programmatic 
level.  This document provides the framework, policies, implementation measures and Best Management 
Practices that characterize how stream management will be conducted in San Luis Obispo’s waterways. In 
addition to the Program described herein, several other related documents will be prepared, as discussed 
below. 

 
1.5.1  Program Environmental Impact Report/Environmental Impact Statement 

 
Consistent with the California Environmental Quality Act (CEQA), an Environmental Impact Report 
(EIR); and National Environmental Policy Act (NEPA), an Environmental Impact Statement (EIS) 
will be prepared and certified by the Corps and City/Zone 9 for this Program, as part of the overall 
Phase II SLO Creek Waterway Management Plan environmental review.  The City and County will be 
joint lead agencies for the EIR, and the Corps will be lead agency for EIS preparation. The combined 
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EIS/R will evaluate the potential environmental impacts of the Phase II Plan, and will outline 
recommended measures to mitigate impacts.  The Program EIS/R will look at a 10-year period, since 
this is the time over which projects and impacts can be reliably projected.  Prior to the 10-year 
anniversary (in the tenth year after the NEPA documents are adopted), the Program will be reviewed 
and updated, and the EIS/R will be revisited. Additional environmental review could be required at 
any time within this 10-year horizon if significant impacts not previously evaluated are identified. 

 
1.5.2 Habitat Conservation Plan - Functional Equivalent Document 

 
Portions of the SLO Creek corridor contain populations of, and/or potential habitat to support, at least 
five species of concern. 

 
�� Southwestern Pond Turtle (Federal C1, State SSC) 

�� Two Striped Garter Snake  (Federal C2, State SSC) 

�� California Red Legged Frog (Federal T, State SSC) 

�� California Tiger Salamander (Federal C2, State SSC) 

�� Southern Steelhead (Federal T, State SSC) 
 

These endangered species (listed, proposed, and candidate) may occur in City/Zone 9's jurisdiction 
and could be affected by routine stream maintenance activities, causing incidental harm (or "take") of 
a listed species. A permit is required from the USFWS and the NMFS for incidental take of listed 
species.   

 
A Habitat Conservation Plan (HCP), authorized under Section 10 of the Endangered Species Act, is 
completed to obtain the take permit. The HCP must include: 
 
�� An assessment of impacts likely to result from the proposed taking of one or more federally listed 

species; 

�� Measures the permit applicant will undertake to monitor, minimize, and mitigate for such impacts; 
the funding that will be made available to implement such measures, and the procedures to deal 
with unforeseen or extraordinary circumstances; 

�� Alternative actions to the taking that the applicant analyzed, and the reasons why the applicant did 
not adopt such alternatives; 

�� Additional measures that the Service may require as necessary or appropriate. 
 
An HCP was not specifically identified as part of the required work during the negotiated development 
of the Phase II Work Scope with the regulatory agencies, although it was described as being a possible 
future requirement.  This Program and related documents, including the programmatic EIS/R (and its 
Mitigation and Monitoring component) is proposed to be considered the functional equivalent of a 
HCP. These documents will outline and examine City/Zone 9 management activities and identify 
measures to minimize or avoid impacts on federally protected species.  In those instances where 
impacts are unavoidable, compensatory mitigation efforts will be included.  The conservation 
measures normally established through the HCP development process have been incorporated into this 
Program and will be restated in the Waterway Management Plan EIS/R (EIS/R). 
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This Program may allow City/Zone 9 to receive a federal permit to unintentionally harm listed species 
in the course of completing routine maintenance projects.  By incorporating BMPs into a permit 
application, landowners agree to pursue specific management protocols for endangered and threatened 
species. 

 
1.5.3 Long-Term Permits 
 
Four approvals and/or regulatory permits (with Conditions of Approval) are needed: 

 
�� Individual Programmatic Permit, under the jurisdiction of the Corps, including Waters of the 

United States and special aquatic sites (wetlands) pursuant to Section 404 of the Clean Water Act, 
and Section 10 of the Rivers and Harbors Act. This would grant general authorization and set 
conditions for all routine stream maintenance activities subject to jurisdiction of the Corps.   

 
�� ESA Incidental Take Permit requirements under the Federal Endangered Species Act, as issued 

by the USFWS and NMFS. The Corps will initiate formal consultation with the USFWS and 
NMFS as part of their review and approval of the SMMP.  Biological Opinions (BO) may be 
provided by the agencies as part of the review process. In addition, the Annual Maintenance 
planning process (Section 4) provides for an annual review and consultation with USFWS and 
NMFS. 

 
�� Waste Discharge Requirements (WDR) permits under Section 401 of the Clean Water Act, 

administered by the Central Coast RWQCB.   
 
�� Memorandum of Understanding (MOU) with CDFG for stream maintenance activities under 

Section 1601 of the State Fish and Game Code.  
 

The permits and approvals from these agencies for routine stream maintenance are expected to be 
valid for a period of 20-years, with the intent to apply for extension and renewal of these permits prior 
to expiration. 

 
In addition to these programmatic requirements for adoption and implementation of the Program, 
City/Zone 9 will utilize supporting documents to guide stream maintenance activities, including the 
Annual Work Plan and other programs discussed in Section 1.6, and permit Conditions of Approval 
issues by the regulatory agencies.  Typical Conditions of Approval are presented in Appendix E. 

 
1.6 OTHER STREAM MANAGEMENT PROGRAMS 
 
Several agencies within California have prepared or are in the process of preparing long-term management 
plans. The Draft Santa Clara Valley Water District Stream Management and Maintenance Plan provided a 
basis for the approach towards a long-term programmatic permit process.  The concept of an annual work plan 
is used by the Santa Barbara County Flood Control and Water Conservation District in their Long-term 
Programmatic Permit with the Corps and CDFG. Stream Corridor Management Plans prepared by Questa for 
the Cities of Petaluma, Novato, and Concord also provide a basis for the Program. Other references are 
included in Section 7.  
 
Channel maintenance Best Management Practices have been developed by the Bay Area Stormwater 
Management Association. (BASMA, 2001). The BASMA BMPs are incorporated by reference in this 
document and will be used by City/Zone 9 in planning, designing and implementing stream maintenance and 
management projects, along with Appendix A, “Working In The Creek.” 
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This Program is Volume II of the three-volume Waterway Management Plan for the San Luis Obispo Creek 
Watershed, prepared by City/Zone 9. The earlier Phase I program (Questa Engineering Corp, 1997) mainly 
covered reaches of SLO Creek in the southern half of the City, and focused on bank erosion problems and their 
repair. Within the watershed, other planning projects include: 
 
�� Waterway Management Plan, including project EIS/R and Mitigation and Monitoring Plan 

�� Hydrologic/geomorphic and biologic inventories of SLO Creek and major tributaries. This GIS 
information is available on Cal Poly’s web server.  These are Appendices A&B of Volume I, Waterway 
Management Plan. 

�� Hydrologic/Hydraulic Analysis Report, including GIS-based computer models.  This is Appendix C of 
Volume I, Waterway Management Plan. 

�� Drainage Design Manual (outlining hydrologic/hydraulic analysis procedures and descriptions of 
drainage improvements, including bank stabilization design chapter). This is Volume III of the Waterway 
Management Plan  
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Section 2 

MITIGATION & RESOURCE PROTECTION   
 
2.1 PURPOSE 
 
All routine stream maintenance activities within the SLO Creek watershed shall comply with the goals, 
principles and policies outlined in this section. 
 
2.2 GOALS 
 
A creek management program ideally recognizes the natural processes that occur within a steam channel, such 
as erosion and sediment deposition, so that damage is minimized and the stream is self-maintaining. However, 
the streams in the SLO Creek watershed have been significantly affected by prior disturbance and many of the 
creeks within the City are constrained by existing urban development, making such natural geomorphic 
solutions largely infeasible, especially in urban areas.  Program goals include: 
 

�� Insure that SLO Creek and its tributaries continue to provide a healthy and safe 
environment for residents and visitors. 

 
�� Protect, enhance, and restore the stream ecosystem. 
 
�� Minimize the potential for flood damage. 
 
�� Incorporate resource protection and mitigation measures into stream maintenance activities. 
 
�� Balance watershed natural resource benefits with public health and safety concerns. 

 
2.3 PRINCIPLES 

 
1. Incorporate Best Management Practices (BMPs) into all projects for routine sediment removal, 

vegetation management, repair of hydraulic structures, and bank protection for streams within 
City/Zone 9 jurisdiction.  BMPs are contained in Appendix A. 

 
2. Minimize impacts to wetlands and biological resources, through the use of native woody vegetation 

(vegetative stabilization) combined with biotechnical stabilization. 
 
3. Limit use of structural stabilization to high-energy environments, such as toe of bank, meander 

bends, or significantly down cutting streams or in soft, unstable bank materials. Structural stabilization 
may also be selectively used where valuable bank top improvements (such as buildings, not 
necessarily open space, landscaping or parking areas) are threatened, and there is little or no room at 
top of bank for laying the slope back.  

 
4. Utilize hydraulic and geomorphic analysis to identify maintenance needs, and design repair and 

bank protection projects. 
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2.4 POLICIES 
 
Eight policies have been developed to guide stream maintenance activities. These include: 
 

�� Policy SM - Stream Management 

�� Policy WM - Watershed Management 

�� Policy ES - Environmentally Sensitive Species 

�� Policy FP - Fisheries Protection and Aquatic Habitat Enhancement 

�� Policy RH - Riparian Habitat Protection and Enhancement 

�� Policy WP - Wetlands Protection 

�� Policy DE - Work Site Dewatering and Erosion Control 

�� Policy HM - Herbicide and Hazardous Substance Use and Management 
 
2.5 STREAM MANAGEMENT (SM) 
 
SM-1: An Annual Work Plan (AWP) will be prepared for routine maintenance projects to ensure that 
environmental assessment, and sensitive species protocols are incorporated into each project. Activities shall be 
completed in a manner that demonstrates an appropriate effort to avoid and minimize environmental impacts.  
The AWP will be used for Category 2 projects only. 
 
SM-2: Hydraulic and geomorphic analysis will be completed as part of the AWP or individual project 
designs to identify sediment removal; vegetation management and hydraulic maintenance needs; and select 
appropriate technologies.  The Zone 9 HEC-RAS hydraulic computer model will be used to conduct the 
hydraulic analysis. This information will be incorporated into the AWP. 
 
SM-3: Stockpiling, transport and disposal or placement of sediments removed from stream maintenance 
projects shall avoid impacts to the stream channel and surrounding habitats. 
 

Actions-Standards 
 

A. Sediments and gravels removed from streams will be reused where appropriate and feasible, 
considering environmental, regulatory, and fiscal impacts. 

 
B. Wet sediments will be stockpiled outside the riparian corridor to dry before being transported and 

disposed of in accordance with applicable regulations. Saturated sediments set aside for drying 
will be inspected for sensitive species before being moved again.  

 
C. When sediment or rock structures are placed to improve spawning, such as in scoured areas, or 

where instream structures have been removed or placed to facilitate pool formation, gravels must 
be clean and of the appropriate size, and structures designed appropriately to support spawning. 
This will only be done after consultation with USFWS and NMFS. 

 
D. All temporary fills (such as cofferdams and sandbag diversion structures) will be removed in their 

entirety, and the affected areas will be returned to their pre-existing conditions. 
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SM-4: Short-term noise and air quality impacts associated with stream maintenance activities shall be 
minimized. 
 

Actions-Standards 
 

A. Stream maintenance projects shall comply with City Noise Control Regulations (Ch. 9.12 of the 
Municipal Code), and applicable County regulations. 

 
B. County Air Pollution Control District (APCD) BMPs will be used to avoid and minimize air quality 

impacts associated with stream maintenance projects. 
 
SM-5: Cultural resources at work sites shall be protected, and projects will be undertaken in such a way to 
reduce the potential for adversely impacting previously undiscovered cultural resources. 
 

Actions-Standards 
 
A. The State Architect’s Office will be contacted to determine if there is the potential for occurrence of 

a state or nationally recognized historic site. The Regional Archaeological Center at Cal Poly and 
other sources such as the County Historical Society and Museum will be contacted and a Phase I 
Survey conducted by a qualified professional to determine the possibility of significant cultural 
resources. A Phase II Survey will be conducted, depending on the findings. 

 
B. If any archaeological or historic materials or objects are unearthed, all work in the immediate area 

must cease until a qualified archaeologist has evaluated the finds and developed recommended 
actions.  City/Zone 9 shall comply with all agreed upon mitigation measures.  

 
C. Stream maintenance projects that require the removal or reconfiguration of stream bank materials 

shall comply with the City of San Luis Obispo’s Archaeological Resource Preservation Guidelines 
(October, 1995). 

 
D. In the event that human remains are encountered, there shall be no further excavation or disturbance 

of the site or nearby area suspected to overlie adjacent human remains.  The SLO County Coroner 
will be contacted and appropriate measures implemented.  These actions would be consistent with 
the State Health and Safety Code Section 7050.5, which prohibit disinterring, disturbing, or 
removing human remains from any location other than a dedicated cemetery. 

 
2.6 WATERSHED MANAGEMENT (WM) 
 
WM-1: A watershed approach to management activities will be employed. Future projects will be designed 
based on evaluation of the stream corridor, watershed, and urban landscape as a complex of working 
ecosystems that each influence management tasks. A watershed approach looks at the entire watershed and all 
of its resources holistically, and not just as a local problem to be addressed with temporary or local solutions. 
 
WM-2: Sediment load reduction through watershed management will be coordinated with the Phase II 
Stormwater NPDES (National Pollutant Discharge Elimination System) and TMDL (Total Maximum Daily 
Load) planning efforts currently under way. 
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Actions-Standards 
 

A. Restoration projects such as stream corridor fencing and vegetated buffer strips will be 
implemented to reduce upland erosion, increase nutrient uptake within buffer strips and reduce 
sediment delivery through the riparian zone. 

 
B. Upland erosion control should include stabilization of dirt access roads throughout the watershed. 

 
WM-3: Partnerships with agencies such as Caltrans, Cal Poly, Land Conservancy, San Luis Obispo 
Resource Conservation District and the local CCC to implement watershed management programs will be 
encouraged. Activities to support restoration and watershed management efforts include:  
 

�� Grant participation,  

�� Cost-sharing,  

�� Technical training, 

�� Labor and technical resources, 

�� Provision of support services, and 

�� Work training programs (CCC).  
 
2.7 ENVIRONMENTALLY SENSITIVE SPECIES (ES) PROTECTION  
 
ES-1: Impacts will be avoided to sensitive species through project-specific resource protection measures. 
 

Actions-Standards 
 

A. The USFWS, NMFS and CDFG will be notified of all potential projects that might occur in 
sensitive species habitat. Notification will occur as part of preparation and submittal of the AWP, 
and then again two weeks prior to the initiation of any sensitive project, as determined by the 
City/County project manager.  

 
B. Resource protection measures will be included in individual project plans for stream maintenance 

projects including:  
 

�� Project timing and implementation practices 

�� Special design features 

�� Species-specific protocols 

�� BMPs. 
 
C. During breeding, nesting or migration periods, or other sensitive seasons, avoid maintenance 

activities within an area of known or likely to occur listed species or species of concern. 
 

D. Instream work will be limited to June 1 to November 1.  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. 
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E. Work may occur during these seasons (exclusive of fisheries), if pre-construction surveys 

conducted according to species protocols do not find sensitive animal species. 
 

F. Work may occur near listed plants only if a fenced buffer of adequate dimensions (as determined 
by a qualified biologist) around the individual plant can be maintained within which no activities 
(even indirect) may occur. 

 
G. Listed species, such as California red-legged frog (CRLF), need emergent vegetation and willows 

for various stages of their life cycles.  Maintenance projects will leave some shrubs and emergent 
vegetation for habitat diversity, as determined by the City or County project biologist, and in 
consultation with CDFG.   

 
H. High quality aquatic habitat (deep pools with overhanging and/or emergent vegetation) is 

especially valuable and special care will be taken to preserve and protect these areas. 
 
ES-2: All work in Navigable Waters of the U.S. will be avoided to the maximum extent practicable, 
including structures and  discharges of dredged fill material into breeding areas for migratory waterfowl.  
 
ES-3: Potential habitat will be surveyed by a biologist to ensure that listed species and species of concern are 
not present on-site. 
 

Actions-Standards: 
 

A. If sensitive species are found, all work must comply with adopted BMPs and permit conditions for 
that species. 

 
2.8 FISHERIES PROTECTION AND AQUATIC HABITAT ENHANCEMENT (FP)  
 
FP-1: Aquatic resources shall be protected when completing stream maintenance projects. 
 

Actions-Standards 
 

A. Enhancement of aquatic habitat will be included in the design of all bank repair projects, such as 
creek shading, pools, lunker structures, etc. 

 
B. Undercut banks may remain in place for aquatic habitat, as long as they are stable and do not 

endanger public infrastructure or top of bank property improvements.  
 

C. Bank protection projects will preserve existing habitat, and incorporate artificial habitat such as 
lunker structures, root wads, and channel boulders whenever technically feasible. 

 
D. Hydraulic structures such as rock weirs or drop structures will be designed and constructed to 

insure that they will not impede migration of steelhead. 
 

E. All instream hydraulic structures must be designed and constructed such that pre-construction 
flows are maintained, and do not result in upstream/downstream erosion or sediment deposition. 
This may require completion of a geomorphic/hydraulic analysis. 

 
F. CDFG and NMFS biologists will be notified and consulted. 
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FP-2:  Potential impacts to steelhead will be avoided by timing stream maintenance projects in streams 
where there are, or could be, steelhead so that work is conducted outside of the migration and spawning season. 
Steelhead migration and spawning season is generally between December 15 and June 1 in the SLO Creek 
watershed. 
 
FP-3: A fish and native aquatic vertebrate relocation plan will be implemented when cofferdams, water 
bypass, and silt barriers are installed to ensure that fish and native aquatic vertebrates are not stranded.   
 
2.9 RIPARIAN HABITAT PROTECTION AND ENHANCEMENT (RH)  
 
RH-1: Potential impacts to riparian and shaded riverine aquatic habitat will be avoided.  Project-specific 
measures (such as protection of mature canopy trees, nesting trees and snags) will be incorporated into work 
projects to avoid and minimize impacts. 
 
RH-2: Biotechnical bank protection methods will be emphasized to restore riparian streambank vegetation 
and shaded aquatic habitat.  Projects where bank protection is performed will be evaluated to determine 
whether vegetated methods of bank protection are appropriate. 
 
RH-3: Temporary access routes to project sites will be replanted with native species appropriate for the site. 
 
RH-4:   Native woody vegetation will be left on banks to maintain shaded habitat, consistent with the design 
flows for each reach contained in the Waterway Management Plan and Drainage Design Manual. Non-native 
exotics may be removed and additional native woody plants interplanted to enhance habitat conditions. 
 

Actions-Standards 
 

A. Project designs will include provisions to selectively retain and anchor woody vegetation in place 
using the California Salmonid Stream Habitat Restoration Handbook. 

 
B. When woody material is removed, consideration will be given to reuse it in bank protection 

projects, such as root-wad construction. 
 

C. CDFG biologists will be consulted on all vegetation management projects. 
 
2.10 WETLANDS PROTECTION (WP) 
 
WP-1: Wetland habitat impacts in project areas will be avoided or minimized to the maximum extent 
feasible. Work will be limited to only that required to achieve a reasonable flow capacity of the stream, 
construct a biotechnical repair project, or restore the proper function of existing necessary hydraulic structures.  
 
WP-2: Wetlands impacts will generally be mitigated at a ratio of 2:1 (e.g. 2 acres replaced for every acre 
disturbed or filled), where possible.  
 

Actions-Standards 
 

A. Up to one-half of the mitigation area may consist of stream or riparian enhancement, to 
compensate for temporary disturbance or temporal impacts. 
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B. Biotechnical bank stabilization will be designed so that it does not preclude the establishment of 
wetland vegetation where site-specific conditions can support a wetland.  

 
2.11 WORK SITE DEWATERING AND EROSION CONTROL (DE) 
 
DE-1:  All temporary water diversions must maintain pre-construction flows of similar quality and 
quantity downstream of the project site. 
 

Actions-Standards 
 

A. A water diversion/water management plan will be prepared by City/County work crews and 
private contractors prior to any stream diversion. The plan will be submitted to the CEQA 
Compliance office (and regulatory agencies upon request) for review and approval.  The plan will 
detail the methods and materials that will be used in diverting, filtering, and returning flows to the 
creek.   

 
DE-2: Stream turbidity (water cloudiness) will be controlled when completing maintenance activities. 
Increased turbidity can result from maintenance activities, installation of cofferdams and water bypass 
structures, and/or reintroduction of bypassed flows to dewatered areas. 
 

Actions-Standards 
 

B. Where feasible, stream maintenance activities will be completed in dry conditions.   
 
C. If there is flowing water within the work area, the area will be isolated through the use of 

cofferdams, berms, or bypass systems. Items placed in the streambed to isolate water need to be 
placed by hand, and sandbags shall be pre-filled.  If pumps are used in water diversions, they must 
be screened with an appropriate mesh size (typically at least 0.25") to prevent the entrance of 
sensitive species. 

 
D. If necessary, water will be diverted around, and subsequently reintroduced to, the streambed in a 

non-disruptive manner and at appropriate distances upstream and downstream of the project area, 
respectively. 

 
E. Project design features will include: geotextile fabrics (splash apron), silt fences, straw bale 

barriers, filter fabrics, sand bag barriers, brush or rock filters, sediment basins, and sediment traps. 
 
DE-3:  All diversion piping shall be adequately sized for the expected flows (as determined by the Project 
Engineer), to prevent backwater conditions, dissolved oxygen and temperature changes.  A secondary low-flow 
channel constructed with sandbags and plastic visqueen sheeting or other methodology can also be used to 
isolate the work area. 
 
DE-4: When diversion structures and silt barriers are utilized, a relocation plan will be implemented if 
fisheries or native aquatic vertebrates are present. 
 
DE-5: The work site shall be restored and maintained in a vegetated condition after individual projects are 
implemented, to reduce erosion and sedimentation potential. 
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Actions-Standards 

 
A. Control of exotic species and the use of selective, least toxic herbicides (instead of disruptive 

mechanical control) can be effective in maintaining habitat quality. All herbicide use will be 
consistent with approved product specifications. 

 
B. Vegetation control along levees and maintenance roads will be limited to that necessary for 

inspection, to meet regulatory requirements, or to comply with fire codes. 
 

C. If maintenance work leaves slopes in a bare soil condition, slopes will be stabilized using seeding 
and erosion control blankets, then replanted with native vegetation. 

 
D. All exposed soil will be permanently stabilized using a combination of vegetative and structural 

measures as appropriate, at the earliest practical date. Temporary soil erosion and sediment control 
materials will be available at the job site by October 1, and will be in-place by October 15 of each 
year, unless an extension is granted by appropriate regulatory agencies. 

 
2.12 HERBICIDE AND HAZARDOUS SUBSTANCE USE AND MANAGEMENT (HM) 
 
HM-1: Herbicides will be used selectively, only where necessary to treat aggressive, invasive species.  
Application will be done to avoid negative environmental effects, consistent with environmental goals.   
 

Actions-Standards 
 

A. The emphasis will be on manual and integrated pest management (IPM) methods for weed 
control. 

 
B. Control methods will generally follow the recommendations of the California Exotic Plant Pest 

Council and the University of California IPM practices and procedures. 
 

C. All herbicide use will be consistent with approved product specifications. 
 

D. Only herbicides and surfactants registered for aquatic use will be applied within the banks of 
channels when water is present. 

 
E. Vegetation management on bank tops will be limited to selective broadleaf herbicides (least 

preferred), hand removal, and mowing.   
 
HM-2:  A licensed California Pest Control Advisor will supervise all herbicide applications. 
 
HM-3: No construction or maintenance activity may use or place unsuitable or toxic material (trash, 
debris, tires, car bodies, asphalt, etc) and material used for construction must be free from toxic pollutants. 
 
HM-4: Hazardous materials shall be properly handled and water quality shall be protected by all reasonable 
means when removing sediments from the streams. 
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Actions-Standards 
 

Handling and disposal of sediments will be in accordance with all applicable state and federal 
regulations, including those of the Central Coast RWQCB.  

 
HM-5: Training of field supervisor or foreman will include spill prevention and containment, hazardous 
material control, and clean-up of accidental spills.   
 

Actions-Standards 
 

A. Spill prevention and containment kits shall always be in close proximity when using hazardous 
materials (e.g., crew trucks and other logical locations). 

 
B. All field personnel will be advised of these locations and trained in their appropriate use. 

 
C. Daily tailgate safety briefings will be required of all City, County, and private contracting work 

crews.  The tailgate meetings will address hazardous materials mixing, use and disposal issues and 
will focus on water quality, fisheries, and sensitive species. 

 



 
Questa Engineering Corporation 20 98202\SLO Creek SMMP 03-13-03.doc 

Section 3 

STREAM MAINTENANCE ACTIVITIES  
 
3.1  BACKGROUND 
 
This Program provides a framework for the implementation of routine stream maintenance activities within the 
SLO Creek watershed. These include: sediment removal, vegetation and woody debris management, hydraulic 
structure maintenance and repair, and bank repair and protection.  This section describes the watershed 
management needs, maintenance activities and implementation schedule. Known and projected locations of 
persistent stream maintenance problems and long-term stream maintenance activities are summarized.  These 
are described in detail in Section 3 of the Volume I Waterway Management Plan for the San Luis Obispo 
Creek Watershed, entitled Problem Identification and Waterway Management Needs.  An overview of stream 
management and maintenance needs is provided in Figures 3a and 3b. 
 
Many of the streams in the watershed are predominantly seasonal, with significant flows occurring only during 
the winter and spring months. It is also common for some streams to not flow at all in drought years, and to 
maintain perennial flow during wet years. The native fish and aquatic organisms of the SLO Creek watershed 
have adapted their life histories to meet these environmental challenges. Significant disturbances to the 
physical conditions and habitat can have profound adverse impacts on them.  Because most of the streams in 
coastal California have been impacted by urban uses, many of the native fish and aquatic organisms are 
considered sensitive, threatened, or endangered species by state and federal resource agencies. 
 
Significant variations in rainfall can cause extensive, widespread channel erosion and sedimentation in wet 
years. In addition to degrading aquatic habitat, erosion and sedimentation can reduce the flow capacity of 
streams. Vegetative growth (from a channel conveyance perspective) occurs in moderate or drought years due 
to the lack of flushing flows.  With SLO County’s moderate climate, vegetation can flourish throughout the 
year. Obstructive vegetation includes young shrubby willows, introduced exotic woody plants and ground 
cover. The natural stream courses in many areas originally had a higher conveyance capacity in their upper 
bank, because the natural climax vegetation along the stream corridors consisted of mature sycamores, 
cottonwoods and tree willows.  These tall single-trunk species have lower flow retardance (Manning’s “n” 
value) than shrubby willows and exotics.  Nearly all of the streams in the watershed have significant 
conveyance capacity limitations, often less than 25-year flood flow capacity (with several reaches in the 10 
to15 year flow capacity range).  However, not all conveyance limitations are related to in-channel vegetation.  
Other problems include sediment accumulation and limited channel cross section. 
 
Fire in the watershed, such as the Highway 41 area in 1994, can also have a significant effect on erosion and 
sedimentation. The sediment load detracts from channel capacity and alters fluid dynamics. The effects can 
persist over many years as the sediment bedload slowly works its way through the fluvial system. Increased 
flood risks result from sedimentation and dense channel growth. In urban areas of limited channel capacities, 
management of shrubby lower bank vegetation and sediment management are critical. 
 
Some small headwater tributaries originate on upper alluvial fans, at the front of the foothills and mountain 
slopes that ring SLO valley. These fans were formed during debris and massive sediment flow events, and their 
natural stream courses may not be stable. There are significant maintenance challenges where urban 
development has occurred on these upper fans. Without maintenance, (culvert and storm drain clearing before 
and during major storm events), these channels may clog, overflow banks, and migrate from their present form 
and location.  
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3.2 MANAGEMENT PROBLEMS AND SOLUTIONS 
 
Management to remove sediment, selectively clear select vegetation and replant with natives can help stabilize 
and optimize channel conveyance capacity. Preservation of the existing stream corridors, including protecting 
and enhancing biological habitat along the stream is a cost-effective approach to flood hazard mitigation.  
Management refers to a pro-active program (often a physical improvement) to overcome a hydrologic or 
hydraulic problem. Management problems and maintenance activities described in this section include:  
 

�� Flood Prone Areas 
�� Channel Constrictions 
�� Bank Erosion 
�� Channel Bed Erosion 

�� Vegetation Management and Large 
Woody Debris 

�� Sediment Accumulation 
�� Hydraulic Structures

 
 

3.2.1 Flood Prone Areas 
 

3.2.1.1  Background 
 

The 1981 FEMA Flood Insurance Rate Map (FIRM) depicts a 300-400 meter (1,000-
1,300-feet) band of flooding (100-year average recurrence interval) extending along SLO 
Creek, with narrower widths along Stenner and Prefumo Creeks. The extent of flood prone 
areas has been confirmed by hydrologic/hydraulic studies completed as part of the SLO Phase 
II Waterway Management Plan. However, these studies found the depth and frequency of 
flooding to be somewhat greater than in the FEMA studies. The 1995 flood caused significant 
damage to private property within the City, and SLO Creek, but provided cleaning and 
enlargement of the waterway. If this same flood occurred today (2001) it would probably not 
produce the depth of flooding. Conveyance capacity has been increased at many locations by 
down cutting and widening the channel through erosion and removal of flow inhibiting 
vegetation. At other locations the capacity has been reduced by deposition (Marsh Street and 
Los Osos Valley Road bridges), and at point bars on the inside of channel meanders.  The 
most noticeable area of hardened bars occurs in Reach 8 downstream of the City’s 
Wastewater Treatment Plant below Prado Road. 

 
3.2.1.2  Problem Identification    

 
Each year channel management is delayed, flood risk is increased. Due to flow constrictions 
at bridges and other areas of limited channel conveyance, flooding can occur even during the 
10 or 20-year recurrence interval flood flows in some areas.  Bank denuding and erosion have 
added plant debris and sediment that is redeposited downstream.  Undermined trees have 
toppled into the channel in some areas, and vegetation can collect debris, reducing channel 
capacity and deflecting flows against banks. In many areas the sediment bars that were 
deposited during the 1995 and 1998 high flows have now become overgrown with dense 
willow thickets, and have become more or less hardened. These willow vegetated bars form 
significant channel obstructions, and can deflect flow against banks, causing bank erosion. 
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3.2.1.3 Management and Maintenance Activities   

 
Careful and sensitive management of channels and banks affords an opportunity to reduce the 
impact of future floods. Management actions include: 

 
�� Management of hardened bars. Willow growth should not be allowed to recolonize 

point bars for more than two consecutive years.  If the growth persists, there will be 
increased flow friction losses and sediment deposition. This will increase the depth of 
flooding, or cause lateral erosion, particularly at channel bends.  

 
�� Maintain perennial vegetation in the active part of the channel at a low level, while 

preserving important habitat. The most critical areas to preserve are shaded pools. The 
goal will be to maintain larger native plants, (erect, single trunk) generally at spacing of 
10-15 feet. For these trees, the limbs in the lower six feet will be removed or thinned. 
Exotic and hazardous trees will be removed over time and replaced with natives. 
Thinning and limbing activities will focus on the lower half of the active channel and 
channel bottom.  Planting will be concentrated on the upper bank, bank top, and around 
existing pools. 

 
�� Replant banks with desirable species (replacing undesirable exotic vegetation, plugging 

gaps in canopy cover, or planting areas denuded by the 1995 flood) to help stabilize the 
bank, direct deposition into toe protecting berms, and reduce sediment supply. 

 
3.2.2 Channel Constrictions 

 
3.2.2.1  Background 

 
Channel constrictions are bottlenecks or channel segments that lack adequate cross-sectional 
area for flood conveyance. Channel constrictions can occur from channel obstructions, such as 
bridges, from natural occurrences, such as downed trees or shrubby channel growth, or from 
man-made obstructions, such as rip-rap or concrete-wall sections. Areas of channel 
constrictions due to dense willow growth occur in the Mid-Higuera area, from the Marsh 
Street Bridge to downstream of Madonna Road, (Reaches 9 & 10). Constrictions from built 
revetment obstructions in the channel occur in the downtown and Mission Plaza area, and 
upstream to the Santa Rosa Bridge, as well as lower Stenner Creek (Reaches 11 & 12).  

 
3.2.2.2  Problem Identification 

 
The most common form of channel constriction is the haphazard placement of inappropriate 
channel protection structures (broken concrete, rock, etc.) on the channel banks that encroach 
into the stream. In areas with flooding problems, these structures may contribute to reduced 
hydraulic capacity of the channel. Although many of these private-party attempts at channel 
protection are old (prior to 1970) or were placed during a flooding emergency, permits for 
placement have been required by the City, State and Federal agencies since at least 1982. 
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3.2.2.3 Management and Maintenance Activities 

 
Proposed projects to address flood causing channel constrictions are presented in Section 6 of 
Volume I, Waterway Management Plan for the San Luis Obispo Creek Watershed.  In 
addition:  

 
�� Bank protection structures shall be designed and installed to be hydraulically 

efficient, without changing floodwater surface elevation or causing channel 
constriction.  

�� Retrofit obstructive revetments. Revetments that encroach into the channel and 
block or divert flow will be given priority for replacement or modification, by 
lowering or reorienting them.   

�� Provide routine vegetation management in constricted sections. See Section 
3.2.1.3. 

 
3.2.3 Bank Erosion 

 
3.2.3.1  Background 

 
Stream bank erosion is a natural process.  Erosion and bank failure are caused both by 
hydraulic forces and geotechnical instabilities, and can be accelerated by human intervention 
and land use changes, often at a watershed scale. SLO Creek bank conditions range from 
stable and well vegetated to near vertical eroding banks.  All reaches of SLO Creek and its 
tributaries have some bank erosion problems, but widespread, significant problems occur 
upstream of Prado Road in Reach 8. Bank failure and significant bank erosion occurs 
throughout the study area. Bank protection has generally been the responsibility of the 
individual creek-side landowner, except where channel modifications were implemented to 
protect public facilities, or the City has acquired easements. 

 
3.2.3.2  Problem Identification 

 
Accelerated bank erosion results from land uses that affect the stream corridor, including 
overgrazing, agriculture, top of bank construction, and road and utility construction.  The 
Phase II watershed reconnaissance found that channel bank erosion is one of the biggest 
contributors to sediment load in the system, more than upland erosion.  

 
Bank repair and protection is necessary when erosion  

 
�� Causes or could cause significant damage to a property or adjacent property,  

�� Is a public safety concern,  

�� Negatively impacts recreational use,  

�� Affects water quality, or  

�� Impacts riparian habitat.  
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Problems include toe erosion and bank undercutting, over-steepened vertical slopes too high 
for the natural soils to support due to channel bed incision, and natural downstream migration 
of meander bends. Bank protection has been used previously, including rock rip-rap or gabion 
baskets. This can reduce stream shading and displace more desirable riparian vegetation. 
Some previous bank repair areas are now failing, in many cases from channel bed erosion 
removing foundation support.  Banks are often high, ranging from three to seven meters.  

 
3.2.3.3  Management and Maintenance Activities 

 
Before new bank stabilization measures are applied to an eroding bank section, it is important 
to understand the cause of the problems, characteristics of the channel and bank, and the 
mechanisms of failure. Stabilization designs that are implemented without this analysis could 
transfer the problem to the other side of the channel, upstream or downstream, or result in 
added failure and/or costly maintenance.  This Program and Phase II hydrologic and 
geomorphic studies provide such information.  Bank repair and protection may include:  

 
�� Repair of stream banks that are actively eroding, 

�� Erosion protection at critical sites,  

�� Hard structures (e.g., rock, concrete, sack concrete, gabions)  

�� Soft structures (e.g., erosion blankets, willow wattles, willow/brush mattresses, log 
crib walls, pole planting, etc.).  

 
Vegetative and biotechnical methods will be the preferred method of bank repair and 
protection, consistent with an engineering analysis of hydraulic, geotechnical and geomorphic 
constraints. Hard structural approaches will be used sparingly, and only at highly constrained 
sites. Hard structural approaches must be technically justified through completion of 
hydraulic, geomorphic, and geotechnical studies as outlined in the Drainage Design Manual. 

 
3.2.3.4  Vegetative Approaches 

 
Vegetative approaches provide soft, flexible channel stabilization.  This includes seeded 
grass, brush plants, or willows, cottonwoods, or other riparian species planted at close 
spacing.  Unlike hard structures, these systems seldom significantly deflect river flow 
downstream toward the opposite banks, but can absorb energy and decrease stream velocities. 
 Shrubby willow growth and downed trees can deflect some flow. However, vegetative lining 
alternatives have limitations in resisting channel velocities and shear forces during high-
energy flow events.  Woody plants’ high resistance to channel flow can slow water velocities, 
and increase water surface elevations and flood depths, particularly where channels are 
narrow or constricted.  Vegetative approaches need "grow-in" time before they become fully 
effective. Erosion control blankets should be used until vegetation is established. Vegetative 
solutions are best in areas of lower velocities (<1.5 m/s) where there is adequate room to lay 
back the bank slopes. 

 
3.2.3.5  Biotechnical Approaches 

 
A biotechnical repair is one, which uses an integrated approach, combining both vegetative 
and structural elements. There are many biotechnical approaches, and they represent a “box of 
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tools” to meet the hydraulic and biologic design needs of each unique set of site conditions. 
Many projects require more than one technique to resolve the underlying problem(s) leading 
to bank instability.  Some techniques include: 
 

�� In reaches with steep gradients and high velocities, an integrated approach 
(combining structural with vegetated techniques) might be to install boulder clusters 
or grade control structures to flatten the grade. For instance, the structures will need 
to be keyed into the banks with rock rip rap or other structural element that is 
vegetated.   

 
�� In some areas, high sheer forces require the use of rock rip-rap or gabions to protect 

the toe slope from bank collapse, but the upper banks can be protected with a softer 
approach. This would include hard toe protection from the 2-year flow line (one 
meter + above bed) to the 10-year flow line (3 meters + above bed), and planted with 
willows, or other woody vegetation, to reduce velocities and absorb energy.  

 
�� These structures need to be designed carefully so there is no significant loss of 

channel flood flow conveyance or increased water surface elevations. Channel 
enlargement, or laying the slope back on one or both banks to increase channel 
capacity and slope stability could be used where there is room to do so at the top of 
bank. It may be necessary to select the bank with the most area, or the side with the 
least biological value. Finally, with increased conveyance capacity, the bank slopes 
could be planted with desirable riparian species. 

 
�� Erosion control blankets, willow wattles, or trees and brush can be planted on the 

upper slopes, where shear forces are lower. Where upper bank slopes experience 
shear forces higher than the shear resistance of a typical biodegradable erosion 
blanket, then the design can be strengthened by using a blanket with nylon netting, or 
cross-wiring the blanket to the slope with rope and stakes. 

 
3.2.3.6  Bank Stabilization Construction Considerations 

 
Equipment used for bank protection may include construction equipment such as excavators, 
bulldozers, loaders and dump trucks, and pumps and water trucks. In sensitive areas or areas 
lacking suitable access, bank protection may also be completed using hand labor.  If water 
must be diverted during repair work, coffer dams may be needed, utilizing water pumps, 
piping, gravel, sandbag, and hay bales or rubber or other suitable material.  If pumps are used 
in water diversions, they must be screened with an appropriate mesh size (at least 0.25") to 
prevent the entrance of sensitive species. In some cases, a bypass channel or detention basin is 
appropriate to isolate a site.  Most often, streams and erosion control projects can be 
implemented in the dry season, with minimal aquatic impacts. 

 
3.2.4 Channel Bed Erosion 

 
3.2.4.1  Background 

 
Channel incision occurs in Reach 14, above Cuesta Park, along lower Prefumo Creek, and 
Reaches 7, 8, and 9 between Madonna to below South Higuera Road. Historically, channel 
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Section 4 

PROJECT PLANNING AND PERMIT REVIEW  
 
4.1 PROJECT PLANNING CATEGORIES 
 
A three (3)-category approach will be used for planning and permitting stream maintenance and management 
projects within the SLO Creek watershed.  Each project will identify the Category of Service, or design 
objective for flood conveyance, such as 25-year, 50-year, etc., to compare baseline conditions with the 
identified design objective. 
 
Category 1 projects include CEQA exempt and low-impact projects that do not presently require a Corps 
Nationwide permit prior to implementation.  However, some Category 1 projects currently require ESA 
consultation with USFWS and NMFS, or CDFG. Under this Program, these Category 1 projects will be 
completed without further ESA consultation. Routine Maintenance activities will be performed under a MOU 
from the CDFG.  Category 1 projects can continue to be completed without additional permitting and 
environmental review, provided the Policies outlined in Section 2 and the BMPs in Appendix A are followed, 
as verified by the City or County CEQA compliance officer.  Category 1 projects will not be included in the 
AWP. 
 
Category 1 projects include both CEQA-exempt projects, as well as low impact projects that are generally not 
subject to detailed environmental review, provided environmental protection measures are incorporated. 
 
CEQA-exempt projects are based on CEQA Section 15301 (b) Maintenance of existing facilities or Section 
15061 (b)(3) No significant effect on the environment.  Exempt projects include: 
 

�� Removal of rubbish or other unnatural material from riparian corridors or estuaries, 
but only where this work has no impact to any significant resource at the site, downstream, or 
adjacent to the site. 

 
�� Maintenance activities in existing non-perennial, fully lined stream channels, but only 

where there is no impact to any significant down-stream or adjacent resource. 

�� Clearing, repair, and replacement of flood control devices such as check structures, drop 
structures, rip-rap and other hard revetments, levees, chute structures, culverts, weirs, or 
stream flow measuring stations, but only where there is no impact to any significant resource 
at the site, down-stream or along access routes. Generally the repair and maintenance must be 
within the same footprint and use similar materials. 

�� Maintenance activities on access ways outside of riparian corridors, but only where there 
is no impact to any significant resource. 

�� Maintenance activities on earthen channels that were developed to convey urban 
stormwater, agriculture storm water, or agriculture tailwater and have little or no vegetation in 
them, (limited in the SLO Creek watershed). 

 
Other Category 1 activities currently considered low impact (this may change as CEQA/NEPA laws are 
modified to reflect regulatory direction and court decisions) are typically exempt from detailed environmental 
review, provided that appropriate resource protection measures and BMPs are incorporated into the project.  
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Category 1 projects include: 
 

�� Trash removal, fence repair, and graffiti removal (not otherwise exempt) 

�� Access road maintenance and repair 

�� Tree pruning and limbing (within the context of the guidelines contained in this Program) 

�� Ongoing maintenance of mitigation and restoration/enhancement sites 

�� Mowing, disking and herbicide application in upland areas, and rodent control 

�� Removal of hazardous or downed trees and blockages from streams following the BMPs 

�� Manual removal and herbicide treatment of exotics and invasive plants in the creek zone 

�� Native tree planting in the creek zone following these guidelines 
 
Most Category 1 projects will have limited impacts, below the threshold requiring a Corps Nationwide Permit. 
 
Category 2 projects currently (most often) require CEQA review such as an Initial Study or EIR and require 
a Section 404 Nationwide Permit. The Corps consults with the NMFS, and the USFWS for Endangered 
Species issues for these projects.  A Section 401 Water Quality Certification or waiver is also required from the 
Central Coast RWQCB. The CDFG can issue either a Section 1601(public projects) or 1603(private projects) 
Streambed Alteration Agreement or allow work under an approved MOU. 
 
Generally, cumulative impacts from several projects are not dealt with very well in this permitting system, 
mitigation is not coordinated among projects, and permit review can be time consuming and inefficient. To 
overcome these problems and improve efficiency, the AWP will be used for Category 2 projects in the SLO 
Creek watershed. 
 
Category 2 projects include: 
 

�� Dredging and sediment removal, not to exceed 1,000 cubic yards, or  300 lineal feet of stream bed . 

�� Sand and gravel bar removal not to exceed 1,000 cubic yards, or  300 lineal feet of stream bed. 

�� Repair of existing, failing bank protection structures, within the exact same foot print, and using 
similar materials.These will be retrofitted or planted to native trees and shrubs whenever possible. 

�� New Bank Repair projects (not in-kind, or no existing structure) not to exceed 300 lineal feet of 
stream bed , or 1 cubic yard per lineal foot of fill, such as rock rip-rap. These would focus on use of 
biotechnical methods. 

�� Upgrade of existing hydraulic structures, which will be retrofitted where feasible. These include 
culverts and storm drain outfalls. Culverts will be retrofitted to provide for  fish passage wherever 
feasible, considering flood flow conveyance needs. 

�� Installation of in-stream fish habitat enhancement structures, following the design guidelines 
contained in the California Salmonid Stream Habitat Restoration Manual.  

 
Category 2 projects will specify limits of construction, and include, but are not limited to projects subject to 
Nationwide Permits. 
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Category 3 projects currently require an Individual Corps Section 404 permit, in-depth endangered species 
consultation, and typically requires a focused or full Environmental Impact Report (EIR) or Environmental 
Impact Statement (EIS). These projects are not eligible for nationwide permits.  
 
Category 3 projects include: 
 

�� Major projects that will require supplemental environmental analysis, such as extensive bank 
stabilization projects (over 300 lineal feet, or 1 cubic yard of fill, such as rip-rap, per lineal foot of 
bank), large channel dredging projects, (over 1,000 cubic yards), bridge replacements, or channel 
widening or lining for flood protection.  

�� Plan-wide enhancements or improvements; uncertain whether projects will be public or private.  
These projects that have the potential to affect water quality, riparian habitat, and/or public health and 
safety.   

�� Projects exceeding limits specified for Category 2 projects 

�� Projects requiring a Corps Individual Permit 
 
These kinds of projects will continue to require the same review and permitting process. 
 
4.2 ANNUAL WORK PLAN 
 
This Section focuses on the use of an Annual Work Plan (AWP) to streamline planning, implementation, 
reporting protocols and documentation for Category 2 projects.  Historically, City (SLO) and County (Zone 9) 
have issued individual work orders or Plans and Specifications for larger projects (for public bidding) to 
implement maintenance projects, with Corps permitting required for each project.  Work orders and Plans and 
Specifications provide a description of the project, implementation schedule, cost estimate, and permit 
requirements or other special conditions.  These tools will continue to be the primary vehicle for the 
implementation of larger maintenance projects.  However, to streamline the process for implementing the 
stream management concepts identified in this Program, and to allow consideration of cumulative effects in a 
watershed planning context, an AWP will be prepared. 
 
The AWP approach provides several benefits.  It serves as a basis for determining need, analyzing alternatives, 
proposing mitigation and selecting the most effective and least environmentally damaging maintenance 
practice. It provides the opportunity for public understanding and involvement. It also allows City and County 
maintenance staff to prioritize maintenance efforts and expenditures.   
 
The AWP will identify the routine stream maintenance work that forms the basis of the annual maintenance 
budget.  The AWP will include location, work area, schedule, project elements, biological and cultural 
resources, and hydrologic and geomorphic conditions. A jurisdictional delineation will also be attached. The 
AWP will include all City and County projects, as well as those from other public entities, (Caltrans, Cal Poly, 
etc.) and private parties along the creek who wish to participate.   
 
Private parties and other public entities will be responsible for the costs associated with design, implementation 
and monitoring/mitigation of their portion of the AWP. This can be done on a cost recovery basis, including 
permitting, review and compilation, compliance inspection and related fees. City/Zone 9 will not be 
responsible for fines and penalties associated with violations by private parties or other entities. 
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The AWP will identify priorities for stream maintenance for the upcoming year, and include BMPs and 
mitigation practices, policy statements, technical studies (biology, hydrology, and geomorphology) and 
planning and project approval documentation. Maintenance needs and activities will be identified either as part 
of the AWP, or as identified later in the year and implemented in individual work orders issued to internal city 
or county maintenance personnel.  
 
4.3  AWP ENVIRONMENTAL REVIEW 
 
The AWP will be evaluated by the City/Zone 9 CEQA compliance officer to determine if the work is addressed 
under the Program.  If not, the work will follow the appropriate project development and approval process, 
which may include CEQA review, and individual regulatory permits.  The work will also be evaluated to 
ensure compliance with the Program policies, maintenance guidelines, and pre-established engineering 
standards. 
 
Once the AWP and preliminary CEQA review are completed, a public meeting at the Zone 9 Advisory 
Committee will be conducted to discuss specific projects and prioritization in the AWP.  A summary will be 
prepared for submittal to the interested public and regulatory agencies. The summary will include: 1) a list of 
City/Zone 9's Category 1 projects (if not CEQA/NEPA exempt), 2) projects within the scope of 
impacts/mitigation measures identified in the Program EIS/R, and 3) projects beyond the scope of the 
Programmatic EIS/R requiring further environmental documentation. Large-scale projects will continue to 
require individual permitting and environmental review. 
 
Following City/County and Zone 9 Advisory Committee approval of the AWP, it will be submitted to 
regulatory agencies for verification and confirmation that the work is included within (this Program’s) 
established existing environmental permits, agreements, or approvals. Any additional applicable permits for 
routine work not covered (expected to be rare) will be obtained from local, state or federal regulatory agencies 
prior to implementation of that portion of the AWP. 
 

4.3.1 Supplemental Environmental Information 
 

A CEQA/NEPA initial environmental review and check for compliance with Program permits, 
agreements, and MOU will occur for moderate to major bank repair and sediment management 
projects, generally exceeding the limits outlined above.  The project(s) will be assessed to determine 
whether it is covered under the long-term regulatory clearances provided in conjunction with this 
Program.  If it is determined that the project is not covered, individual permits or clearances will be 
sought. For projects that can be completed as part of an AWP, the following supplemental information 
will be provided: 

 
�� All potential impacts to wetlands and waters of the U.S., including water quality and biological 

resources, and historic structures and cultural resources will be identified, with appropriate 
mitigation. 

 
�� The environmental assessment will cross-reference existing documents for resource inventory 

and technical information. Earthwork, hydraulic structures and revegetation elements necessary to 
meet specific project success criteria will be identified. 
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�� Specific success criteria will be identified in project work plans and contract documents. All 
public projects that are put out to bid will include a mitigation, maintenance and monitoring 
component. 

 
4.4 RESTORATION AND ENHANCEMENT 
 
One element of the AWP will be the identification of enhancement projects to be implemented each year by 
City/Zone 9 for project mitigation. Private parties will be responsible for identifying and implementing their 
own mitigation measures, but the City and County will coordinate an overall mitigation proposal whenever 
possible.  For efficiency and to achieve a watershed-based approach to resource management, City/Zone 9 will 
coordinate this effort with other larger projects by non-profit groups such as the Land Conservancy. However, 
the City and County reserve the right to independently plan for and implement mitigation measures 
(enhancement and restoration projects) for their own stream maintenance and management projects.  Other 
agencies, including the Resource Conservation District (RCD), Caltrans, and Cal Poly San Luis Obispo will 
also be consulted. This element will identify reaches of stream in need of riparian restoration, and aquatic 
habitat and fisheries enhancement and propose specific projects for implementation that year. City/Zone 9 is 
committed to working with the Land Conservancy and other non-profits, and will provide funds as available to 
plan and implement the enhancement components identified in the AWP.  The annual commitment of funds 
will focus on project enhancement opportunities throughout the watershed, as described in the AWP.  In 
addition, City/Zone 9 will coordinate with these groups to obtain grants for restoration and enhancement 
activities in the watershed, and will provide informal technical consultation for these projects. 
 
Enhancement could be conducted on public lands, if available, adjacent to streams in the watershed.  In 
addition, City/Zone 9 will facilitate the Land Conservancy’s and other non-profit efforts to restore and enhance 
private lands that have both management needs and restoration opportunities.  
 
The Restoration and Enhancement efforts will initially focus on two areas: 1) the lower reaches of SLO Creek 
between Los Osos Valley Road and See Canyon, and 2) upper reaches, above Cuesta Park and along Cuesta 
Grade.  The lower reaches have bank erosion problems associated with natural adjustment to historic 
straightening, and a predominance of low diversity shrubby willows.  All AWP projects prepared for these 
areas would preserve the willows and associated fisheries habitat created by debris accumulation, enhance 
aquatic habitat by installing boulder clusters, root wads and other instream structures, and enhance wildlife 
habitat value by planting a mix of native species on channel banks.  The upper reaches have severe bank 
erosion problems from channel incision that is undermining old streamside stands of native sycamores. 
Protection of valuable shaded pools associated with undercut banks is a key management issue that 
enhancement activities will focus on here. Biotechnical bank protection where mature sycamores are threatened 
should be considered. 
 
The AWP will include methods and projects to treat eroding banks, establish native vegetation for habitat and 
streamside shading, and fisheries enhancement. For existing bank stabilization structures, the AWP will 
provide a range of approaches, from complete removal and replacement, to partial revegetation at the time of 
repair and maintenance. 
 
Restoration treatments are intended to create a more natural stream corridor within the study reaches. In some 
reaches, this is not possible because past hard channel modifications must remain for flood conveyance or bank 
protection, or because there is not enough room at top of bank for more environmentally sensitive repairs. 
However, within the constraints of urban flood control needs, even highly disturbed areas can often be 
modified to improve habitat. 
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Restoration and enhancement elements include: 
 

�� Revegetation of eroded or unvegetated banks, and failing structural bank protection; these will be 
phased in on a prioritized basis, or as repairs are necessary; 

�� Removal of exotic vegetation and replacement with riparian species at non-failing sites. These will 
be completed as mitigation projects, enhancement/restoration projects on public lands, or volunteer 
project lands, as funds become available; 

�� Use of biotechnical bank stabilization approaches, wherever possible;  

�� Selective use of low, grade control structures to control bed incision; and, 

�� Enhancement of aquatic habitat, and local fish passage improvements. This would include creation 
of additional pools, incorporated into the design of bank stabilization structures as internal mitigation, 
whenever technically feasible. 

 
Implementation of these elements requires bank protection and channel stability measures. The preferred 
treatment at any location is a function of: 1) existing bank conditions and the geomorphic, geotechnical, and 
hydraulic characteristics of the site 2) proximity of infrastructure and other bank top improvements; 3) cost; 4) 
maintenance needs, and, 5) environmental impacts. In order to obtain an individual Corps Section 404 
Wetlands Fill Permit, the least environmentally damaging solution feasible must be selected, and this 
requirement will continue to be utilized in planning and project design. 
 
4.5 AWP MAINTENANCE AND MANAGEMENT 
 
The maintenance interval for management of culverts, bridge aprons, point bars and willows is typically 
between three and five years for normal rainfall/runoff years. Sediments (and in-channel willows) can 
accumulate following periods of drought, when hydraulic forces are insufficient to transport sediments and tear 
out willows, or after significant flood events when sediments accumulate as point bars or in low gradient 
reaches. Maintenance will be phased to avoid impacting long segments of streams. For instance, work can be 
scheduled in alternate years on alternate banks, or in short segments separated by unmanaged segments, to be 
treated in successive years.  Work areas will be surveyed in advance by a biologist, with protocols for sensitive 
features (particularly pools) and species of concern. Some maintenance activities (both Category 1 and 2) will 
need to be completed on a periodic/as needed basis, including: 
 

�� Inspection, repair and replacement of in-channel boulders, grade control and wing deflectors, 

�� Inspection and repair of existing gabion baskets, rock rip-rap, and other hard revetments 

�� Maintenance at culvert outfalls, 

�� Resetting erosion control blankets, fiber rolls, and fiber rock rolls, and  

�� Weeding, exotics removal, and replanting with native species 
 

Some of these activities may need to be completed on an emergency basis. Emergency repair will be done in 
compliance with current agency regulations and the guidelines contained in this Program.  Management 
activities identified in the AWP will focus on the following: 
 
�� Removal and management of accumulated sediment. Sediment removal is necessary to restore channel 

hydraulic design inverts to prevent flooding and constriction of the channel. To verify the need for 
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sediment removal, re-surveying channel cross-sections and hydraulic analysis using the Phase II hydraulic 
model (HEC-GEORAS) may be needed. 

 
�� Excavation and removal of large channel bars. Large channel bars that could deflect flows against 

unprotected channel banks need to be removed until a new sediment load stream dynamic equilibrium is 
reached. To aid in management recommendations, “large bars” are defined as being over 1 m above the 
channel bed, and over 10 m long. Where channel toe shear force, and Shield’s analyses indicate conditions 
are suitable, bar materials may be excavated and repositioned locally to reestablish the toe berm. This may 
require wrapping the cobbles in a biodegradable (coir) blanket and planting them with live willow stakes to 
stabilize the toe berm (fiber rock roll). 

 
�� Management of in-channel willows. In some reaches, in-channel, shrubby Arroyo or Sandbar willow 

thickets need to be physically removed, as they can armor and stabilize unwanted point bars that deflect 
flows, trap sediment, or reduce hydraulic capacity through frictional losses. Arroyo willows located on 
lower channel bank side slopes or in-channel flood plain (low) terraces may also need to be thinned. 

 
�� Bank repair and protection. Bank repair and protection projects will be completed using the DDM and 

the methods described herein.  Maintenance and replanting for a 3-5 year period may be needed at the 
biotechnical repair sites. 

 
4.6 AWP IMPLEMENTATION SCHEDULE 

 
4.6.1 Annual Stream Inspection 

 
A reconnaissance-level Annual Stream Inventory will be completed each spring to identify 
management problems to be repaired the following summer or fall. The stream inspection will focus 
on:  

 
�� City/Zone 9 owned and maintained structures,  

�� Stream channel bottom and banks in known historic problem areas, 

�� Areas where citizen input has identified potential problems, and  

�� Mitigation sites requiring monitoring and management. 
 
The inspection of problem areas and areas with vegetation management needs (by City/Zone 9 or other 
qualified engineers/biologists) will include documentation of stream conditions, maintenance needs 
and will focus on stream reaches where prior history or citizen input indicates maintenance problems 
so that annual work and stream conditions can be tracked over time.  

 
Maintenance needs data collected by private property owners along the creek will also be compiled 
into the City/Zone 9 data base, provided the information is collected following accepted protocols, and 
is completed by qualified personnel. The target date for completion of the Annual Stream Inspection is 
May 15. 

 
Ultimately, the goal is to have portions of the inspection completed using a GPS system, using a form 
similar to that used in the Phase II Inventory. The results of the inspection may be entered into the GIS 
database maintenance layer as this system continues to be developed. Hot links can then be provided 
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to digital ground photography and field data sheets so that problem progression and monitoring repair 
and restoration activities can be tracked. 

 
This inventory will provide the basis for preparing the AWP and incorporation into Zone 9's budget 
cycle (completed each year in December), and the City’s, (completed every two years, based on a 
July1-June 30 cycle). 

 
4.6.2 Annual Work Plan  

 
The AWP should be completed by July 1 to identify any work that needs to be completed on a priority 
basis, and funded outside of the City’s budgeting cycle. The goal will be to submit the AWP to the 
regulatory agencies by early July each year, including all of the background and planning information, 
permit required information, and details on mitigation. The regulatory agencies’ goal will be to 
complete their review of the submittal and request any additional information before August 1, with a 
final approval/decision targeted for completion before August 15. This would allow construction of 
approved projects and implementation of most maintenance activities in late summer or early fall.  

 
AWP and inspection worksheets that may be utilized in focus areas are included in Appendices B 
and C. 

 
4.6.3 Annual Reports 

 
The AWP will include a description of the proposed work, work area limits, and BMPs to minimize 
potential impacts. The AWP will be submitted to regulatory agencies for verification check of Program 
compliance and permit conditions.  The details of any additional project mitigation, including off-site 
mitigation for larger projects, will be determined with the applicable permitting agencies and through 
CEQA review. 
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Section 5 

MITIGATION OF CUMULATIVE IMPACTS  
 
5.1  INTRODUCTION 
 
Many of the design/planning components and BMPs in the Program are considered Mitigation Measures 
under CEQA and NEPA guidelines.  The avoidance and minimization measures described in this document are 
considered sufficient to reduce most, but not necessarily all, potential impacts of the Program to a 
less-than-significant level.  This Section describes measures to mitigate cumulative impacts.  Discussion of 
specific Program impacts, including sensitive species and compensatory mitigation, will be presented in the 
EIS/R prepared for the Waterway Management Plan. 
 
Significant cumulative environmental impacts are those that remain even after implementation of the policies, 
design components, and BMP’s described in this Program.  Stream activities can impact: 
 
�� Biological resources: wetlands, riparian vegetation, fisheries, aquatic vertebrates and invertebrates, and 

sensitive species 

�� Earth resources: geomorphic and geologic or geotechnical effects on channel bank and stream stability  

�� Water resources: changed flood hazard and adverse water quality effects. 

 
Mitigation includes:1) implementing policies, procedures and BMPs to reduce on-site impacts, 2) 
compensatory mitigation (through off-site restoration, enhancement, and preservation) for impacts that cannot 
be fully mitigated on-site, and (3) mitigation for potential impacts to sensitive species.  
 
Off site mitigation is intended to compensate for temporary disturbance impacts (not permanent wetlands fill) 
and temporal impacts, or the short-term loss of habitat quality while the enhanced habitat is maturing. 
 
5.2 MITIGATION PRINCIPLES 
 
Successful mitigation balances opportunity, feasibility, and cost to enhance habitat. The following principles 
will guide mitigation efforts: 
 
�� Larger, naturally sustainable ecosystems are preferred, rather than restoration or creation of smaller, 

fragmented, artificially supported systems. 

�� Consider adjacent land uses, such as lands in public ownership or other mitigation sites, when evaluating 
site size and sustainability. 

�� Conservation, protection, and enhancement of existing habitats are preferable to the creation of 
artificially supported systems. 

�� A watershed-wide, programmatic approach is preferable to a project-by-project approach. 

�� Stream reaches with the highest natural resource potential (which may have low current value) will be 
the focus of mitigation efforts. 
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5.3  ON-SITE MITIGATION 
 
Projects will be designed to be self mitigating, by preserving and increasing pool aquatic habitat, and cover, 
species richness, diversity and value in upper bank and bank top riparian zones.  Native riparian vegetation will 
be integrated into the design of stabilization structures and the surrounding area.  Where stabilization design 
requires the toe of the proposed structure to extend into the channel (pool habitat), the project will be designed 
to provide new pools or hiding habitat.  This can be done by using boulder clusters, root wads, or wing 
deflectors to direct flow energy onto the channel bottom to form scour holes. The California Salmonid Stream 
Habitat Restoration Manual will be used for guidance. On-site mitigation includes: 
 
�� All in-stream construction work will be scheduled to minimize aquatic and fisheries impacts, in late 

summer or early fall (August-October). 

�� Native vegetation to be incorporated in the stabilization design of all structures. 

�� An extended revegetation/restoration zone, above the structures to the top of bank will be planted, 
where feasible. Any laid back slope will also be planted to native riparian species. 

�� New wetlands of the U.S. will be created to compensate for the loss of wetlands where toe support or 
backfill extends into the channel,(See my comment about including ratios).  By excavating a riparian 
bench at some locations, at the approximate two-year flow level and laying the slope back above this new 
bench, new habitat will be created.  On-site enhancement and protection of existing riparian resources may 
count for up to ½ of the mitigation. 

�� To provide a complex and diverse riparian corridor, mitigation and restoration components will 
typically specify 400-600 native woody trees/shrubs per hectare, with 1.5-2.5 meters spacing. They will 
include a typical mix of 70% deciduous and 30% evergreen species native to the SLO area. The goal is to 
achieve 70% survival, with a 70% canopy cover (focused on upper bank) after 5 years.  A list of plant 
species appropriate for restoration planting is included in the Appendix D. 

 
5.4  OFF-SITE MITIGATION 
 
When projects are implemented, there should be no net loss in the total acreage of aquatic wetland and riparian 
habitat. Properly designed restoration and enhancement projects can usually count toward meeting mitigation 
obligations. Although most projects will be mitigated on-site by design, restoration, enhancement, and use of 
BMPs, some off-site mitigation may be required.  Watershed-wide mitigation elements include: 
 

�� Restoration entails returning a wetland or natural area from a disturbed condition, to an 
approximation of historic conditions. This includes fill areas no longer classified as wetlands. 
Typically, there is a need to alter the hydrologic environment for successful restoration.  Mitigation 
may include removing fill material, or allowing abandoned watercourses to flow once again.  
Eradication of exotics such as giant reed and German ivy will be accompanied by planting of native 
riparian vegetation. This will continue to be accomplished in collaboration with the Land 
Conservancy. 

 
�� Enhancement means to increase one or more biological functions or values of an existing habitat 

that provides some value, such as shaded pool aquatic habitat. Like restoration this could include 
removal of exotic plants and replanting with native species appropriate to site conditions, or addition 
of habitat enhancement features such as channel boulders, root wads or cabled logs.  Habitat functions 
and values can be enhanced at disturbed sites when properly designed, since appropriate physical 
conditions, such as soil moisture regime, and soils already exist. 
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�� City/Zone 9 will cooperate with the Land Conservancy on its fisheries enhancement program. This 

may include grant preparation, technical support, personnel, and/or financial contributions to the Land 
Conservancy’s program to remove flow obstructions (dams and weirs) and installation of aquatic 
habitat structures such as root-wads, boulder clusters, and lunker structures.  

 
�� Protection means management and preservation of areas of existing high quality or critically 

important habitat. This usually involves acquisition or easements, and fencing or other means to 
protect the habitat. 

 
�� Upper watershed and habitat protection will be coordinated with the on-going programs with the Land 

Conservancy and RCD so that multiple functions of the natural systems are provided or enhanced in 
an overall watershed scale (including on-going TMDL and Phase II stormwater planning and 
implementation programs).  In most cases, this will result in a concentration of mitigation actions on 
certain sections of a stream or streams to gain the maximum habitat function and value. 

 
�� Creation of a wetland involves the conversion of a persistent upland (usually grassland) area into a 

wetland or riparian area, through grading and alteration of the hydrologic regime. This presumes that 
the area has not recently been a wetland; otherwise, such actions would be considered restoration. 

 
�� Most of the restoration and enhancement work to be completed by City/Zone 9 and the Land 

Conservancy and other nonprofits will focus on private lands in Reaches 3 to 6, in the County portion 
below Los Osos Valley Road to See Canyon, and in upper reaches, Reach 14, above Cuesta Park. The 
lower reaches have bank erosion problems associated with natural adjustment to historic straightening, 
and a predominance of low diversity shrubby willows. The upper reaches have bank erosion problems 
from channel incision that are undermining old streamside stands of native sycamores, causing them to 
fall into the stream. Protection of valuable shaded pools associated with undercut banks, and 
preservation of native mature sycamores, are key elements.  

 
5.5 MONITORING AND COMPLIANCE REPORTING 
 
Monitoring is a key component of mitigation efforts. This is true when deflectors or grade stabilization 
structures are used to guide and direct flow, and where there is dense streamside vegetation that requires 
thinning and limbing up above the floodway. The stream may not respond exactly as expected, especially the 
first year, or following a major flood event. Biotechnical stabilization efforts also typically require two to three 
or more years for the vegetation to become well established and provide the degree of protection ultimately 
required. Under-protected banks may be vulnerable to high-energy erosive events during this interim period, 
unless temporary protection is also provided (erosion control blankets or other devices). 
 
Periodic monitoring and observation will be important to determine that the structures are intact, functioning 
properly, or if they require repair, adaptation or modification. Integrated stabilization structures that rely on 
vegetation for added integrity also require frequent inspection and care of the plant materials. Thinning and 
limbing willows, and inter-planting with a diverse and desirable grove of single-trunk trees (sycamores, bays, 
alders, cottonwoods) may also be required. Monitoring and observations following heavy rains or high flow 
events followed by timely development and implementation of a remedial repair or maintenance plan is critical 
to the success of most biotechnical bank stabilization projects. 
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Monitoring will also be required for any created wetlands, under the provisions of a Corps Section 404 
Wetlands Fill permit. This will include observations of the hydrologic function of a mitigation site, and an 
inventory of the species composition, cover, growth and vigor of the target wetland plants. An annual 
monitoring report may be required. It describes the status of the site with respect to meeting specific success 
criteria for plant establishment (e.g., 70% survival of planted native woody plants, with a cover of 70% after 5 
years), and needed remedial measures. Bi-weekly to monthly maintenance visits for weeding, watering, plant 
replacement and pest control are usually required the first several years to insure success. 
 
At the end of the maintenance season (prior to December 15th for uplands, November 1 for instream work), an 
annual report (including any necessary compliance certification and mitigation monitoring results) will be 
prepared that reviews the work completed.  It will be submitted to the agencies, including as-built descriptions 
of the work, location, size and mitigation measures incorporated into the project, and remedial 
recommendations.  Violations of the permit terms and agreements will be immediately reported to the 
applicable agencies. 
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