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EXECUTIVE SUMMARY
Chapter Contents:
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■■Public Outreach and Coordination
■■Data Collection
■■Initial Projects
■■SWRP Project Evaluations
■■Implementation Strategy and Schedule
■■Standard Provisions
■■Storm Water Resource Plan Checklist and Self-Certification

EXECUTIVE SUMMARY
The City of Chico (City) Storm Water Resource Plan (SWRP) (also referred to as the Big Chico
Creek and Little Chico Creek SWRP) is a comprehensive document that identifies, prioritizes, and
schedules storm water projects within the Planning Area Watershed (PAW). Development of the
SWRP was led by the City staff and followed the guidelines of the State Water Resources Control
Board for preparing a SWRP (SWRP Guidelines). The SWRP was prepared through collaborative
efforts with stakeholders and the public and was tailored to the specific storm water and dry
weather runoff issues in the watershed.
Each section of this Executive Summary corresponds to a chapter of the body of this SWRP. For
example, Section ES.1 provides a summary of Chapter 1.
ES.1 INTRODUCTION AND DESCRIPTION OF WATERSHED AND SUBWATERSHEDS

The PAW includes the Big Chico Creek (BCC), Rock Creek, Sycamore Creek, Mud Creek, Little
Chico Creek (LCC), and Comanche Creek watersheds (shown on Figure ES-1). The watershed
boundaries were defined by the National Hydrography Dataset and watershed sizes were selected
based on local understanding of the drainage and creek systems. The water quality in these creeks
is generally good, but there are several pollutants that are of concern, as described below.
ES.1.1 Watershed Description

The PAW watershed and subwatersheds are shown on Figure ES-1. The PAW is approximately
287,100 acres in size (449 square miles). The PAW was defined to include all the watersheds
draining through the City. The PAW and subwatersheds generally drain from the northeast to the
southwest. On the northeast side of the PAW, the terrain is mountainous and steep, and the land
uses include undeveloped open spaces and rural development. In the middle of the watershed, the
terrain flattens out, and the land use is primarily developed areas of the City. West of the City, the
terrain is relatively flat, and the primary land use is agriculture.
ES.1.2 Surface Water Quality

The water quality of the surface waters in the PAW is generally good. However, there are several
water quality issues that have been noted in previous reports and studies, including bacteria, trash,
sedimentation, priority pollutants included in the California 303(d) list, and priority pollutants
included in the City’s Municipal Separate Storm Sewer Systems Phase II Permit. These issues and
the strategies to address these issues are further discussed in Appendix 1A, the Water Quality
Technical Memorandum.
On April 7, 2015, the State Water Board adopted an Amendment to the Water Quality Control Plan
for Ocean Waters of California (Ocean Plan) to Control Trash and Part 1 Trash Provision of the Water
Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries (ISWEBE Plan).
Together, they are collectively referred to as “the Trash Amendments,” which became effective on
December 2, 2015. The objective of the Trash Amendments is to provide statewide consistency for the
Water Boards' regulatory approach to protect aquatic life and public health and reduce environmental
issues associated with trash in State waters, while focusing limited resources on high trash generating
areas (SWRCB, 2015a). The City has selected to comply with the Trash Amendments by installing,
operating, and maintaining full capture trash systems in storm drains that capture runoff from high
density residential, commercial, industrial and transportation land uses.
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The water quality issue that was identified as the greatest concern for the stakeholders and public
is trash in the PAW creeks and channels. Trash was also identified as a major concern for the City.
Consequently, many of the projects identified in the SWRP are focused on reducing or eliminating
trash from the City’s storm water.
ES.2 PUBLIC OUTREACH AND COORDINATION

The City and Consultant performed outreach to a wide variety of organizations from March 10, 2017
to April 17, 2017 to inform these entities about the SWRP and to assess interest in participating on
the Technical Advisory Committee (TAC), as a stakeholder, or as a member of the public. Public
and stakeholder outreach also occurred throughout the development of this SWRP.
ES.2.1 SWRP Technical Advisory Committee

Potential TAC member organizations were identified during the project kickoff meeting with the
City, a representative from Butte County, and the State Grant Manager. The individuals listed in
Table ES-1 expressed the ability and desire to be TAC members and agreed to serve on the TAC.
Table ES-1. TAC Members
TAC Member

Affiliation/Agency

Tom Fossum

Butte County Department of Public Works

Richard Perrelli(a)

Chico State University

Mike Alonzo

Chico State University

Matthew Thompson

City of Chico, Public Works/Storm Drainage

Richard Burgi

City of Chico, Storm Water Quality

Erik Gustafson

City of Chico, Public Works

Skyler Lipski

City of Chico, Public Works

Debbie Spangler

CA Department of Water Resources

Sarah

Reynolds(b)

Butte County Resource Conservation District

Ryan Sale(b)

Tehama County Resource Conservation District

Erick Burres

State Water Resources Control Board

(a) Richard Perrelli left Chico State University prior to the completion of the SWRP and was replaced with Mike Alonzo.
(b) No commitment letter was received from this individual. Although they were included in correspondence with the TAC, they
never responded, nor attended meetings.

The responsibilities of the TAC were to:
•

Facilitate stakeholder outreach and review the Stakeholder Engagement Plan and the
SWRP website;

•

Along with stakeholders and the public, establish the watersheds’ priorities for
various benefit types;

•

Along with stakeholders and the public, suggest projects for evaluation during the
SWRP process;
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•

Screen projects submitted by stakeholders or the public, including the agencies
represented by the TAC, to ensure projects will meet the goals of the SWRP;

•

Assist in identifying appropriate methods for quantifying benefits, and review
memoranda documenting the evaluation process and methods;

•

Rank and prioritize the projects for future implementation;

•

Approve the SWRP Project Implementation Plan; and

•

Review and comment on the Administrative, Public, and Final Draft SWRP
documents and seek input from other individuals within each organization,
as necessary.

Appendix 2B contains TAC Commitment Letters, and Meeting Materials for TAC Meetings
1 through 5.
ES.2.2 Stakeholder Outreach, Education and Engagement

The SWRP Guidelines require stakeholder and public involvement during the development and
implementation of the SWRP. The SWRP Guidelines require that the public and stakeholders be
provided an opportunity to submit ideas for storm water projects that provide the required multiple
benefits. The original SWRP Project schedule was revised to increase opportunities for the public
and stakeholders to be involved in the SWRP development beyond the submittal of initial projects.
The Stakeholder Outreach, Education and Engagement Plan (Stakeholder Outreach Plan),
(West Yost, 2017) was prepared for the SWRP to describe and guide the comprehensive outreach
program for engaging stakeholders and the public during the development of the SWRP. The
Stakeholder Outreach Plan is provided as Appendix 2A and addresses the following SWRP
Guidelines components:
•

Local agencies and nongovernmental organizations were consulted in
Plan development.

•

Community participation was provided for in Plan development.

•

Plan includes identification of and coordination with agencies and organizations
(including, but not limited to public agencies, nonprofit organizations, and
privately-owned water utilities) that need to participate and implement their own
authorities and mandates in order to address the storm water and dry weather runoff
management objectives of the Plan for the targeted watershed.

•

Plan includes identification and discussion of public engagement efforts and
community participation in Plan development.

•

Plan describes public education and public participation opportunities to engage the
public when considering major technical and policy issues related to the development
and implementation.
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•

Plan describes mechanisms, processes, and milestones that have been or will be used
to facilitate public participation and communication during development and
implementation of the SWRP.

•

Plan identifies specific audiences including local ratepayers, developers, locally
regulated commercial and industrial stakeholders, nonprofit organizations, and the
general public.

•

Plan describes strategies to engage disadvantaged and climate vulnerable
communities within the Plan boundaries and ongoing tracking of their involvement in
the planning process.

•

Plan includes a schedule for initial public engagement and education.

The public and stakeholders had several opportunities to be involved in the SWRP
development, including:
•

Three stakeholder/public meetings,

•

Public comment periods at the five TAC meetings,

•

Submission of input through the City’s SWRP web site,

•

Submission of input at the City’s Public Works counter,

•

Direct email to SWRP@chico.ca.gov,

•

Direct email to the SWRP team (including both City staff and consultant
team members),

•

Direct phone calls to SWRP team (including both City staff and consultant
team members).

The three stakeholder and public meetings included:
•

Stakeholder and Public Meeting 1 – This meeting was held on May 17, 2017 and was
primarily intended to introduce the SWRP development process to the public and to
solicit initial project ideas and community priorities. Public outreach started on
May 8, 2017 and continued through a variety of media outlets until the meeting. For
Public Meeting 1, the meeting materials were not published prior to the meeting to
avoid possible confusion until the SWRP development process had been introduced
to the public at Public Meeting 1. For every subsequent meeting, materials were
published before the meeting on the City’s website and e-mailed to the SWRP e-mail
list. Stakeholders and the public were encouraged to submit initial projects until May
24, 2017. Following this meeting, the period for submission of initial project ideas
and community priorities was extended to an eight-week period from June 19, 2017
to August 9, 2017.

•

Stakeholder and Public Meeting 2 – This meeting was held on July 19, 2017. The
purpose of this meeting was to present to the stakeholders/public the initial project
screening and to describe the prioritization process. Following this meeting, the initial
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project screening was revised based on public feedback. An additional public review
was held from August 29, 2017 to September 5, 2017, and then the initial project
screening was further revised. There were additional discussions with the public from
September 8, 2017 to October 12, 2017. The initial project screening was revised
again to incorporate additional feedback and was published on November 9, 2017 in
preparation for the last public and stakeholder meeting.
•

Stakeholder and Public Meeting 3 – This meeting was held on November 29, 2017.
The purpose of this meeting was to present the most up to date initial project
screening. Following this meeting, the initial project screening was revised and
responses to public comments were recommended to the TAC for TAC Meeting 4.

Summaries of the Public and Stakeholder Meeting advertisements, contacts and attendance lists
are included in Appendix 2C. Various media outlets were contacted with the intent to increase
public input, as listed below. Not every media outlet was available for each public meeting. See
Appendix 2C for a summary of the outreach performed for each meeting.
•

City SWRP Web Page

•

Email distribution lists compiled from the SWRP web page, stakeholder/public
meetings, TAC meetings, direct emails, phone calls.

•

Chico Enterprise Record and Chico News and Review advertisements and articles.

•

Press releases that went out to All-City Emails, All- City Council, Media – Chico
Enterprise Record, Chico News & Review, KPAY/KHSL Radio, KNVN/KHSL TV,
KALF/KFMF, KIXE/KCHO, KZFR, KBQB/KCEQ/KRQR/KTHU, and KRCR TV

•

A booth at the Silver Dollar Fair

•

The City’s Facebook page

•

Fliers (in English, Spanish, and Hmong) were placed at City Hall counters; were sent
or posted at the Butte County Library, Chico Area Recreation District, Chico Unified
School District, Chico Natural Foods, S&S Produce, Forest Ranch Community
Center, Forest Ranch Post, Cal Java, Kona’s, Tin Roof Bakery, Upper Crust Bakery,
and Pita Pit. Fliers were also handed out at the Saturday Morning Farmer’s Market
and the Thursday Night Market.

•

Meetings and link to SWRP page were included on Keepchicoclean.org home page.

•

Emails were sent out to the Love Chapman Group and Butte Housing Authority.

•

Meeting dates were added to the KRCR Community Events Calendar to be on TV,
and the Chico News and Review Calendar.

•

Meeting dates and times were posted on NextDoor.

•

Non-profit organizations, such as Butte Environment Council and The Stream Team,
provided valuable input and support for the development of this SWRP and
distributed meeting flyers and project updates to their members. Additionally, the
Stream Team was instrumental in securing the grant funding used for the preparation
of this SWRP.
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Despite this extensive outreach, some stakeholders and members of the public expressed a desire
for an increased level of public involvement and extended opportunities for submission of
initial projects and to provide comments and questions on various work products. To accommodate
the public’s input/desires, the project team requested and received an extension of the schedule in
State Grant Contract.
Although outreach to economically disadvantaged communities (DACs) was accomplished
under the public outreach process, a specific effort was made to identify DACs and ensure
opportunities for them to participate in the SWRP. DACs were identified by the City through
outreach to Title 1 schools, and in cooperation with North Sacramento Valley Integrated Regional
Water Management Planning outreach efforts. DACs were contacted through emails to the Love
Chapman Group and the Butte Housing Authority. To better reach these communities, the City
provided translation into both Spanish and Hmong, which are the largest populations of
non-English-speakers in the area.
ES.2.3 Environmental Injustice and Climate Vulnerable Areas

The primary environmental injustice and climate vulnerable issues in the PAW are discussed below:
•

Environmental Injustice – As described above, outreach efforts to DACs were
undertaken. Of the four highest ranked SWRP projects:
— Project 77: Revised LID and Green Infrastructure Implementation Program for
Butte County Schools will sever the Butte County schools, which in turn serve
residents of the DACs.
— Project 65: Laxson South Bioswale is located on the CSUC campus, which is a
Disadvantaged Community area.
— Project 85: Chapman Mulberry Rain Garden is located in a severely
Disadvantaged Community area.
— Project 40: Parking Lot 4 Rehabilitation #50019 is located in a Disadvantaged
Community area.
— Additionally, many of the planning projects identified in this SWRP will result in
outreach to residents of disadvantaged communities and many future projects will
be located in disadvantaged community areas.

•

Climate Vulnerability – The primary climate vulnerability issue is the potential for
increased flooding from the PAW creeks due to increase rainfall intensities from
climate change. To address this issue, the following projects will evaluate the
conveyance capacities of the existing creeks, identity improvements to reduce/prevent
flooding, and increase the level of flood protection from 100-year to 200-year design
storm levels
— Project M: Big Chico Creek 21st Century Management and Implementation Projects.
— Project N: Little Chico Creek 21st Century Management Plan and
Implementation Projects
— Project O: Comanche Creek Management Program and Implementation Projects
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ES.3 DATA COLLECTION

To preclude duplication of past work, and to maximize the use of the past work:
•

Several (11) past studies were reviewed and utilized to the extent possible for the SWRP.

•

The City’s and County’s Geographical Information System (GIS) mapping was used
for the SWRP preparation.

ES.4 INITIAL PROJECTS

To be consistent with State Water Code requirements, the BCC and LCC SWRP is required to
develop and utilize a metrics-based analysis to demonstrate that its proposed storm water and dry
water capture projects and programs will satisfy the State’s identified water management
objectives and have multiple benefits. The methodology used to identify and prioritize projects
can be summarized as a four-step process:
1. Identification of 84 Initial Projects
2. Screening and grouping of the 84 Initial Projects to identify 17 SWRP Projects
3. Evaluation of the 17 SWRP Projects
4. Prioritization and ranking of the 17 SWRP Projects
Each of these processes is summarized in the following sections.
ES.4.1 Project Identification Methods and Results

Projects were identified through a public submittal process. Members of the TAC, stakeholder
groups, and members of the public were asked to submit ideas for projects. A Google Form was
generated to allow any member of the public, TAC, City, or Consultant to enter project ideas and
to guide the type of information that should be provided.
Two public review and submittal periods were provided for initial project submittals including:
•

Public Review Period 1: May 7, 2017 – May 24, 2017

•

Public Review Period 2: June 19, 2017 – August 9, 2017

Eighty-four projects were submitted during this process. Several additional projects were
developed by the Consultant or the City by grouping related projects or consolidating elements of
Initial Projects into a set of 17 Grouped/Consolidated Projects.
ES.4.2 Project Screening

To identify the 17 SWRP Projects to be evaluated further (consistent with the authorized scope of
work), the TAC selected appropriate screening criteria and then applied that screening criteria to
the initial project list to screen the list to 17 SWRP Projects.
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ES.4.2.1 Project Screening Criteria

The TAC approved the following criteria to screen the Initial Projects to a set of 17 SWRP Projects:
•

Benefits – As required by the State SWRP Guidelines, each SWRP Project must have at
least two main benefits and one additional benefit. Projects that provide more than the
minimum benefits were prioritized above projects that meet only the minimum number
of benefits. This criterion was evaluated as either Yes or No. The SWRP Guidelines
identified the primary benefit categories that SWRP Projects should address, including:
—
—
—
—
—

Water quality,
Water supply,
Flood management,
Environmental, and
Community.

•

Location – The Projects must be located in the BCC/LCC watersheds and
subwatersheds (see Figure ES-1). This criterion was evaluated as either Yes or No.

•

Publicly Owned Land – The SWRP Guidelines (page 15) recommend that projects be
sited on publicly owned lands. This criterion was evaluated as High, Medium, or
Low. High indicates the project is fully located on publicly owned land, while low
indicates that the project is not on publicly owned land.

•

Project Sponsor – The Projects must have a sponsor that will be able to fund the
initial capital costs and the annual operations and maintenance of the project. This
criterion was evaluated as either Yes or No, and the sponsor was identified. The City
determined whether they could sponsor projects through a series of questions:
— Are there already funds available for the project?
— Are funds available through grants that are already in progress?
— Is the project/effort required to meet State or Federal regulations?

•

Estimated Affordability – The Projects must be affordable to the sponsoring agency.
This criterion was evaluated as High, Medium, or Low. High indicates the project is
affordable, while low indicates the project is not affordable.

•

Implementability –Projects must be feasible. This criterion includes compliance with all
applicable federal and state laws (including compliance with Trash Amendments), rules,
guidelines, regulations, and requirements, the cost of potential environmental impacts,
permitting, complexity, anticipated community support/opposition. This criterion will be
evaluated as High, Medium, or Low. High indicates the project is relatively easy to
implement, while low indicates that the project may be complex or hard to implement.

ES.4.2.2 Initial Project Screening Results

After providing multiple opportunities for public reviews, and multiple revisions of the screening
and project groupings, the TAC approved the screening with the following projects:
•

Initial Project 16 and 68: Channel Stabilization and Hydrologic Floodplains on streams
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•

Initial Project 33: Mud and Rock Creek Flood Protection Project

•

Initial Project 40: Parking Lot 4 Rehabilitation #50019

•

Initial Project 44: 5 Mile and Lindo Channel Diversion Structures Study

•

Initial Project 59: Routine Community Creek Clean Up Project (Program)

•

Initial Project 65: Laxson South Bioswale

•

Initial Project 73: Bidwell/Grape Ave Stormwater Protection and Restoration Project

•

Initial Project 77: Revised Low Impact Development and Green Infrastructure
Implementation Program for Butte County Schools

•

Initial Project 85: Chapman Mulberry Rain Garden

•

Initial Project G: Storm Water Monitoring for compliance with MS4 permit

•

Initial Project I: Trash Reduction Master Plan and Specific Implementation Projects

•

Initial Project M: Big Chico Creek 21st Century Management and
Implementation Projects

•

Initial Project N: Little Chico Creek 21st Century Management Plan and
Implementation Projects

•

Initial Project O: Comanche Creek Management Program and
Implementation Projects

•

Initial Project P: Updating the City's Stormwater Planning and Policies and
Implementation Projects

•

Initial Project Q: Teichert Ponds Improvement Project

•

Initial Project R: Fair Street Detention Basin Improvement Project

ES.5 SWRP PROJECT EVALUATIONS

No watershed-wide modeling was available to identify or quantify all possible SWRP Project
benefits. Consequently, an analysis matrix was developed to evaluate the significance of each
potential project benefit outlined in the SWRP Guidelines, to normalize the amount of benefit
expected into a point score, and to sum the total points scores for all project benefits. This strategy
allows local control over the prioritization to optimize regional benefits, while ensuring compliance
with SWRP Guidelines that will position prioritized projects for future funding solicitations. The
methodology is open and transparent, allowing input from the public, stakeholders, and the TAC,
and it is adaptable to evaluate a variety of project types.
The quantitative method for evaluating the SWRP Projects was described in the City SWRP—
Multiple Benefits Evaluation Methodology Technical Memorandum (TM) (dated March 16, 2018).
This TM is included as Appendix 5C. Using this methodology, the SWRP Project evaluations are
summarized in Table ES-2.
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Table ES-2. SWRP Project Evaluations

Evaluation Result
Units or Rating
(see Table 3 of
Appendix 5C)

Maximum
Points Possible
(see Table 1 of
Appendix 5C)

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

R: Fair Street Detention
Basin Improvement
Project

Evaluation
Result

Q: Teichert Ponds
Improvement Project

Evaluation
Points

P: Updating the City's
Stormwater Planning and
Policies and
Implementation Projects

Evaluation
Result

O: Comanche Creek
Management Program
and Implementation
Projects

Evaluation
Points

M: Big Chico Creek 21st N: Little Chico Creek 21st
Century Management
Century Management
and Implementation
Plan and Implementation
Projects
Projects

Evaluation
Result

G: Storm Water
I: Trash Reduction
Monitoring for compliance Master Plan and Specific
with MS4 permit
Implementation Projects

Evaluation
Points

85: Chapman Mulberry
Rain Garden

Evaluation
Result

77: Revised LID and
73: Bidwell Avenue/Grape
Green Infrastructure
Way Stormwater Protection Implementation Program
and Restoration Project
for Butte County Schools

Evaluation
Points

65: Laxson South
Bioswale

Evaluation
Result

59: Routine Community
Creek Clean Up Project

Evaluation
Points

44: 5 Mile and Lindo
Channel Diversion
Structures Study

Evaluation
Result

16 and 68: Channel
Stabilization and
Hydrologic Floodplains on 33: Mud and Rock Creek
40: Parking Lot 4
Streams
Flood Protection Project Rehabilitation #50019

None, Low Medium,
High

8.80

Medium

5.87

High

8.80

Medium

5.87

Low

2.93

Medium

5.87

Medium

5.87

Medium

5.87

High

8.80

Medium

5.87

Medium

5.87

High

8.80

High

8.80

High

8.80

High

8.80

High

8.80

High

8.80

Medium

5.87

None, Low, Medium,
High

8.80

0

0

0

0

Low

2.9

0

0

0

0

Low

2.9

0

0

Low

2.9

Medium

5.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Mercury (303(d) List
Pollutant)

lbs/year of sediment
(TSS) removed

8.80

0

0

0

0

132.2

0.7

0

0

0

0

324.1

1.8

0

0

1554.0

8.8

25.3

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Diuron (303(d) List
Pollutant)

None, Medium, High

8.80

0

0

0

0

None

0.0

0

0

0

0

None

0.0

0

0

None

0.0

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- DDT (303(d) List
Pollutant)

lbs/year of sediment
(TSS) removed

8.80

0

0

0

0

132.2

0.7

0

0

0

0

324.1

1.8

0

0

1554.0

8.8

25.3

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Dieldrin (303(d) List
Pollutant)

lbs/year of sediment
(TSS) removed

8.80

0

0

0

0

132.2

0.7

0

0

0

0

324.1

1.8

0

0

1554.0

8.8

25.3

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- PCBs (303(d) List
Pollutant)
- Chlorpyrifos (MS4
Pollutant)

lb/year of PCBs
removed
None, Low, Medium,
High
None, Low, Medium,
High
lbs/year of trash
removed

8.80

0

0

0

0

4.1E-05

0.7

0

0

0

0

1.0E-04

1.8

0

0

4.8E-04

8.8

7.8E-06

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.80

0

0

0

0

None

0.0

0

0

0

0

None

0.0

0

0

None

0.0

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.80

0

0

0

0

None

0.0

0

0

0

0

None

0.0

0

0

None

0.0

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.80

0

0

0

0

0

0.0

0

0

0

0

0

0.0

0

0

0

0.0

0

0.0

0

0

1099

1.8

0

0

0

0

3619

5.9

0

0

3664

5.9

5425

8.8

lbs/year of sediment
(TSS) removed

8.30

0

0

0

0

132.24

0.7

0

0

0

0

324.07

1.7

0

0

1554.00

8.3

25.27

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Pathogens and bacteria

MPN/year of fecal
coliform removed

8.80

0

0

0

0

6.2E+10

1.2

0

0

0

0

1.5E+11

2.8

0

0

4.6E+11

8.8

1.2E+10

0.2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Heavy Metals (cadmium,
copper, lead, and zinc)

lbs/year of heavy
metals removed

8.80

0

0

0

0

1.72

0.5

0

0

0

0

4.47

1.2

0

0

31.50

8.8

0.33

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Oils and grease
(polyaromatic
hydrocarbons)

lb/year of PAHs
removed

8.80

0

0

0

0

0.03

0.2

0

0

0

0

0.09

0.6

0

0

1.23

8.8

0.01

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Total Nitrogen

lb/year of Nitrogen
removed

8.80

0

0

0

0

1.71

0.2

0

0

0

0

5.49

0.6

0

0

80.60

8.8

0.33

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

lb/year of Phosphorus
removed

8.80

0

0

0

0

0.41

0.2

0

0

0

0

1.23

0.7

0

0

15.71

8.8

0.08

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

acre-feet/year

8.80

0

0

0

0

1.15

4.0

0

0

0

0

2.53

8.8

0

0

0.00

0.0

0.22

0.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

None, Low, Medium,
High

7.60

0

0

0

0

None

0.0

0

0

0

0

Medium

5.1

0

0

Medium

5.1

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total Points
Normalized Score

156.70
100.00

None, Low Medium,
High

8.30

Medium

5.53

Medium

5.53

Low

2.77

None

0.00

None

0.00

Low

2.77

Low

2.77

Medium

5.53

Low

2.77

None

0.00

None

0.00

Medium

5.53

Medium

5.53

Medium

5.53

High

8.30

None

0.00

None

0.00

8.30

0

0

0

0

Low

2.8

0

0

0

0

Low

2.8

0

0

Low

2.76666667

Low

2.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.30

0

0

0

0

Not
Improved

0

0

0

0

0

Not
Improved

0

0

0

Not
Improved

0

Not improved

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Evaluation Criteria
Water Quality Benefit
Category (All projects
evaluated)
- Improve Aquatic
Organism Health
(Bioassessment)

- Diazinon (MS4 Pollutant)
- Trash
- Sediment

- Total Phosphorus
- Increased Infiltration
- Water quality monitoring
and assessment

Water Supply Benefit
Category
- Water supply reliability
- Conjunctive Use

None, Low, Medium,
High
Not Improved,
Improved

5.87
4

8.80
6

18.79
12

2.93
2

5.87
4

37.7
24

5.87
4

104.30
67

13.68
9

5.87
4

10.58
7

8.80
6

8.80
6

14.67
9

8.80
6

14.74
9

0
14.67
9

- Groundwater Recharge

acre-feet/year

8.30

0

0

0

0

1.15

8.3

0

0

0

0

0.46

3.3

0

0

0

0

0.22

1.6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Water Conservation
- Recycled Water Use
- Storm Water Runoff
Direct Use

acre-feet/year
acre-feet/year

8.30
8.30

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

Used, not used

8.30

0

0

0

0

Used

8.3

0

0

0

0

Used

8.3

0

0

Used

8.3

Used

8.3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total Score
Normalized Score

58.10
100.00
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5.53
10

5.53
10

22.13
38

0.00
0

0.00
0

17.1
30

2.77
5

16.60
29

1 of 2

15.42
27

0.00
0

0.00
0

5.53
10

5.53
10

5.53
10

8.30
14

0.00
0

0
0.00
0

City of Chico
Storm Water Resource Plan

Table ES-2. SWRP Project Evaluations

Environmental Benefit
Category

Community Benefit
Category
- Public use / recreation
- Community involvement
- Employment
opportunities
- Mosquitoes and vectors
- Environmental justice
- Disadvantaged
communities
- Public health
- Public education,
outreach, and involvement
- Housing homeless
- Neighborhood
beautification

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

7.80

Low

2.60

High

7.80

Low

2.60

Medium

5.20

Medium

5.20

Medium

5.20

Medium

5.20

None

0.00

None

0.00

High

7.80

High

7.80

High

7.80

High

7.80

Medium

5.20

Medium

5.20

7.80

0

0

0

0

1

2.60

0

0

0

0

3

7.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

7.80

0

0

0

0

Medium

5.20

0

0

0

0

High

7.8

0

0

Medium

5.2

Medium

5.2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.00

0

0

0

0

0

0.00

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

3.90

0

0

0

0

No change

3.9

0

0

No change

3.9

No change

3.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

7.80

0

None, Low Medium,
High

8.00

Medium

5.33

Medium

5.33

7.70

0

0

0

0

7.70

0

0

0

0

8.00

0

0

0

0

8.00

0

0

0

8.00

0

0

0

8.00

0

0

8.00

0

0

None, Low, Medium,
High

R: Fair Street Detention
Basin Improvement
Project

High

39.00
100.00

Increase, no change,
decrease
Impacted, no change,
improved
Impacted, no change,
improved
Impacted, no change,
improved

Q: Teichert Ponds
Improvement Project

2.60

Total Score
Normalized Score

Decrease, no change,
increase

P: Updating the City's
Stormwater Planning and
Policies and
Implementation Projects

Low

0

None, low, medium,
high
None, low, medium,
high

O: Comanche Creek
Management Program
and Implementation
Projects

7.80

7.80

None, Low Medium,
High

M: Big Chico Creek 21st N: Little Chico Creek 21st
Century Management
Century Management
and Implementation
Plan and Implementation
Projects
Projects

Maximum
Points Possible
(see Table 1 of
Appendix 5C)

Degraded, no change,
enhanced

- Created wetland/riparian
acres
habitat
- Improved
acres
wetland/riparian habitat
- Environmental flow
Degrade, no change,
(Instream Flow)
enhance
Increase, no change,
- Energy use
decrease
Increase, no change,
- Greenhouse Gas
decrease
- Restore natural
degrade, no change,
hydrograph
restore
Enhanced, no change,
- Water temperature
Degraded
Total Score
Normalized Score

G: Storm Water
I: Trash Reduction
Monitoring for compliance Master Plan and Specific
with MS4 permit
Implementation Projects

Evaluation
Points

- Enhance natural
floodplain for improved
conveyance

85: Chapman Mulberry
Rain Garden

Evaluation
Result

- Reduction of flood risklife and safety
- Sanitary sewer overflow
reduction

number of
houses/businesses
protected
None, Low, Medium,
High
acres of urban
floodplain reduction

77: Revised LID and
73: Bidwell Avenue/Grape
Green Infrastructure
Way Stormwater Protection Implementation Program
and Restoration Project
for Butte County Schools

Evaluation
Points

- Improved flood
protection

65: Laxson South
Bioswale

Evaluation
Result

Flood Management Benefit None, Low Medium,
Category
High

59: Routine Community
Creek Clean Up Project

Evaluation
Points

Evaluation Criteria

Evaluation Result
Units or Rating
(see Table 3 of
Appendix 5C)

44: 5 Mile and Lindo
Channel Diversion
Structures Study

Evaluation
Result

16 and 68: Channel
Stabilization and
Hydrologic Floodplains on 33: Mud and Rock Creek
40: Parking Lot 4
Streams
Flood Protection Project Rehabilitation #50019

2.60
7

63.40
100.00

7.80
20

14.30
37

2.60
7

5.33

Medium

5.33

Medium

5.33

0

0

0

0

0

0

0.005

0.00163

0

0

0

0

Enhanced

8

0

0

0

0

0

No change

4

0

0

0

0

No change

4

0

0

0

0

0

Restore

8

0

0

0

0

Enhanced

8

0

0

5.33
8

Medium

7.80
20

5.33
8

37.33
59

6.70

Low

2.23

High

6.70

Low

6.70

0

0

0

0

6.70

0

0

0

0

6.70

0

0

0

0

5.50

0

0

0

6.70

0

0

0

6.70

0

0

6.70

0

7.70

24.7
63
Medium

5.33

0

0

0

0

0

0

0.03

0.01

0

0

22.5

7.7

Enhanced

8

0

0

Enhanced

8

0

No change

4

0

0

No change

0

No change

4

0

0

No change

0

0

Restore

8

0

0

0

0

Enhanced

8

0

0

5.33
8

37.3
59

None

0.00

Medium

4.47

Low

2.23

None

0

0

0

0

0

None

0.0

0

0

Low

2.23333

0

0

0

0

Low

2.2

0

0

No change

3.35

0

0

0

0

No change

3.4

0

0

0

Increase

5.5

0

0

0

0

Increase

5.5

0

0

Improved

6.7

0

0

0

0

Improved

6.7

0

0

0

Improved

6.7

0

0

0

0

Improved

6.7

0

0

0

No change

3.35

0

0

0

0

No change

0

0

0

0

Low

2.56667

0

0

0

0

Low

5.60

0

0

0

0

No change

2.8

0

0

0

0

No change

2.8

6.70

0

0

0

0

Increase

6.7

0

0

0

0

Increase

6.7

72.40
100.00

Total Normalized Score

500

2.23
3.08
31.4

6.70
9.25
52.8

42.13
58.20
204

0.00
0.00
30.3

4.47
6.17
25.0

Medium

2.23

Medium

0.00
0

0.00
0

7.80
20

7.80
20

7.80
20

7.80
20

5.20
13

0
5.20
13

Low

2.67

High

8.00

High

8.00

High

8.00

High

8.00

Medium

5.33

High

8.00

Medium

5.33

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.25

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Enhanced

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

No change

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

No change

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Restore

8

Restore

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Enhanced

8

Enhanced

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

45.03
71
High

37.42
59

2.67
4

8.00
13

8.00
13

8.00
13

8.00
13

5.33
8

8.00
13

5.33
8

6.70

High

6.70

Low

2.23

High

6.70

High

6.70

High

6.70

High

6.70

Medium

4.47

High

6.70

Low

2.23

None

0

High

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Medium

4.47

High

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

3.35

No change

3.4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

2.75

No change

2.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Improved

6.7

Improved

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Improved

6.7

Improved

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3.4

0

0

No change

3.35

No change

3.4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2.6

0

0

High

7.7

Medium

5.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

2.8

No change

2.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Increase

6.7

Increase

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

42.1
58.20
234.0

Low

5.33

14.30
37
5.33

5.33
8

2.23

Impacted, no change,
improved
Decrease, no change,
increase
Total Score
Normalized Score

14.30
37

5.33

5.33
8

Medium

5.20
13

2.23
3.08
33.34

51.22
70.74
273.57

57.58
79.53
210.5

2.23
3.08
11.03

6.70
9.25
28.63

6.70
9.25
57.01

6.70
9.25
57.01

6.70
9.25
60.76

4.47
6.17
54.48

6.70
9.25
44.61

2.23
3.08
34.19

Legend:
General Evaluation: All projects (planning projects and implementation projects) were evaluated qualitatively using the yellow rows. Qualitative ratings of high, medium, low, or none were allocated points based on the Maximum Points Possible from Table 5-2. The justification for this qualitative rating (high, medium, low, none) is provided in the discussion of each project’s evaluation.
Additional Detailed Evaluation: All implementation projects (and some planning projects with implementation project elements) were evaluated in more detail. Each of the evaluation criteria in the white rows was allocated points relative to the quantitative results of the other projects, based on the Maximum Points Possible from Table 5-2.
Normalized Score: All the points from both the qualitative (yellow rows) and quantitative (white rows) evaluation criteria are summed within each category, then normalized to a score of 100 to calculate the Normalized Score (shown in the light grey rows).
Total Normalized Score: The Normalized Scores for each category (light grey rows) are summed to calculate the Total Normalized Score (dark grey row) for each project.
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Executive Summary
As described in the Multiple Benefits Evaluation Methodology TM, The Technical Advisory
Committee (TAC) and the public prioritized the State’s Benefit Categories for the PAW watershed
and identified additional categories that were considered important in the watershed through a
survey. The TAC submitted five surveys and the public submitted 27 surveys, for a total of 32
surveys. The resulting values were averaged for the prioritization of both the State- and
community-identified benefits shown in Table ES-3; with higher scores meaning the benefit is
more important and lower scores meaning the benefit is less important. This prioritization was
used to establish the maximum points possible for each evaluation criteria, which are included in
Table ES-2.
Table ES-3. Maximum Points for each Benefit Category
Prioritization of Category
(Maximum Points Possible)

Categories
State Identified Benefits
Water Quality

8.8

Water Supply

8.3

Flood Management

7.8

Environment

8.0

Community

6.7

Community Identified Benefits
Sediment (management and erosion control)

8.3

Public education, outreach, and involvement

7.7

Water quality monitoring and assessment

7.6

Create/Improve wetland/riparian habitat

7.0

Mosquito and vector control

5.5

Housing for homeless

5.6

ES.5.1 Project Ranking/Prioritization

Using the method described above, the projects are ranked in Table ES-4 based on their total
normalized point scores (from Table ES-2). Project 77: Revised LID and Green Infrastructure
Implementation Program for Butte County Schools has the highest total normalized point score,
and consequently is ranked the highest. This ranking is based only on the State’s and the
community’s SWRP benefit categories and does not include estimated cost or regulatory
requirements that will affect project scheduling.
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Executive Summary
Table ES-4. Project Ranking Summary Based on Multiple Benefit Evaluation
Total
Normalized
Points

Ranking

Project Title

1

77: Revised LID and Green Infrastructure Implementation Program for Butte
County Schools

273.6

2

65: Laxson South Bioswale

234.0

3

85: Chapman Mulberry Rain Garden

210.5

4

40: Parking Lot 4 Rehabilitation #50019

203.8

5

O:

Comanche Creek Management Program and Implementation Projects

60.8

6

M:

Big Chico Creek 21st Century Management and Implementation Projects

57.0

N:

Little Chico Creek 21st Century Management Plan and
Implementation Projects

57.0

P:

Updating the City's Storm Water Planning and Policies and
Implementation Projects

54.5

7
8
9

33: Mud and Rock Creek Flood Protection Project

52.8

10

Q:

Teichert Ponds Improvement Project

44.6

11

R:

Fair Street Detention Basin Improvement Project

34.2

12

73: Bidwell Avenue/Grape Way Storm Water Protection and
Restoration Project

33.3

13

16 and 68: Channel Stabilization and Hydrologic Floodplains on Streams

31.4

14

44: 5 Mile and Lindo Channel Diversion Structures Study

30.3

15

I:

28.6

16

59: Routine Community Creek Clean Up Project

25.0

17

G:

11.0

Trash Reduction Master Plan and Specific Implementation Projects
Storm Water Monitoring for compliance with MS4 permit

For each SWRP Project, the estimated planning/engineering, construction, land/right-of-way, and
total capital costs are summarized in Table ES-5. The estimated annual O&M costs of each project
are also summarized in Table ES-5. For the planning projects, there is only a planning/engineering
cost; there are no construction, total capital, or O&M costs. For Implementation Projects;
planning/engineering, construction, total capital, and O&M costs are estimated. Although
Project 77: Revised Low Impact Development and Green Infrastructure Implementation Program
for Butte County Schools is a planning project, its evaluation included a cost estimate for the
planning project as well as construction costs for Implementation Projects that will be implemented
as a result of the planning project.
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Table ES-5. Project Cost Summary (Summarized from Chapter 5)
Planning/
Engineering Costs,
dollars

SWRP Project
Project 16 and 68: Channel Stabilization and Create Hydrologic Floodplains on Streams

500,000

Construction Cost,
dollars
0

Land/Right -of-Way
Acquisition Costs,
dollars
0

Total Capital Cost,
dollars
500,000

(a)

Annual O&M Costs ,
dollars per year
0

Project 33: Mud and Rock Creek Flood Protection Project

661,100

0

0

661,100

0

Project 40: Parking Lot #4 Rehabilitation, Project 50019

121,000

544,500

0

665,500

2,800

99,000

0

0

99,000

0

0

0

0

0

9,800

33,800

152,200

0

186,000

26,000

623,700

0

0

623,700

11,200

606,300

2,425,000

0

3,031,300

30,000

2,700

12,300

0

15,000

11,200

Project 44: 5 Mile and Lindo Channel Diversion Structures Study
Project 59: Routine Community Creek Clean Up Project (Program)
Project 65: Laxson South Bioswale
Project 73: Bidwell Avenue/Grape Way Stormwater Protection and Restoration Project
Project 77: Revised Low Impact Development and Green Infrastructure Implementation
Program for Butte County Schools
Project 85: Chapman Mulberry Rain Garden
Project G: Storm Water Monitoring for compliance with MS4 permit
Project I: Trash Reduction Master Plan and Specific Implementation Projects
st
Project M: Big Chico Creek 21 Century Management Plan
Project N: Little Chico Creek 21st Century Management Plan

0

0

0

0

39,000

95,400

0

0

95,400

0

683,000

0

0

683,000

0

516,000

0

0

516,000

0

Project O: Comanche Creek Management Plan

446,000

0

0

446,000

0

Project P: Updating the City’s Stormwater Master Plan and Policies

330,800

0

0

330,800

0

Project Q: Teichert Ponds Improvement Project

224,210

0

0

224,210

0

Project R: Fair Street Detention Basin Improvement Project

174,900

0

0

174,900

0

$5,118,000

$3,134,000

$0

$8,252,000

$130,000

Total
(a) O&M costs for Project 77 include all 25 implementation projects. The O&M costs per campus is $1,200/year.
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Executive Summary
ES.6 IMPLEMENTATION STRATEGY AND SCHEDULE

The implementation plan identifies the agencies that will have primary responsibility for implementing
the SWRP projects over a 20-year schedule. The implementation schedule discussed below is not
binding, but offers an efficient way to implement the projects per their descriptions. If funding for a
project becomes available prior to its scheduled timeline, the schedule should be updated.
ES.6.1 Assignment of SWRP Projects to Funding Agencies and Organizations

Table ES-6 identifies the sponsoring agencies and organizations that could help fund the SWRP Projects
in whole or in part. The City is projected to sponsor and fund the majority of the SWRP Projects.
The availability of capital and O&M funding available for each agency and organization is
summarized in Tables ES-7 and ES-8.
ES.6.2 Implementation Plan

In Table ES-9, the estimated schedule for implementation of the SWRP Projects is presented.
Table ES-10 presents the resulting schedule of capital and O&M expenditures. The SWRP Projects
were scheduled for the years 2018 through 2038, based on the following criteria (listed from the
most important to the least important):
•

The interdependencies of projects (for example, Project 44: Lindo Channel Diversion
Study should be completed prior to Project M: Big Chico Creek 21st Century
Management Plan)

•

The prioritization of the SWRP Projects in Table ES-4.

•

The availability of capital funds from each funding agency and organization.

•

The availability of annual O&M funds from each agency and organization.

•

The importance of the project to the funding agency and organization.

With this approach, most of the projects have been schedule for implementation over the next 20 years.
Based on estimated available funding for Project 77: Revised Low Impact Development and Green
Infrastructure Implementation Program for Butte County Schools, projects at six campuses were
scheduled for implementation roughly from years 2019 to 2021, as discussed in Section 6.4. Due
to limited information available, it was assumed that the plan identifying and prioritizing LID
projects for the schools would be completed in 2022 after the six high priority projects were
constructed, and thereafter, one project per year would be constructed of the remaining nineteen
implementation projects. The remaining projects may be grouped as appropriate to be competitive
for grant funding. If grant funding for projects becomes available, then it may be possible to
implement projects sooner than shown in shown in Table ES-9.
Project 33: Mud and Rock Creek Flood Protection Project was submitted by the Stream Team. Stream
Team intends to sponsor Implementation Projects that result from the planning work included in
Project 33, but Stream Team does not intend to sponsor planning projects. Consequently, there is no
sponsor for Project 33, and Project 33 has not been included in the implementation plan.
Individual projects that were grouped into larger planning project may seek funding at any time
and do not have to wait until the plan is complete.
ES-15
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Table ES-6. Project Sponsors and Funding by Agency and Organization

SWRP Project
Project 16 and 68: Channel Stabilization and Create Hydrologic Floodplains on Streams

City of Chico

Chico Unified
School District

Project Sponsoring / Funding Agency or Organization
California State
University, Chico
Stream Team

Other

Yes
Yes(a)

Project 33: Mud and Rock Creek Flood Protection Project
Project 40: Parking Lot #4 Rehabilitation, Project 50019

Yes

Project 44: 5 Mile and Lindo Channel Diversion Structures Study

Yes

Project 59: Routine Community Creek Clean Up Project (Program)

Yes

Project 65: Laxson South Bioswale

Yes
Grape Way Agricultural Farm, POC:
Brendon Smith, 916-471-0311

Project 73: Bidwell Avenue/Grape Way Stormwater Protection and Restoration Project
Project 77: Revised Low Impact Development and Green Infrastructure Implementation
Program for Butte County Schools

Yes
Earthshed Solutions, POC: Steve Breedlove,
530-210-9352, srbreedlove@gmail.com

Project 85: Chapman Mulberry Rain Garden
Project G: Storm Water Monitoring for compliance with MS4 permit

Yes

Project I: Trash Reduction Master Plan and Specific Implementation Projects

Yes

Project M: Big Chico Creek 21st Century Management Plan

Yes

Yes

Project N: Little Chico Creek 21st Century Management Plan

Yes

Yes

Project O: Comanche Creek Management Plan

Yes

Project P: Updating the City’s Stormwater Master Plan and Policies

Yes

Project Q: Teichert Ponds Improvement Project

Yes

Project R: Fair Street Detention Basin Improvement Project

Yes

Yes

(a) Stream Team will only sponsor implementation projects resulting from this planning project. There is no sponsor for the preparation of the plan.
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Table ES-7. Capital Funding Summary
Available
Capital
Funds

Agency / Organization
City of Chico

Estimated Future Capital Funding by Year, dollars
2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

$80,000

$89,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$162,500

$162,500

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

California State University, Chico

$0

$93,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Earthshed Solutions
Stream Team (also see Table 6-5)

$0
$0

$0
$0

$500
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$80,000

$344,500

$163,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Chico Unified School District

Total

Table ES-8. Annual Operations and Maintenance Funding Summary
Available
O&M
Funds

Agency / Organization

Estimated Future O&M Funding by Year, dollars per year
2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

City of Chico

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Chico Unified School District

$0

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

California State University, Chico

$0

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

Earthshed Solutions
Stream Team

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

Total
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Table ES-9. Project Implementation/Schedule
Project
Schedule, Year

SWRP Project
I:

Trash Reduction Master Plan and Specific Implementation Projects

2018

G: Storm Water Monitoring for compliance with MS4 permit

2018-2038

59: Routine Community Creek Clean Up Project (Program)

2018-2038

65: Laxson South Bioswale

2019-2020

40: Parking Lot #4 Rehabilitation, Project 50019

2019-2020

77: Revised Low Impact Development and Green Infrastructure Implementation Program
for Butte County Schools

2019-2041

44: 5 Mile and Lindo Channel Diversion Structures Study
85: Chapman Mulberry Rain Garden

2027
2021-2022

Q: Teichert Ponds Improvement Project

2021

R: Fair Street Detention Basin Improvement Project

2023

N: Little Chico Creek 21st Century Management Plan

2024-2026

O: Comanche Creek Management Plan

2024-2026

73: Bidwell Avenue/Grape Way Storm Water Protection and Restoration Project
M: Big Chico Creek 21st Century Management Plan

2027
2028-2031

16 and 68: Channel Stabilization and Create Hydrologic Floodplains on Streams

2032

P: Updating the City’s Storm Water Master Plan and Policies

2035
Not Scheduled Due
to No Sponsor

33: Mud and Rock Creek Flood Protection Project

As part of the implementation strategy, the TAC selected the following three projects for a thirty
percent design to help secure grant funding and to facilitate future design and construction of these
projects. The TAC selected the three Implementation Projects that had the highest benefit
evaluation score (Table ES-4).
•

Project 77: Revised LID and Green Infrastructure Implementation Program for Butte
County Schools

•

Project 65: Laxson South Bioswale

•

Project 85: Chapman Mulberry Rain Garden

ES-18
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Table ES-10. SWRP Project Funding and Implementation Plan/Schedule
SWRP Project

Planning Costs

Construction
Costs

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

City of Chico
Capital Costs
Project 16 and 68: Channel Stabilization and Create
Hydrologic Floodplains on Streams

$500,000

$0

Project 40: Parking Lot #4 Rehabilitation, Project 50019

$121,000

$544,500

$99,000

$0

Project 59: Routine Community Creek Clean Up Project
(Program)

$0

$0

Project G: Storm Water Monitoring for compliance with
MS4 permit

$0

$0

$95,400

$0

Project M: Big Chico Creek 21 Century Management
Plan

$683,000

$0

Project N: Little Chico Creek 21st Century Management
Plan

$516,000

$0

$516,000

Project O: Comanche Creek Management Plan

$446,000

$0

$446,000

Project P: Updating the City’s Stormwater Master Plan
and Policies

$330,800

$0

Project Q: Teichert Ponds Improvement Project

$224,210

$0

Project R: Fair Street Detention Basin Improvement
Project

$174,900

$0

Project 44: 5 Mile and Lindo Channel Diversion
Structures Study

Project I: Trash Reduction Master Plan and Specific
Implementation Projects

$500,000
$121,000

$544,500
$99,000

$95,400

st

$683,000

$330,800
$224,210
$174,900

Total Capital Costs

$3,190,310

$544,500

$95,400

$121,000

$544,500

$224,210

$0

$174,900

$962,000

$0

$0

$99,000

$683,000

$0

$0

$0

$500,000

$0

$0

$330,800

$0

$0

$0

Available Capital Funds

--

--

$80,000

$89,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Grants and Loans Needed

--

--

$15,400

$32,000

$544,500

$224,210

$0

$174,900

$962,000

$0

$0

$99,000

$683,000

$0

$0

$0

$500,000

$0

$0

$330,800

$0

$0

$0

Project 16 and 68: Channel Stabilization and Create
Hydrologic Floodplains on Streams

--

$0

Project 40: Parking Lot #4 Rehabilitation, Project 50019

--

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

Project 44: 5 Mile and Lindo Channel Diversion
Structures Study

--

$0

Project 59: Routine Community Creek Clean Up Project
(Program)

--

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

Project G: Storm Water Monitoring for compliance with
MS4 permit

--

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

Project I: Trash Reduction Master Plan and Specific
Implementation Projects

--

$0

Project M: Big Chico Creek 21 Century Management
Plan

--

$0

Project N: Little Chico Creek 21st Century Management
Plan

--

$0

Project O: Comanche Creek Management Plan

--

$0

Project P: Updating the City’s Stormwater Master Plan
and Policies

--

$0

Project Q: Teichert Ponds Improvement Project

--

$0

Project R: Fair Street Detention Basin Improvement
Project

--

$0

O&M Costs

st

$48,800

$48,800

$48,800

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

Available O&M Funds

Total O&M Costs

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

Additional Funding Sources for O&M Needed

$6,000

$6,000

$6,000

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800
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Table ES-10. SWRP Project Funding and Implementation Plan/Schedule
SWRP Project

Planning Costs

Construction
Costs

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

$194,000

$194,000

$194,000

$606,300

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$325,000

$131,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$63,000

$194,000

$606,300

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$30,000

$60,000

$90,000

$120,000

$150,000

$180,000

$210,000

$240,000

$270,000

$300,000

$330,000

$360,000

$390,000

$420,000

$450,000

$480,000

$510,000

$540,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$0

$0

$0

$28,000

$58,000

$88,000

$118,000

$148,000

$178,000

$208,000

$238,000

$268,000

$298,000

$328,000

$358,000

$388,000

$418,000

$448,000

$478,000

$508,000

$538,000

$152,200

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$2,700

$12,300

$2,700

$11,800
$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

Chico Unified School District
Project 77: Revised Low Impact Development and
Green Infrastructure Implementation Program for Butte
County Schools

$606,300

$2,425,000

Available Capital Funds

--

--

Grants and Loans Needed

--

--

O&M Costs

--

$30,000

Available O&M Funds

--

$2,000

Additional Funding Sources for O&M Needed

$325,000

California State University, Chico
Project 65: Laxson South Bioswale

$33,800

$152,200

$33,800

Available Capital Funds

--

--

$93,000

$0

Grants and Loans Needed

--

--

$0

$93,000

O&M Costs

--

$26,000
$2,000

$2,000

Available O&M Funds

$2,000

Additional Funding Sources for O&M Needed
Earthshed Solutions
Project 85: Chapman Mulberry Rain Garden

$2,700

$12,300

Available Capital Funds

--

--

Contributions, Grants, and Loans Needed

--

--

O&M Costs(a)

--

$11,200

Available O&M Funds

--

--

$500

Additional Funding Sources for O&M Needed
Grape Way Agricultural Farm
Project 73: Bidwell Avenue/Grape Way Stormwater
Protection and Restoration Project

$623,700

$0

Available Capital Funds

--

--

Grants and Loans Needed

--

--

O&M Costs

--

$0

Available O&M Funds

--

--

$623,700
$0
$623,700

(a) The O&M costs for Project 85 are zero if Earthshed Solutions is responsible for the O&M due to volunteer efforts. If the City were to acquire responsibly for maintaining this park, the fees would be approximately $11,200 annually.
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ES.7 STANDARD PROVISIONS

The SWRP Guidelines require several standard provisions be addressed in the SWRP document,
including the following:
•

California Environmental Quality Act Compliance – Many of the SWRP Projects will
improve the environment; however, the projects could cause temporary, construction
related impacts or some permanent environmental impacts. Therefore, a CEQA
review will be performed for each SWRP Implementation Project to identify impacts;
and if needed, corrective mitigation measures will be recommended.

•

Consistency with Water Quality Control Plans, Applicable Water Quality Control
Policies, and Water Rights – The SWRP prioritizes projects that will be consistent
with and contribute toward compliance with the Basin Plan and other applicable
water quality control plans and regulations. The SWRP and the projects are consistent
with existing water rights.

•

Submission to Entities Overseeing the Integrated Regional Water Management Plans
and Other Local Plans – The final SWRP will be submitted to the NSV IRWMP for
adoption in October 2018 following the adoption of the SWRP by City Council.

•

Consistency with Applicable Permits – The SWRP enhances efforts to achieve
pollutant reductions of TMDL pollutants by prioritizing those projects that have
multiple benefits. Multi-benefit SWRP Projects will also support and assist with
Phase II MS4 Permit compliance and contribute toward attainment of Total
Maximum Daily Load waste load allocations.

•

Consistency with California Health and Safety Code – Pest and Mosquito Abatement –
Projects proposed in this SWRP will involve installation of green infrastructure
including vegetated and grassy swales, which promote increased infiltration and
evapotranspiration of storm water runoff. Thus, the SWRP Projects should not increase
mosquitos or other vectors and may also result in less water reaching other
impermeable areas where it can stagnate and become habitat for vector larvae. The
Administrative Draft SWRP was submitted to the Butte County Mosquito and Vector
Control District for review and comment. City operations and maintenance staff will
oversee and maintain any new infrastructure installed within City boundaries. Current
practices for pest and mosquito abatement will be employed.

•

Modification of a River or Stream Channel – Future Implementation Projects
resulting from the SWRP Projects may involve modifications to existing creeks. The
following permits will be acquired if needed for specific projects:
— CWA Section 404 USACE Permit.
— CWA Section 401 RWQCB Certification
— A California Department of Fish and Wildlife Lake and Stream Bed
Alteration Agreement
— Local agency permits

ES-21
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•

Monitoring of SWRP Implementation – To assess the effectiveness of SWRP
implementation on a watershed basis, implementation of projects and various project
elements should be monitored and documented annually. The amount of trash
collected by the projects should be monitored and documented, along with water
quality data. Organizations that provide storm water outreach and education can selfmonitor their activities and submit the self-monitoring results for inclusion in a future
revision of the SWRP.

•

Monitoring Required by MS4 Permit – The City conducts urban runoff monitoring for
several Implementation Projects as part of their stormwater program as required by
their Phase II Permit. The City is currently monitoring three LID demonstration
projects for efficacy in reducing pollutants. The City will continue to monitor projects
as required by their MS4 Permit.

ES.8 STORM WATER RESOURCE PLAN CHECKLIST AND SELF-CERTIFICATION

The SWRP Guidelines provide a checklist to ensure all required elements of the SWRP have been
achieved. The checklist is provided in Chapter 8, and all SWRP requirements have been achieved.
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CHAPTER 1: INTRODUCTION AND DESCRIPTION OF
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CHAPTER 1
Introduction and Description of Watersheds
and Subwatersheds
1.1 INTRODUCTION

The City of Chico (City) Storm Water Resource Plan (SWRP) is a comprehensive document that
will identify and evaluate storm water projects within the Big Chico Creek and Little Chico Creek
watersheds. Development of the SWRP was led by the City. The SWRP was prepared through
collaborative efforts with stakeholders and the public and was customized to the specific storm
water and dry weather runoff issues in the watershed. The main goal of the SWRP is to identify
and prioritize storm water and dry weather runoff projects in the Planning Area Watershed (PAW)
through detailed analyses of watershed processes and surface and groundwater resources, input
from stakeholders and the public, and analysis of multiple benefits that can be achieved.
1.2 PLANNING AREA WATERSHED DESCRIPTION

The Planning Area Watershed is shown on Figure 1-1 and includes the Big Chico Creek (BCC)
and Little Chico Creek (LCC) watersheds. The watershed locally called BCC includes the BCC,
Rock Creek, Sycamore Creek, and the Mud Creek watersheds (shown in blue on Figure 1-1). The
LCC watershed is shown in green on Figure 1-1 and includes LLC and Comanche Creek. The
BCC/LCC SWRP Planning Area includes the BBC, LLC and Mud Creek Hydrologic Unit Code
(HUC) 10 watersheds, as defined by the National Hydrography Dataset. The Planning Area
boundary is the outer limit of the combined three HUC 10 watersheds.
The Planning Area is approximately 287,100 acres in size (449 square miles), including:
•

Big Chico Creek (HUC 10 1802015705): 90,426 acres

•

Mud Creek (HUC 10 1802015706): 137,709 acres

•

Little Chico Creek (HUC 10 1802015803): 58,971 acres

At this size, the Planning Area is classified as a subbasin, as defined by the USGS watershed sizes
(see Table 1 of the SWRP Guidelines), as a Hydrologic Area as defined by the California Water
Service (Cal Water) watershed sizes (see Table 2 of the SWRP Guidelines).
This Planning Area was defined to include all the watersheds draining through the City, which is
the agency leading the preparation of this SWRP. Use of a smaller watershed would not cover the
entire City. These watersheds drain into the Sacramento River, so use of a larger watershed would
result in the Planning Area including the Sacramento River Watershed, which is too large of an
area for the City to manage as the agency leading this SWRP effort.
Although the City is the agency leading this SWRP preparation effort, the SWRP is a
watershed-wide document. Butte County, Tehama County, and other agencies and organizations
were invited to participate in the SWRP development, and storm water projects were included in
the SWRP for any location within the Planning Area (not just within the City).
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1.3 AGENCIES WITHIN THE WATERSHED

The various agencies, water suppliers, and water users in the PAW are shown on Figure 1-2.
These include:
•

The City owns and maintains storm drainage facilities within the City limits. Storm
drainage facilities are shown in Figure 1-3. The City also owns and operates a
sewer system. The City participated in the development of the SWRP.

•

Most of the PAW is in Butte County, with a small portion in Tehama County. Butte
County owns and maintains storm drain facilities within the PAW, but outside City
jurisdiction. Butte County had a representative on the Technical Advisory Committee
(TAC). Tehama County was invited to participate on the TAC but opted to participate
on a stakeholder level, but did not attend meetings.

•

The PAW is entirely within Butte County Resource Conservation District. A
representative was included on the TAC, but did not attend meetings.

•

Cal Water provides potable water to areas within and around the City. Cal Water was
invited, but did not participate in the development of the SWRP.

•

M and T Chico Ranch, although not an agency, is a major user of agricultural water in
the southwest portion of the PAW. It receives irrigation water from LCC and
Comanche Creek for use southwest of the City. A representative participated in the
development of the SWRP at the stakeholder level.

1.4 SURFACE WATER RESOURCES AND WATER QUALITY PRIORITIES

The main surface waterbodies within the PAW include Rock Creek, Mud Creek, Big Chico Creek,
Lindo Channel, Little Chico Creek, and Comanche Creek. In addition, there are several smaller,
natural creeks as well as a number of drainage and irrigation facilities. See Figure 1-1 for the main
surface waterbodies.
On the east side of the PAW, the terrain is mountainous and steep, creating more channelized
streams. In the middle of the watershed, near the eastern edge of the City, the terrain flattens out.
This change in topography created an alluvial fan where flows historically slowed, allowing
sediment to settle. Through the City, streams have been altered in some places to create
recreational areas and flood control diversions. However, many of the streams in the City remain
natural and have not been reconstructed into trapezoidal conveyance channels. Towards the
western side of the watershed, the terrain is relatively flat, and waterways have been highly altered
for both flood control and agricultural purposes. Channelization and levee construction along Rock
Creek, Mud Creek, Big Chico Creek, Little Chico Creek, and Comanche Creek increased arable
farmland and reduced flooding. Several creeks and drainages in the watershed have been altered
to provide conveyance of drainage of urban or agricultural lands. These creeks are also used for
irrigation water supply and habitat in some areas.
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Rock Creek, Mud Creek, and Big Chico Creek all flow into the Sacramento River just west of the
City. The water from Little Chico Creek and Comanche Creek flow into poorly defined
channels/sloughs that wind southwest through miles of agricultural land southwest of the City.
1.4.1 Surface Water Quality

The water quality of the surface waters in the PAW is generally high. However, there are several
water quality issues that have been noted in previous reports and studies, including bacteria, trash,
sedimentation, priority pollutants included in the California 303(d) list, and priority pollutants
included in the City’s Municipal Separate Storm Sewer Systems Phase II Permit. These issues and
the strategies to address these issues are further discussed in Appendix 1A, the Water Quality
Technical Memorandum.
1.4.1.1 Water Quality Priorities and Governing Regulations

This section describes the various regulatory requirements such as storm water permits, applicable
total maximum daily loads (TMDLs), and water body-pollutant combinations listed on the State’s
Clean Water Act Section 303(d) list of water quality limited segments as well as the resulting water
quality priorities within the PAW. Priority pollutants are shown on Figure 1-4.
1.4.1.1.1 Water Quality Control Plan for the Sacramento River and San Joaquin River Basins

Under the federal Clean Water Act (CWA) and California's Porter-Cologne Water Quality Control
Act, the State Water Board and Regional Water Quality Control Boards (Regional Water Boards)
have regulatory responsibility for protecting the quality of the State’s surface water and
groundwater. Each Regional Water Board is required to formulate, adopt, and support the
implementation of and compliance with water quality control plans (Basin Plans), which establish
beneficial uses and water quality objectives (WQOs) to protect those uses, and develop an
implementation program to achieve the established WQOs.
The Basin Plan applicable to the PAW is the Central Valley (Region 5) Regional Water Board’s
“Water Quality Control Plan for the Sacramento and San Joaquin River Basins”
(CVRWQCB, 2016). Table II-1 of the Basin Plan lists the main waterbodies within the region as
well as the associated beneficial uses, and Section III of the Basin Plan establishes the WQOs to
protect the designated beneficial uses.
The major creeks in the PAW are used for contact and non-contact recreation, habitat,
migration/spawning, and irrigation. In addition to these beneficial uses, the creeks are used to
convey flood flows and storm drainage away from urbanized areas to the Sacramento River. Most
waterways in the PAW have been modified from their natural state to some extent, which, in some
cases has altered the waterways’ abilities to provide their beneficial uses, such as freshwater
habitat, migration, spawning, and wildlife. More details on beneficial uses of the streams in the
PAW are included in Appendix 1A.
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1.4.1.1.2 NPDES Phase II MS4 Permit

The Phase II MS4 Permit is the National Pollutant Discharge Elimination System (NPDES)
General Permit that regulates small MS4 storm water discharges in the PAW. This regulatory
mechanism is designed to control the discharge of pollutants to surface water primarily through
the implementation of Best Management Practices (BMPs). The City is required to comply with the
Phase II MS4 Permit, including the applicable TMDL implementation requirements in Attachment G.
Compliance with the Phase II MS4 Permit, including TMDL implementation requirements, is
documented in Annual Reports submitted to the State Water Board. As summarized in the Yuba City
Basin SWRP (2018):
The Phase II MS4 Permit and TMDLs generally require Permittees and responsible parties to implement a
series of BMPs in order to reduce pollutants from the MS4s to the maximum extent practicable (MEP). The
MEP standard requires Permittees to apply BMPs that are effective in reducing or eliminating the
discharge of pollutants to the waters of the U.S. The specific requirements are included within the NPDES
Permit provisions.
As a part of the overall strategy for the municipal storm water program, a series of BMPs are implemented in
order to comply with the Discharge Prohibitions and Receiving Water Limitations, including source controls
and/or treatment controls. Regulated projects (i.e., those that create and/or replace 5,000 square feet or more
of impervious surface) must implement low impact development (LID) standards designed to reduce the
volume of runoff, treat storm water, and provide baseline hydromodification management.

This permit also requires some monitoring. The City recently started a Special Studies Monitoring
Program to assess and evaluate effectiveness of three LID projects proposed by the City. The
monitoring performed for this program will provide water quality data for Big Chico Creek in
three locations after the LID projects are implemented. The monitoring program will test sediment,
dissolved oxygen, temperature, bacteria, and nutrients and will characterize habitat quality
using bioassessments.
The Phase II MS4 lists the City as a contributing source to the Sacramento River TMDL for
Diazinon and Chlorpyrifos. However, the most recent revision of the Phase II MS4 (not yet
adopted) has been edited to remove the City as a contributing source of Diazinon and Chlorpyrifos
based on the State’s assessment that the City does not discharge directly to the Sacramento River
and was therefore erroneously listed in the 2013 version of the MS4 permit (SWRCB, 2017a).
Since the edits have not yet been approved at the time of this report (May 2018), it is assumed that
the City will remain listed as a contributor, but the status of this decision will continue to be
monitored for the future updates of the SWRP. No other TMDLs are listed in the Phase II MS4 for
waterbodies in the PAW.
1.4.1.1.3 California’s 303(d) List

The 303(d) list identifies waterbodies that do not meet the CA EPA’s water quality standards and
indicates the pollutant of concern. This list is used to prioritize the creation of TMDL values for
various pollutants, which translate into treatment requirements in NPDES permits. The 2012 list
defines priority pollutants for Big Chico Creek, Comanche Creek, and Mud Creek, as shown in
Table 1-1. Comanche Creek has been delisted from the 2014 303(d) list, which has not yet been
approved and therefore, Comanche Creek will continue to be included in this report. Lindo
Channel and Little Chico Creek were assessed by the SWRCB, but do not have priority pollutants
included on the 303(d) list.
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Table 1-1. Priority Pollutants within Watershed

Waterbody Name

Pollutant

Pollutant
Category

Expected TMDL
Adoption Date

Listing Status

Big Chico Creek (Butte
and Tehama Counties)

Mercury

Metals/
Metalloids

Included on
303(d) list

2021

Comanche Creek
(from Little Chico Creek(a)
to Angel Slough, Butte and
Glenn Counties)

Diuron

Pesticides

Included on
303(d) list

2021

Mud Creek (Butte County)

Unknown Toxicity

Toxicity

Included on
303(d) list

2021

Trash

Not on 303(d)
list, but included
in Trash
Amendments

Implementation
plans required in
2018

All surface waters
(a)

Trash

Waterbody name and segment description is provided by the State. Comanche Creek does not connect to Little Chico Creek.

Because Big Chico Creek flows into the Sacramento River, priority pollutants for the Sacramento
River are included in Figure 1-4. Priority pollutants identified in the 303(d) list for Big Chico
Creek, Mud Creek, and Comanche Creek are also shown on Figure 1-4.
1.4.1.1.4 CVRWQCB Monitoring and Reporting Program Order R5-2002-0192, Sycamore
Pool Operations

The City operates a concrete swimming pool, Sycamore Pool, in the channel of Big Chico Creek
at the One-Mile Recreation Area in Bidwell Park. The pool was built in the 1920s and water levels
are controlled in the pool with a flashboard dam, which was replaced with an inflatable dam around
2008. Cleaning of Sycamore Pool has historically resulted in a large increase in turbidity levels
and sedimentation, and therefore, the State of California (State) requires monitoring and reporting
of turbidity monthly during cleaning. The State also requires weekly reporting of fecal coliform
levels from June 1 to September 30 and monthly reporting during the rest of the year.
1.4.1.1.5 Statewide Trash Amendments

On April 7, 2015, the State Water Board adopted an Amendment to the Water Quality Control Plan
for Ocean Waters of California (Ocean Plan) to Control Trash and Part 1 Trash Provision of the Water
Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries (ISWEBE Plan).
Together, they are collectively referred to as “the Trash Amendments,” which became effective on
December 2, 2015. The objective of the Trash Amendments is to provide statewide consistency for the
Water Boards' regulatory approach to protect aquatic life and public health beneficial uses and reduce
environmental issues associated with trash in State waters, while focusing limited resources on high
trash generating areas (SWRCB, 2015a).
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The Trash Amendments require Phase II MS4 Permittees, after receiving the California Water
Code Section 13383 letter from the State Water Board (issued June 1, 2017), to choose either
“Track 1” or “Track 2” to comply with the narrative water quality objective for trash. The two
options are summarized below:
•

Track 1 – Install, operate, and maintain full capture systems in storm drains that
capture runoff from one or more of the Priority Land Uses (PLUs) within the
municipalities’ jurisdiction. The monitoring requirements are fulfilled by the
implementation/demonstration of the full capture systems.

•

Track 2 – Implement a plan with a combination of full capture systems, multi-benefit
projects, institutional controls, and/or other treatment controls to achieve full capture
system equivalency. Monitoring is required to demonstrate the effectiveness of the
controls and compliance with full capture system equivalency.

The City conducted a preliminary planning level analysis, and has selected Track 1 as its
compliance option.
Projects prioritized and selected through the SWRP process are anticipated to incorporate, as
appropriate, full capture systems approved for use by the State Water Board to fulfill requirements
of the Trash Amendments. Examples of full capture systems currently on the State Water Board’s
approved list include bioretention, detention basins, and infiltration trenches or basins.1 Accordingly,
SWRP projects that incorporate these systems will support compliance with the Trash Amendments,
while at the same time achieving storm water runoff quantity and quality benefits.
1.4.1.1.6 Statewide Mercury Provisions

The following section is a quote from the Yuba City Basin Storm Water Resource Plan (2018), as this
information also applies to Chico:
On May 2, 2017, the State Water Board adopted Resolution 2017-0027, which approved "Part 2 of the
Water Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries of California—Tribal
and Subsistence Fishing Beneficial Uses and Mercury Provisions" (Statewide Mercury Provisions). 2 This
Resolution provides a consistent regulatory approach throughout the State by setting mercury limits to
protect the beneficial uses associated with the consumption of fish by people and wildlife. Additionally, the
State Water Board established three new beneficial use definitions for use by the State and Regional Water
Boards in designating Tribal Traditional Culture (CUL), Tribal Subsistence Fishing (T-SUB), and
Subsistence Fishing (SUB) beneficial uses to inland surface waters, enclosed bays, or estuaries in the State.
The State Water Board approved one new narrative and four new numeric mercury objectives to apply to
those inland surface waters, enclosed bays, and estuaries of the State that have any of the following
beneficial use definitions: COMM, CUL, T-SUB, WILD, MAR, RARE, WARM, COLD, EST, or SAL, with
the exception of waterbodies or waterbody segments with site-specific mercury objectives.

1

https://www.waterboards.ca.gov/water_issues/programs/stormwater/docs/trash_implementation/fcs_list_of_mbts_04aug17.pdf

2

https://www.waterboards.ca.gov/water_issues/programs/mercury/docs/hg_prov_final.pdf
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Pursuant to the implementation approach for the Statewide Mercury Provisions, the Phase II MS4 Permit
will be revised in the future to include a combination of the following mercury pollution prevention and
mercury control measures to reduce total mercury or methylmercury discharges:
•

Thermometer exchange programs and fluorescent lamp recycling programs or enhancement of
household hazardous waste collection programs to better address mercury-containing waste products
(potentially including thermometers and other gauges batteries, fluorescent and other lamps, switches,
relays, sensors, and thermostats).

•

Public education and outreach on disposal of household mercury-containing products and use of
non-mercury containing alternatives.

•

Education of auto dismantlers on how to remove, store, and dispose of mercury switches in autos.

•

Survey of use, handling, and disposal of mercury-containing products used by the MS4 discharger
agencies and development of a policy and time schedule for eliminating the use of mercury containing
products by the discharger.

All of the aforementioned control measures are required; except, at the discretion of the Permitting
Authority, additional measure(s) may be substituted for one or more measures if the substituted measure(s)
would provide an equivalent level of control or prevent total mercury or methylmercury pollution.

In conjunction with the BMPs and control measures identified above, projects selected through the
SWRP prioritization process will further contribute to mercury load reductions to surface water,
thereby supporting compliance with the new mercury standards. SWRP projects that reduce the
volume of storm water runoff to surface water (e.g., through infiltration) also reduce the load of
waterborne mercury and other pollutants that might otherwise reach surface water. Projects that
filter sediment and other particulates from storm water runoff (e.g., through infiltration, vegetated
swales, or detention basins) also reduce the pollutant load typically associated with sediment,
including mercury.
1.4.1.1.7 Irrigated Agriculture Waste Discharge Requirements

As noted in the introduction of Section 1.4, the western portion of the watershed is agricultural.
Agricultural areas are regulated by irrigated agriculture waste discharge requirements, as explained
below (Larry Walker, 2018):
Water discharges from agricultural operations in California include irrigation runoff, flows from tile drains, and
storm water runoff. These discharges can affect water quality by transporting pollutants, including pesticides,
sediment, nutrients, salts (including selenium and boron), pathogens, and heavy metals, from cultivated fields
into surface waters. Many surface water bodies are impaired by pollutants such as pesticides, nitrate, and salts
from agricultural sources. Nutrients and salts contained in such discharges that percolate down to groundwater
can also impact groundwater quality.
To prevent agricultural discharges from impairing the waters that receive these discharges, the State Water
Board’s Irrigated Lands Regulatory Program (ILRP) regulates discharges from irrigated agricultural lands.
This is done by issuing WDRs or conditional waivers of WDRs (Orders) to growers. The WDRs regulate
waste discharges from irrigated lands that could affect ground and/or surface waters of the State. The WDRs
allow for the formation of compliance groups or coalitions to promote economies of scale and reduce the
potential administrative burden on State Water Board staff that would result from issuing individual WDRs to
each grower.
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The ILRP issued two WDRs that are applicable to the watershed, as follows:
•

Central Valley Regional Water Board Order No. R5-2014-0030-R1, amended by Order Nos.
R5-2015-0115, R5-2016-0014, and R5-2016-0015 and entitled “Waste Discharge Requirements
General Order for Growers within the Sacramento River Watershed that are Members of a
Third-Party Group” (SWRCB, 2016):
— The Sacramento Valley Water Quality Coalition (SVWQC) is the largest compliance group in the state,
encompassing approximately 1.3 million acres of irrigated agricultural lands. There are 13 individual
subwatershed compliance groups under the umbrella of the SVWQC, with third-party oversight of the
SVWQC provided by the Northern California Water Association (NCWA). Local Farm Bureaus and
Resource Conservation Districts also provide oversight and assistance to subwatershed groups.

The WDRs specify numerous requirements for members (owners or operators that enroll irrigated acreage in
the program) and third-party groups (entities that coordinate the actions of members), including surface
water monitoring and reporting, submittal of farm evaluations, attendance at outreach events, preparation
and implementation of sediment and erosion control plans and nitrogen management plans, and groundwater
quality assessment and monitoring. Where water quality objectives or triggers are exceeded in surface water
or groundwater, WDRs may require development and implementation of a Surface Water Quality
Management Plan or a Groundwater Quality Management Plan, respectively. Approved TMDLs in the Basin
Plan that apply to water bodies within the third-party’s geographic area and have allocations for irrigated
agriculture are required to be implemented in accordance with the applicable Basin Plan provisions.

This SWRP will be consistent with and support compliance with WDRs where prioritized
multi-benefit projects direct storm water runoff from agricultural lands to groundwater recharge.
Benefits will be realized in groundwater quantity and quality through groundwater replenishment,
particularly in groundwater basins with elevated concentrations of salts. Reducing the volume of
runoff to surface water will reduce pollutant loads including pesticides, sediment, nutrients, salts,
pathogens and heavy metals, contributing to surface water quality improvements and attainment
of TMDL WLAs.
1.4.1.2 Activities that Impair Runoff Quality and Strategies to Address Water Quality Compliance

Urbanization has led to the modification and disruption of natural watershed processes, including:
•

•
•

Large increases in impervious surfaces increase runoff volume, flow rates, and flow
velocities, and also decrease infiltration.
— Increased runoff rates and volumes more effectively mobilize and transport pollutants
to drainage networks like MS4s and eventually to receiving waters (McKee, 2003).
Leveling of land decreases slopes and removes natural topographic depressions that can
increase the velocity and quantity of runoff and decrease the recharge of groundwater.
Channelizing runoff into drains increases the velocity of runoff, increases erosion and
sedimentation, and decreases the capacity for runoff to infiltrate to groundwater:
— There is a correlation between sediment yields from urban watersheds and the
loading of contaminants to local waterbodies such as mercury, heavy metals, and
pesticides/insecticides.
— Storm water runoff from agricultural and rural areas also mobilizes and transports
substances such as chemicals (e.g., fertilizers, insecticides, legacy pesticides,
heavy metals), pathogenic bacteria, sediment, and many other constituents of
concern that degrade surface water quality.
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The BCC and LCC SWRP is designed to prioritize and select projects that achieve multiple
benefits, including the following:
•

Water quality improvements;

•

Water supply augmentation through groundwater recharge;

•

Flood management;

•

Environmental benefits such as habitat protection and improvement, increased urban
green space, reestablishment of the natural hydrograph, and reduced greenhouse
gas emissions; and

•

Community benefits such as enhanced and/or created recreational and public use
areas, community involvement and employment opportunities.

Among these, one of the more significant benefits is the mitigation of water quality impacts to
surface water from storm water runoff. The SWRP’s objective of maximizing water quality serves
as the nexus between the SWRP and those regulatory mechanisms described in Section 1.4.1.1 of
this report (i.e., the Phase II MS4 Permit, TMDLs, WDRs); SWRP projects that are consistent with
and contribute to compliance with these regulatory mechanisms are given a higher priority ranking
and therefore have a greater likelihood of being implemented.
Table 1-2 summarizes the pollutants of concern in the PAW and potential strategies to address
them through anticipated SWRP projects. In addition to the benefits listed in Table 1-2, potential
SWRP strategies are designed to contribute toward compliance with applicable regulatory permits,
TMDLs, and WDRs.
Table 1-2. Pollutants of Concern in the PAW and
Anticipated SWRP Strategies to Address Them
Pollutants of Concern
•
•
•
•
•

Diazinon, Chlorpyrifos
Mercury
Diuron
Trash
Group A legacy pesticides and PCBs

Potential SWRP Strategies
•
•
•
•
•
•
•
•
•

Infiltration/groundwater recharge
Biofiltration
Bioretention
Detention/retention basins
Hydromodification control
Green street projects
Grass filter strips, bioswales and/or other
BMPs to improve water quality of runoff
Capture and use systems
Public outreach/education

This SWRP identifies, prioritizes, and selects projects that reduce storm water and dry weather
runoff. The SWRP Projects will reduce pollutants in storm water discharges, increase
infiltration/groundwater recharge, improve flood control, and protect water quality in receiving
waters. These objectives will be accomplished by employing an array of appropriate non-structural,
structural, regional, and green infrastructure BMPs to reduce runoff volume, velocity, and erosion
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and sediment transport, maximize the use of green infrastructure for catchment, infiltration, and
treatment, and by conducting public outreach and education. Such BMPs have benefits across
multiple pollutant categories (e.g., pesticides, trash, heavy metals). SWRP projects will therefore be
consistent with and will contribute toward compliance with applicable regulatory mechanisms,
including applicable permits, TMDLs, and WDRs.
1.4.1.3 Citizen Monitoring Efforts

Stream Team has organized and conducted citizen-based surface water quality monitoring for
several years. When the data has been successfully reviewed and the data quality confirmed, this
water quality data could be used to help plan and design storm water projects.
1.5 GROUNDWATER RESOURCES

Figure 1-5 shows the locations of the California DWR Bulletin 118 Groundwater Basins relative
to the PAW. There are two groundwater subbasins that underlie the PAW; these include the Vina
Subbasin and West Butte Subbasin of the Sacramento Valley Basin. The groundwater subbasins
are hydrologically divided by Big Chico Creek.
1.5.1 Groundwater Levels

The groundwater near the PAW typically flows southwesterly, down gradient from the Sierran
foothills towards the Sacramento River. Localized pumping near the City of Chico and other
groundwater-dependent agencies and municipalities can disrupt this natural groundwater flow
direction and gradient. Depressions in the potentiometric water levels occur near these areas of
relatively heavy pumping.
The average annual depth to groundwater near the City typically fluctuates between 5 to 10 feet
within the unconfined aquifer system and 15 to 25 feet within the confined aquifer system
(DWR, 2004). Drought conditions, especially multiple-year droughts, increase the annual
fluctuation. Autumn 2017 (post-drought) groundwater elevations within the upper unconfined
aquifer system near the PAW ranged from approximately 150 to 100 feet, mean sea level (msl).
By comparison, autumn 2014 (mid-drought) groundwater elevations were approximately 130 to
90 feet msl.
1.5.2 Groundwater Quality

Groundwater within the Vina and West Butte Subbasins near the PAW is described in Bulletin
118 (2004) as being primarily calcium-magnesium bicarbonate and magnesium-calcium
bicarbonate. The subbasins’ localized water quality impairments include elevated nitrate, calcium,
and total dissolved solids (DWR, 2004). Multiple groundwater quality monitoring wells
(downloaded from Geotracker GAMA June 2017) are located in the PAW, as shown in Figure 1-5.
Municipalities are also required to monitoring groundwater quality and submit water quality data
to the Butte County Department of Health Services and the California Department of Health
Services, where the information is made public.
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1.6 WATER USES

Groundwater is the sole source of potable water supply in the watershed. Cal Water provides
approximately 18,000-25,000 acre-feet per year of potable water to the City. Private wells provide
groundwater to those outside Cal Water’s service boundary.
The source of irrigation within the PAW is primarily groundwater. M&T Chico Ranch and Dayton
Irrigation District southwest of the City use groundwater for irrigation. Another source of irrigation
is from surface water from Comanche Creek and Little Chico Creek.
Recycled water for potable or non-potable uses is currently not an option within the watershed,
but the potential for use is being investigated by Cal Water.
1.7 WATERSHED PROCESSES

Historically, Big Chico Creek and Little Chico Creek meandered naturally from the foothills into
the valley. In the transition from foothills to valley, the water velocities slowed, allowing sediment
to drop out of suspension, creating an alluvial fan. This alluvial fan produced fertile ground,
contributing to the increase in agriculture and urbanization of the area. Levees, channel
modifications, and various diversion structures were constructed to provide flood control and
drainage to allow agriculture and communities to develop and thrive. Restricted and modified
channels limit natural meandering processes and contributes to increases in velocity where the
floodplain has been decreased or decreases in velocity where dams and weirs divert flows.
Urbanization also resulted in the increase of impervious areas. The grasslands and scrublands that
had previously allowed infiltration of rainfall and slowed the flow of runoff into the creeks were
replaced with roads, buildings, and other infrastructure that increased the speed with which runoff
could reach creeks. Higher runoff increases erosion and sedimentation, which may damage aquatic
habitat, block passage of water, contain toxic metals and other contaminants, and limit infiltration.
Beneficial uses are impaired by trash from surface water runoff that contaminates waterbodies and
negatively impacts ecosystems. Creek banks subject to erosion caused by increased flows and
volumes are often modified by humans to reduce erosion (e.g., channel armoring with rip-rap),
further impacting aquatic habitat and often leading to downstream erosion problems. Urbanization
also impairs water quality, as surface runoff carries pollutants such as pesticides, pet waste, trash,
and other elements into local waterways. Irrigation in urban and agricultural areas results in dry
weather runoff in the summer.
Currently, the west side of the PAW is mostly agricultural, makes up approximately 16 percent of
the total PAW area, and has an impervious cover of approximately 2 percent. The central part of
the PAW is urbanized, the majority of which is within Chico’s city limits. This central part of the
PAW makes up approximately 12 percent of the total PAW area and has an impervious cover of
approximately 50 to 60 percent. The east side of the PAW is mountainous open space, makes up
approximately 72 percent of the total PAW area, and has an impervious cover of approximately
2 percent. Hydrologic processes in agricultural and mountainous areas are affected by physical
characteristics such as hydrologic soil group/infiltration rate and land slope. Urban hydrology,
however, tends to be more affected by impervious cover and man-made drainage systems. This
understanding of physical characteristics and hydrologic processes helps inform the project
selection and prioritization process.
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1.7.1 Soil Characteristics

Most soils in the planning area watershed are in Hydrologic Soil Groups (HSGs) C and D, which
have low infiltration capabilities. Soils in the northeast regions of the watershed and south of the
City have soils in HSG B, which allows more infiltration. There are several areas with HSG A,
which allows for the most infiltration. See Figure 1-6.
1.7.2 Slopes

Ground surface slopes impact the amount of runoff produced and are shown in Figure 1-7. Steeper
slopes have less infiltration and more potential for runoff. The east side of the PAW has the steepest
terrain, with slopes from 20-60 percent. The middle and west sides of the PAW have flatter slopes
around 0-2 percent.
1.7.3 Land Use

The amount of impervious cover is related to how the land is used. The PAW supports a range of
land uses, including agriculture, parks, open space, residential, commercial, and industrial.
Figure 1-8 shows the land uses within the County and Figure 1-9 shows the land use within the City.
Land uses in the urban area in the middle part of the PAW consist of residential, commercial,
industrial, and mixed uses. Impervious cover for these types of land uses range from 30 percent to
95 percent, where high impervious percent is associated with high runoff potential. Land use in
the west side of the PAW includes agriculture and associated rural facilities. Impervious cover for
the agricultural areas ranges from 2 percent to 5 percent, and has low potential for runoff. Land
use on the east side of the PAW primarily includes open space. Impervious cover for the open
space areas ranges from 2 percent to 5 percent, but has a higher potential for runoff than the
agricultural areas due to the higher slope of the land.
1.7.3.1 Publicly Owned Land

The State Guidelines emphasize implementing storm water capture and use projects on public
lands. The City and the PAW has various types of public land with ranging applicability for project
implementation. These areas are described below, shown on Figure 1-10, and acreages are
summarized in Table 1-3.
•

City Parks – Desirable land for implementing new storm water projects since projects
could incorporate community benefits and are publicly owned.

•

Undeveloped City Parks – These lots are City-owned open areas where no
development has occurred but a park is planned.

•

Public Services, Utilities, and Government Buildings – Although not all of the parcels
highlighted will be fully available for project implementation due to site constraints,
this land is owned by the City and therefore potentially available for improvements
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•

Education and Social/Community Assembly – Although not all of the parcels
highlighted will be fully available for project implementation due to site constraints,
this land may be owned by a public entity, such as a school district, and may be
available for projects

•

Parking Lots – The Parking Lot parcels on Figure 1-10 are public parking lots. These
are areas that have the potential to be modified to incorporate low impact
development. However, as construction or development occurs on streets and parking
lots anywhere within the City, they are required to implement LID techniques per the
City’s LID guidelines.
Table 1-3. Public Land Type and Area
Public Land Type

Area, acres

City Parks

3,653

Undeveloped City Parks

32

Public Services, Utilities, Government Buildings

345

Education and Social/Assembly Areas

625

Parking Lots

720

The ownership of and responsibility for creeks impacts the ability of public agencies to perform
projects and operations and maintenance (O&M) activities within those creeks. If an agency owns
a creek, performing projects and O&M is relatively easy. If a creek is privately owned, an agency
cannot perform projects or O&M without first obtaining an easement. Responsibility for the PAW
creeks is described below:
•

Rock Creek: The waterway traverses through private properties.

•

Mud Creek: DWR owns and maintains the channel while Butte County maintains the
levee system.

•

Lindo Channel: The City is responsible for maintaining Lindo Channel from the weir
at the Hooker Oak Park Recreational Area, to 400 feet downstream of Highway 32
(Nord Avenue). Lindo Channel traverses over both City property and
private properties.

•

Big Chico Creek: BCC is within City property from the Big Chico Ecological
Preserve to the amphitheater on the Chico State campus. BCC is completely within
university property from the amphitheater westerly to Cherry Street. It is within City
property from Cherry Street to the railroad tracks. From there, it is on private property
from the railroad tracks to Highway 32. It is on City property from Highway 32 to
Bidwell Drive. From Bidwell Drive to the confluence with Mud Creek, BCC is
generally located on property included in the deed granted by Bidwell to the State and
currently under the control of the County, but in this reach the creek also enters
private property. From the confluence of Mud Creek to the Sacramento River, BCC is
within the State Parks Department property.
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•

Little Chico Creek: The creek traverses through private properties. The State has an
easement for maintenance, but the City does not.

•

Comanche Creek: The creek traverses mostly through private properties. The section of
Comanche Creek from Midway to Otterson Drive is on property owned by the City.

1.7.4 Habitat

The LCC watershed can be subdivided into four zones: mountain, foothill, urban, and agriculture.
Each zone has dominant ecological, physiographic, and land use conditions that influence that
portion of the watershed. Information for each zone was summarized from Little Chico Creek
Watershed Existing Conditions Report, 2002 (CSU Chico, 2002). Although this information was
only available for the LCC watershed, due to the similarities in topography and proximity, it is
assumed that the BCC watershed shares these same habitat characteristics. The zones are
summarized below.
1.7.4.1 Mountain Zone/Foothill Zone

The Mountain and Foothill Zones extend from the upper edges of the watershed to near the City.
These zones provide vegetation and climate to support habitat typical of mountains and foothills.
Vegetation types and habitat are described below:
•

Vegetation includes forest communities with pines at higher elevations, oaks at lower
elevations, and alders along the creek banks; chaparral communities with manzanita,
buck brush, poison oak, scrub oak, woodland communities with blue oak and valley
oak; and grassland communities with non-native grass species and native grass
species (which is present in the Foothill Zone).

•

The Mountain and Foothill Zones provide habitat for a diverse range of terrestrial/air
fauna common to the vegetation communities listed above, including northern flying
squirrel, mountain lions, black bear, a variety of owl species, golden eagles in the
lower elevations, and prairie falcons.

•

Creeks provide aquatic habitat for native rainbow trout, newts, tree frogs, and
toads. California roach, Sacramento sucker, and riffle sculpin are present in the
Foothill Zone.

1.7.4.2 Urban Zone

The Urban Zone is in the valley on the edge of the Foothill Zone and mainly contains residential
and urban developments. This zone has non-native vegetation and limited and disturbed habitats,
as typical in urban areas. Vegetation types and habitat are described below:
•

Vegetation in the Urban Zone is less diverse than the Mountain and Foothill Zones,
and is mostly non-native. Trees include non-native and native trees planted in
residential neighborhoods, grasslands are mostly limited to star thistle and non-native
grasses, and scrubland includes non-native sycamores, oaks, walnuts, figs, and reeds.
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•

Habitat in this Zone supports native animals such as amphibians, reptiles, birds, and
small to medium sized mammals. Introduced animals (rats, cats, dogs) found in
riparian corridors threaten native wildlife.

•

Aquatic habitat is limited. Cover is available, but dependability of water is limited.
Poor water quality in summer further limits habitat. Fauna include California
roach, mosquito fish, sometimes largemouth bass and bluegills, bullfrogs, tree frogs,
and toads.

Agriculture Zone

The Agricultural Zone is in the valley and provides land for crops and livestock grazing. This zone
has native and non-native vegetation and habitats consistent with the vegetative types. Vegetation
types and habitat are described below:
•

Vegetation includes mostly introduced species. Cultivated lands include orchards,
row crops, and rice. Riparian forests include oaks, sycamores, cottonwoods, and
elders. Riparian scrub includes Himalayan blackberry and willows. Grasslands are
made up of non-native grasses.

•

Habitat tends to be consistent with the vegetation types listed above.

•

Aquatic habitat is limited due to lack of cover and the seasonal nature of the creeks.
Tree frogs, toads, and bullfrogs are common.

1.7.5 Disruption of Natural Watershed Processes

The PAW was historically open space that was converted to agricultural and urban areas.
This conversion resulted in changes to the topography and hydrologic and hydraulic processes, as
described below:
•

Large increases in impervious surfaces increase runoff and decrease infiltration.

•

Irrigation of agricultural lands with imported water increases groundwater infiltration
and increases summer runoff.

•

Irrigation of agricultural lands with locally pumped groundwater decreases
groundwater levels and increases summer-time runoff.

•

Leveling of land decreases slopes and removes natural topographic depressions that
can increase the velocity and quantity of runoff and decrease the recharge of
groundwater.

•

Channelizing runoff into drains increases the velocity of runoff, increases erosion,
and decreases the capacity for runoff to infiltrate to groundwater.
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CHAPTER 2: PUBLIC OUTREACH AND COORDINATION
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CHAPTER 2
Public Outreach and Coordination
The SWRP Guidelines require stakeholder and public involvement during the development and
implementation of the SWRP to maximize potential project ideas for storm water projects that
incorporate multiple benefits including water quality, water supply augmentation, flood
management, environmental, and community enhancement. Establishing an inclusive process that
incorporates stakeholder and public input is a critical component of SWRP development and
implementation and ensures the long-term success of the integrated regional planning effort.
2.1 STAKEHOLDER OUTREACH, EDUCATION AND ENGAGEMENT PLAN

The Stakeholder Outreach, Education and Engagement Plan (Stakeholder Outreach Plan),
(West Yost, 2017) was prepared for the SWRP to describe and guide the comprehensive outreach
program for engaging stakeholders and the public during the development of the SWRP. The
Stakeholder Outreach Plan is provided as Appendix 2A and addresses the following SWRP
Guidelines components:
•

Local agencies and nongovernmental organizations were consulted in Plan
development.

•

Community participation was provided for in Plan development.

•

Plan includes identification of and coordination with agencies and organizations
(including, but not limited to public agencies, nonprofit organizations, and
privately-owned water utilities) that need to participate and implement their own
authorities and mandates in order to address the storm water and dry weather runoff
management objectives of the Plan for the targeted watershed.

•

Plan includes identification and discussion of public engagement efforts and
community participation in Plan development.

•

Plan describes public education and public participation opportunities to engage the
public when considering major technical and policy issues related to the development
and implementation.

•

Plan describes mechanisms, processes, and milestones that have been or will be used
to facilitate public participation and communication during development and
implementation of the SWRP.

•

Plan identifies specific audiences including agencies, nonprofit organizations and the
general public.

•

Plan describes strategies to engage disadvantaged and climate vulnerable
communities within the Plan boundaries and ongoing tracking of their involvement in
the planning process.

•

Plan includes a schedule for initial public engagement and education.
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2.2 SUMMARY OF PUBLIC ENGAGEMENT EFFORTS AND COMMUNITY PARTICIPATION
IN SWRP DEVELOPMENT

The City, with assistance from West Yost Associates (Consultant), facilitated the organization,
coordination, and collaboration among stakeholders and provided opportunities for public
participation and education throughout development of the SWRP. The City and Consultant
conducted outreach efforts to keep stakeholders apprised of development and progress of the
SWRP and to solicit input at key points in the process including initiation of the SWRP,
identification and submission of initial project concepts, submission of community storm water
values, benefits category application of evaluation criteria, prioritization of project benefits,
prioritized projects, and review of the SWRP.
An eight-member TAC was formed to guide the development of the SWRP (see section 2.3 for
more details on meetings and other forms of TAC engagement). TAC members, the Consultant,
and several key members of the public identified and contacted potential stakeholders to solicit
participation in the SWRP process and notified stakeholders and the public of scheduled public
meetings through emails, the City website, newspaper ads, flyers, community calendars, and posts
on social media (i.e., Facebook). Interested members of the public were able to sign up for SWRP
announcements and receive meeting materials in advance by providing their contact information
on sign-in sheets at public meetings or using the email on the City’s website. See Section 2.4 for
more detailed information on outreach efforts targeting stakeholders and the general public.
These same outreach mechanisms will be used to engage stakeholders and the public during
implementation of SWRP projects.
2.3 SWRP RELATED PUBLIC AGENCIES, ORGANIZATIONS, AND UTILITIES

The City and TAC developed a list of agencies and organizations located within the PAW that would
be key to the success of SWRP development and implementation. Included in the list were public
agencies, non-profit organizations, tribes, and privately-owned water utilities. Table 2-1 lists the
agencies and organizations within the PAW that were identified and invited to participate in
development of the SWRP and indicates those that elected to participate.
•

Coordination with the Mechoopda Tribe was facilitated through phone calls and
emails with the Mechoopda Tribe representative.

•

Outreach was coordinated with non-governmental organizations through the emails to
organization representatives.

•

Coordination with utilities was facilitated through the City

A list of the agencies, disadvantaged communities, tribes, non-governmental organizations, and
utilities that were targeted and contacted is provided in Table 2-1. Those who participated through
commenting, sending out public outreach notifications, or attending public or TAC meetings were
considered a participant.
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Table 2-1. Agencies, DACs, Tribes, NGOs, Utilities
Category

Organization

Participant

Agency

Butte County Department of Public Works

✓

Agency

Chico State University

✓

Agency

Butte County Department of Water and Resource Conservation

✓

Agency

Chico Unified School District

✓

Agency

Butte County Resource Conservation District

Agency

Shasta County

Agency

Tehama County Department of Public Works

Agency

Chico Area Recreation and Parks District

Agency

Rock Creek Reclamation District

Agency

Sacramento River Reclamation District

Agency

State Water Resources Control Board

Agency

CA Department of Fish and Wildlife

Agency

CA Department of Water Resources

DAC

Chapman/Mulberry Neighborhoods

Tribe

Mechoopda Indian Tribe of Chico Rancheria

Utility

California Water

NGO

Butte Environmental Council

✓

NGO

The Stream Team

✓

NGO

River Partners

NGO

Friends of Bidwell Park

NGO

Friends of Comanche Creek

NGO

Citizens Water Watch

NGO

Love Chapman Town

NGO

Big Chico Creek Ecological Reserve

NGO

Teichert Ponds Restoration Foundation

✓

NGO

Earthshed Solutions

✓

✓
✓
✓
✓

✓

2.4 TECHNICAL ADVISORY COMMITTEE

The City and Consultant performed outreach to a wide variety of organizations from March 10, 2017
to April 17, 2017 to inform these entities about the SWRP and to assess interest in participating on
the TAC. Potential TAC member organizations were identified during the project kickoff meeting
with the City, a representative from Butte County, and the State Grant Manager.
Potential TAC members were informed that there would be multiple avenues to participate in the
development of the SWRP including TAC membership, stakeholder engagement, and public
comment. The individuals listed in Table 2-2 expressed the ability and desire to be TAC members
and agreed to serve on the TAC.
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Table 2-2. TAC Members
TAC Member
Tom Fossum
Richard

Perrelli(a)

Affiliation/Agency
Butte County Department of Public Works
Chico State University

Mike Alonzo

Chico State University

Matthew Thompson

City of Chico, Public Works/Storm Drainage

Richard Burgi

City of Chico, Storm Water Quality

Erik Gustafson

City of Chico, Public Works

Skyler Lipski

City of Chico, Public Works

Debbie Spangler

CA Department of Water Resources

Sarah
Ryan

Reynolds(b)

Sale(b)

Erick Burres

Butte County Resource Conservation District
Tehama County Resource Conservation District
State Water Resources Control Board

(a) Richard Perrelli left Chico State University prior to the completion of the SWRP and was replaced with Mike Alonzo.
(b) No commitment letter was received from this individual. Although they were included in correspondence with the TAC, they
never responded, nor attended meetings.

The responsibilities of the TAC were to:
•

Facilitate stakeholder outreach and review the Stakeholder Engagement Plan and
project website;

•

Along with stakeholders and the public, establish the watersheds’ priorities for
various benefit types;

•

Along with stakeholders and the public, suggest projects for evaluation during the
SWRP process;

•

Screen projects submitted by stakeholders or the public, including the agencies
represented by the TAC, to ensure projects will meet the goals of the SWRP;

•

Assist in identifying appropriate methods for quantifying benefits, and review
memoranda documenting the evaluation process and methods;

•

Rank and prioritize the projects for future implementation;

•

Approve the SWRP Project Implementation Plan, and

•

Review and comment on the Administrative, Public, and Final Draft SWRP
documents and seek input from other individuals within each organization,
as necessary.

Appendix 2B contains TAC Commitment Letters, and Meeting Materials for TAC Meetings
1 through 5.
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2.5 STAKEHOLDERS AND PUBLIC
2.5.1 Stakeholders

In performing outreach to potential TAC members, a number of individuals, or their agencies,
indicated that, for various reasons, they would prefer to participate as stakeholders. Some of the
reasons to be involved at the stakeholder level included a lack of time or funding to attend all TAC
meetings, a general interest in the outcome, or a wish to suggest projects for consideration, but no
desire to guide the process, or a desire to retain the right to work on projects that might be
prioritized without engendering a conflict of interest. Many other potential stakeholders were
suggested by staff who were contacted during the TAC outreach process. Stakeholders identified
during the outreach process are shown in Table 2-3. The contact person identified for each
organization was included on an email list that was used to inform both stakeholders and the public
about the status of the SWRP development, important milestones, and any meetings.
Table 2-3. SWRP Stakeholders
Stakeholder Representative

Organization

Julie Kistle

Chico Unified School District

Scott Zaitz

Regional Water Quality Control Board

Pete Bonacich

California Water

Tracy McReynolds

California Department of Fish & Wildlife

Scott McReynolds

CA Department of Water Resources

Natalie Carter

Butte Environmental Council

Timmarie Hamill

The Stream Team

Robin McCollum

The Stream Team and Former Superintendent for
Butte County Flood Control and Drainage Districts

Eric Wedemeyer

Integrated Regional Water Management Plan

Ryan Teubert

Tehama County Department of Public Works

Mike Cook

River Partners

Terry Zeller

Chico Area Recreation & Parks District

Lise Smith-Peters

Friends of Bidwell Park

Susan Mason

Friends of Comanche Creek

Marty Dunlap

Citizens Water Watch

Bill Cornelius

Mechoopda Indian Tribe of Chico Rancheria

Vincent Haynie

Love Chapman Town

John Aull

Big Chico Creek Ecological Reserve

William Sheridan and Paul Minasian

Cal Park Association

Steve Breedlove

Earthshed Solutions

Les Heringer

M&T Ranch

Dick Cory

Teichert Ponds Restoration Foundation

Amanda Snyder

Forest Ranch Community
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2.5.1.1 Key Messages

Key messages to stakeholders included the benefits of involvement, solicitation of projects and data,
and communication of timelines and methods for input. There was no specific level of commitment
to be considered a stakeholder. Everyone was invited to suggest appropriate projects for
consideration and to provide feedback on the SWRP. The stakeholder level of involvement differed
from public involvement, with targeted solicitation of projects, data, or other review materials, as
appropriate based on the service type and geographical service area of each agency or group.
2.5.2 Public

The public was invited to participate in the development of the SWRP through public meetings,
advertised through a variety of media outreach, as described in this chapter. Members of the public
could choose to be put onto a mailing list by submitting information via the project website or
attending public meetings, so they could receive meeting materials in advance. Table 2-4 presents a
list of individuals and organizations contacted to help publicize meetings in addition to the
stakeholders listed in Table 2-3. The contact person was included on an email list that was used to
inform both stakeholders and the public about the status of the SWRP development, important
milestones, and any meetings.
Table 2-4. Public Outreach Individuals and Organizations
Public

Organization

Kim Hernandez

Chico Unified School District, Outreach Coordinator for Peachjar Fliers

Marysol Perez

Butte County Housing Authority

Johnathan Kusel

Sierra Institute for Community Environment

Amanda Snyder/Beth Wattenberg

Forest Ranch Community Association (Forest Ranch Post)

Gary Taylor

The Hignell Company for California Park Association

Logan Meline

Meline Family Farm

Shelly Rogers

Organizer/Participant in Trash Cleanups

The public were also invited to participate during TAC meetings. TAC meetings were publicized
through the City’s website and through emails to all who had expressed an interest in the SWRP.
2.5.2.1 Key Messages

When reaching out to the public, it was deemed important to use different media, venues, and offer
alternate language materials to reach a wider audience. Key messages to the public focused around the
reason for the SWRP, the benefits of involvement, and the methods and timelines for engagement.
2.5.3 Disadvantaged Communities Outreach

Disadvantaged communities (DACs) are identified by the State of California as any community
where the median household income is below 80 percent of the statewide median household
income. Although outreach to DACs was accomplished under the public outreach process, a
specific effort was made to identify DACs and ensure opportunities for each to participate in the
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SWRP. DACs were identified by the City through outreach to Title 1 schools, and in cooperation
with North Sacramento Valley Integrated Regional Water Management Planning outreach efforts,
and were contacted through emails to the Love Chapman Group and Butte Housing Authority. To
better reach these communities, the City provided outreach media in both Spanish and Hmong,
which are the largest populations of non-English-speakers in the area.
2.5.4 Outreach Events and Community Involvement

The first stakeholder and public meeting was held on May 7, 2017, the second meeting on
July 19, 2017, and the third meeting on November 29, 2017. Various media outlets were contacted
for each public meeting with the intent to increase public input. A summary of the advertisements,
contacts, meeting attendance, and meeting summaries are included in Appendix 2C.
Multiple opportunities were provided for public to review work products. The comments and
response to comments are included in Appendix 2D.
Lead agencies for projects selected for implementation will schedule additional Public/Stakeholder
meetings to engage the public in project design and when considering major technical and policy
issues related to project implementation. The same or similar outreach mechanisms will be used
to notify the public of these future meetings and other opportunities for participation and providing
feedback. Lead agencies will continue to target a wide stakeholder audience to ensure that all
interested and affected groups, including DACs and environmental justice groups, will have
opportunities to participate and provide feedback.
2.6 EXISTING PLANNING DOCUMENTS, ORDINANCES, AND PROGRAMS

This section describes the relationship between the SWRP and the North Sacramento Valley
(NSV) Integrated Regional Water Management (IRWM) Plan, and the City’s best management
practices guidance on low impact development. Other existing planning documents, ordinances,
and programs of relevant agencies and organizations are summarized in Chapter 3.
2.6.1 NSV IRWMP

The IRWM Group is a collaborative effort to enhance coordination of the water resources in six
counties in the North Sacramento Valley, including Butte, Colusa, Glenn, Shasta, Sutter, and
Tehama counties. The IRWM is governed by an 18-member Board that consists of three
individuals selected by each of the respective county Boards of Supervisors. The IRWM group
engages multiple agencies, stakeholders, tribes, individuals and groups to address water-related
issues and offer solutions which can provide multiple benefits to the region. Representatives of the
six counties are working in partnership with community stakeholders, tribes, and the public to
identify the water-related needs of the region. The goals and objectives of the NSV IRWM Plan
were developed and projects and programs to be included in the NSV IRWM Plan were identified
using input from these various representatives. The NSV IRWM Plan was adopted in April 2014,
and positions the region and local partners to receive funding for high-priority projects.
The City will coordinate with the NSV IRWM as needed in order to ensure that the SWRP and the
IRWM Plan are consistent. The SWRP will be submitted to the NSV IRWM Plan for adoption
following the acceptance of the SWRP by the City. Additional information on the compatibility of
the NSV IRWM Plan and the SWRP can be found in Chapter 7.
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2.6.2 Chico Post Construction Standards Plan

This document is a guidance document to provide standards for low impact development and
hydromodification techniques for new development that meets certain impervious percent criteria. This
document identifies design criteria and best management practices to reduce storm water and dry
weather runoff pollution from new development and to increase effective storm water and dry weather
runoff management for new and upgraded infrastructure and residential, commercial, industrial, and
public development. Consequently, development of new storm water quality standards is not needed.
Where appropriate, SWRP projects will use these standards for design guidance.
2.7 REQUIRED DECISIONS THAT MUST BE MADE BY LOCAL, STATE, OR
FEDERAL AGENCIES

The SWRP will be coordinated and implemented within the existing governance framework of the
City. It is not anticipated that an altered governance structure will be necessary. However, it is
recognized that decisions will be required by local, state and/or federal regulatory agencies for
SWRP project implementation. The types of decisions include:
•

Project Prioritization – The City will continue to identify, prioritize and select priority
projects for implementation.

•

Permitting and Environmental Processes – Once a project is selected, the City and/or
project lead will work with the California Department of Fish and Wildlife, the
Central Valley Regional Water Board, U.S. Fish & Wildlife, and/or the U.S. Army
Corps of Engineers to obtain the necessary permits and approvals.

•

Funding – the City and/or project lead will coordinate to submit grant applications, as
needed, to obtain funding for high priority projects. This will involve
support/approvals from the Central Valley Regional Water Board, State Water
Resources Control Board, and the California Department of Water Resources in order
to obtain grant funding. In addition, the City and/or project lead will need to obtain
approvals for any grant matches/local financial requirements.

•

The final SWRP will be submitted to City Council for adoption in October 2018.

•

The final SWRP will be submitted to the North Sacramento Valley Integrated
Regional Watershed Management Plan for adoption in October 2018 following the
adoption of the SWRP by City Council.

Monitoring and visualization requirements for project implementation will be project-specific. The
project applicant will be responsible for fulfilling monitoring and visualization requirements
contained in future project-specific grant agreements and will coordinate efforts so that monitoring
programs already underway will not be duplicated. In addition, monitoring data will be integrated
with datasets from other, regional and/or citizen-led, monitoring programs, as appropriate.
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2.8 ENVIRONMENTAL INJUSTICE AND CLIMATE VULNERABLE AREAS

The primary environmental injustice and climate vulnerable issues in the PAW are discussed below:
•

Environmental Injustice – As described above, outreach efforts to DACs were
undertaken. The four highest ranked SWRP projects (see Table 5-19) will serve or are
included in a DAC, as described below:
— Project 77: Revised LID and Green Infrastructure Implementation Program for
Butte County Schools will serve the Butte County schools, which in turn serve
residents of the DACs.
— Project 65: Laxson South Bioswale is located in a Disadvantaged Community area.
— Project 85: Chapman Mulberry Rain Garden is located in a severely
Disadvantaged Community area.
— Project 40: Parking Lot 4 Rehabilitation #50019 is located in a Disadvantaged
Community area.
— Additionally, many of the planning projects identified in this SWRP will result in
outreach to residents of disadvantaged communities and future projects located in
disadvantaged community arears.

•

Climate Vulnerability – The primary climate vulnerability issue is the potential for
increased flooding from the PAW creeks due to increasing rainfall intensities from
climate change. To address this issue, the following projects will evaluate the
conveyance capacities of the existing creeks, identity improvements to reduce/prevent
flooding, and increase the level of flood protection from 100-year to 200-year design
storm levels:
— Project M: Big Chico Creek 21st Century Management and Implementation Projects.
— Project N: Little Chico Creek 21st Century Management Plan and
Implementation Projects
— Project O: Comanche Creek Management Program and Implementation Projects
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CHAPTER 3
Data Collection
3.1 INTRODUCTION

To preclude duplication of past work, and to maximize the use of past studies and projects, the
currently available information and studies were reviewed and are summarized in this chapter.
3.2 EXISTING DOCUMENTS AND STUDIES

This section lists and briefly summarizes the existing documents and studies collected for the
SWRP preparation.
3.2.1 Reference 1: Existing Conditions Report (for Big Chico Creek)

This report was prepared by the Big Chico Creek Watershed Alliance in approximately 1998 with
the purpose to educate citizens on the history and ecological importance of Big Chico Creek. The
report covers the following topics:
•

History of Big Chico Creek and the watershed;

•

Hydrology and geology of the watershed;

•

Historic and current water quality monitoring efforts and water quality concerns;

•

Various species of aquatic life and wildlife;

•

Stream conditions;

•

Fire history and fire management;

•

Recreation;

•

Environmental education in schools within the watershed;

•

Existing management plans that affect the Big Chico Creek watershed;

•

Laws and regulations that need to be adhered to during restoration projects;

•

Historic and current land uses, impacts on riverine ecosystems, and identify land use
policies that guide future development; and

•

Spawning gravel availability.

3.2.2 Reference 2: Little Chico Creek Watershed Existing Conditions Report

This document represents a partial Existing Conditions Report (ECR) for the portion of the Little
Chico Creek watershed that is located in Butte County, completed in December 2002 by the facility
staff and students of CSUC. The ECR contains a landscape overview of the watershed, information
on the history of the Little Chico Creek Watershed Group, stream and fish surveys findings, water
quality, land use, and a summary of significant findings. Activities to engage stakeholders in
watershed management efforts were summarized. This report is only a partial ECR because there
are several elements typically contained in an ECR that are not contained in this document. These
elements include additional discussion of cultural history, laws and regulatory inventory,
recreation inventory, fire history and fire management inventory, and environmental education.
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3.2.3 Reference 3: Mid Upper Regional Flood Management Plan Chico Area

This document was published in November 2014 and describes the existing levee systems,
freeboard deficiencies in the existing systems, and the types of improvement projects necessary to
improve flood protection at the following locations; the Big Chico Creek Diversion Structure,
Lindo Channel, Sycamore/Mud Creek, the Little Chico Creek Diversion Channel, Sheep Hollow
Off-Stream Storage Area, Dry Creek, Mud Creek/Union Pacific Railroad Bridge crossing. This
document also addresses early flood warning systems.
3.2.4 Reference 4: Special Studies - Big Chico Creek Water Monitoring Program 2015-2018

The City of Chico’s Big Chico Creek Water Monitoring Program is a plan to develop and
implement a special study monitoring program to assess and evaluate the effectiveness of water
quality projects undertaken by the City of Chico. The intent of this program is to meet the
requirements in the Small Municipal Separate Storm Sewer Systems (MS4s) General Permit per
Section E.13.d.2 Special Studies. LID is a best management practice that reduces the volume of
stormwater runoff and the concentration of contaminants in stormwater runoff. The City of Chico
is implementing pilot LID projects in Lost Park, Lower Bidwell Park, and a municipally-owned
public parking lot to manage stormwater and pollutants at the source to protect water quality. This
program is assessing the effectiveness of these LID pilot projects and storm water program
components on pollutant load reductions in Big Chico Creek.
3.2.5 Reference 5: North Sacramento Valley Integrated Regional Water Management Plan

Chico is located within the NSV IRWM area. The NSV IRWMP provides information on many
of the water features in the NSV watershed. The NSV IRMP also identifies critical and
foundational goals and objectives for the watershed. Part of the purpose of the IRMP was to
prioritize a list of projects that would help the watershed meet specific critical and foundational
criteria, including:
•

Document baseline conditions and trends for surface water and groundwater
resources.

•

Quantify current and future water demands.

•

Maximize efficient utilization and reliability of surface and groundwater supplies
in coordination with local groundwater management plans (GMP’s).

•

Coordinate and protect regional groundwater resources, consistent with locally
developed GMP’s that monitor groundwater levels, groundwater quality, and
inelastic land subsidence.

•

Develop regional water transfer guidelines to facilitate efficient management of water
supplies that recognize the NSV Region as having the first priority for use.

•

Protect existing and established surface water rights.

•

Honor and preserve area-of-origin statutory protections.

•

Protect existing and established regional Central Valley Project (CVP) and State
Water Project (SWP) water contract supplies.
3-2

August 2018
n\c\755\10-17-01\wp\12.2\Ch3\041218_3Ch3

City of Chico
Storm Water Resource Plan

Chapter 3
Data Collection
•

Develop and coordinate flood risk reduction plans and projects consistent with
current laws and regulations to provide protection for agricultural areas, urban, and
rural communities.

•

Develop and improve infrastructure to meet State and Federal standards for drinking
water quality.

•

Preserve the autonomy of local governments, special districts, and Tribes.

•

Enhance communication and coordination among federal, state, Tribal, and local
governments, and other stakeholders.

•

Maintain a governance structure to update the IRWMP and support IRWMP project
implementation.

•

Coordinate with neighboring IRWM regions to identify opportunities to enhance
water management.

•

Pursue funding opportunities to implement programs and projects consistent with
the IRWMP.

•

Coordinate IRWM activities with land-use planning.

•

Conduct public education and outreach to promote IRWMP goals.

•

Develop and disseminate information to protect regional water supplies.

•

Disseminate information on flood risks, Federal Emergency Management Agency’s
(FEMA's) flood insurance rate maps (FIRM), and new FEMA policies.

•

Develop and disseminate water quality information throughout the region.

•

Develop and disseminate scientific information on aquatic, riparian, and
watershed resources.

Several projects in the Chico area were included in the list of projects in the NSV IRWMP, including:
•

Identification and Evaluation of Groundwater Recharge,

•

Environmental Monitoring Program to Assess Environmental Water Needs,

•

Kids and Watershed Stewardship,

•

North Sac Valley Regional Water Quality Assessment Project,

•

K-12 Watershed Education and Science Ambassador Project, and

•

Regional K-12 Watershed Education.

3-3
August 2018
n\c\755\10-17-01\wp\12.2\Ch3\041218_3Ch3

City of Chico
Storm Water Resource Plan

Chapter 3
Data Collection
3.2.6 Reference 6: Storm Water Master Plan Update, 2000

The City’s storm drain master plan (SDMP) was originally published in 1987 and was amended in
1997. This document consisted of a conceptual level storm drainage collection system needs under
ultimate buildout. The study evaluated improvements to major pipes and channels, but did not
address improvements needed for major receiving waterways that flow through the city. The
SDMP included storm drainage policies from the City’s 1995 General Plan. These policies include:
•

Storm water runoff volume reduction and minimization of runoff,

•

Require no net increase in peak flow in all creeks,

•

Establish a storm drain fee structure compatible with general plan policies,

•

Use natural drainage techniques where feasible,

•

Enhance surface water quality, and

•

Establish a means to fund ongoing facility maintenance.

The storm drain master plan implemented in full or in part by evaluating and recommending the
following types of capital improvement projects:
•

Peak flow attenuation facilities,

•

Channel stabilization, and

•

Storm water quality enhancement

The recommendations were prioritized into three categories; improvements for existing
conditions, improvements needed for buildout, and improvements for existing conditions that City
staff believed were not needed immediately. The types of improvements are listed below:
•

Increase in storm drainage piping capacity, and

•

Installation of 11 pump stations, and potentially 28 areas that should be studied
further to evaluate if pump stations are needed.

An addendum was added to the SDMP in 2000. The purpose of the addendum was to evaluate:
•

Peak flows in Comanche Creek,

•

Channel stabilization in all waterways through the urban area,

•

BMPs throughout the urban area, and

•

Design projects and data collection projects that are necessary precursors to the above
project types.

Recommendations in the 2000 addendum include peak flow attenuation facilities on Comanche
Creek and Little Chico Creek.
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The document also includes stream bank protection standards, approved in 2000. The streambank
standards provide guidance on the use of appropriate erosion techniques and identify general
locations where these techniques can be applied. An environmental impact report for the storm
drainage master plan was adopted by the City in 2000.
3.2.7 Reference 7: Chico Post Construction Standards Plan

This document is a guidance document to provide standards for low impact development
and hydromodification techniques for new development that meets certain impervious
percent requirements.
3.2.8 Reference 8: Storm Water Management Plan, updated 2008

A storm water management plan was updated in 2008 as part of the MS4 permit requirements, but
has not been updated since. This Storm Water Management Plan continues to be implemented.
3.2.9 Reference 9: Teichert Ponds Mitigated Negative Declaration

This mitigated negative declaration recommends various revisions to the Teichert Ponds
Improvement Project such that the project minimizes significant impacts on the environment.
The document describes existing conditions at Teichert Ponds and the project components. The
document included measures to reduce impacts on air, biological resources, cultural resources,
hydrologic resources. Measures to reduce construction noise were also identified.
3.2.10 Reference 10: Teichert Ponds Habitat Restoration Project Design/Build Habitat Plans

This draft plan set was created in 2010 to improve the habitat value of Teichert Ponds. It has not
been finalized.
3.2.11 Reference 11: Chico Urban Water Management Plan

The purpose of the UWMP is to maintain efficient use of urban water supplies, continue to promote
conservation programs and policies, ensure that sufficient water supplies are available for future
beneficial uses, and provide a mechanism for response during water drought conditions. This
document did not identify any opportunities for storm water to be used as a source of potable or
non-potable water supply.
3.3 GEOGRAPHICAL INFORMATION SYSTEM (GIS) MAPPING

The received mapping information is summarized in Table 3-1.
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Table 3-1. GIS Files
File Description

Source

Contents

Boundary - City

Chico

City of Chico boundaries

Boundary - County

State

County boundaries for California

Boundary - DACs

State

DAC blocks, tracts, and places

Boundary - Sewer Area

Chico

Parcels with Chico sewer service

Boundary - Water Districts

State

Water Districts

Flood - Levees

NSV IRWMP

2010 State levee database file

Flood - Levees

DWR

2001 Levees

Flood Planning Areas

Chico

PDF converted to polygons by City

Floodplains

Chico

2011 FEMA floodplain map

Floodplains

NSV

2012 FEMA floodplain map

Land Use - Crops

USDA

Land Use - Crops

NSV

DWR ag/crop land use file (generalized)

Land Use - GP

Chico

Chico GP area with buildout urban land uses

Public Land - City Parks

Chico

Regional, community, and neighborhood parks

Public Land - Federal and State Land

NSV

Conservation and public lands, federal wilderness lands, etc.

Soils

Chico

These appear to be 2003 SSURGO soils

Soils

NRCS

Soil mapping downloaded from Web Soil Survey

Chico

Stream segments, ponds, and lakes; Attributes contain
name, area, and perimeter length of the "basin"

Chico

Assorted point facilities and drains

Storm Facilities - Detention Basins
Storm Facilities - Storm Drains
Surface Slope

CropScape land use for crops

Created surface slope from LiDAR

Water Source - Groundwater Basins

State

2016 Bulletin 118 groundwater basins

Water Source - Rivers and Streams

NHD

NHD waterways and waterbodies

Water Source - Rivers and Streams

NSV

Major rivers, ditches, canals, and lakes

Watersheds

Chico

NHD HUC12 subsheds

NHD

West Yost generated HUC12 subshed file
(watersheds.shp) and local "HUC10" watersheds
(watersheds_main.shp)

State

All reaches that have a TMDL on the 303(d) list
are included

Watersheds
WQ - TMDL Reaches

Chico = City of Chico
DWR = Department of Water Resources
NHD = National Hydrograph Dataset
NRCS = Natural Resources Conservation Service
NSV IRWMP = North Sacramento Valley Integrated Regional Water Management Plan
USDA = United States Department of Agriculture
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CHAPTER 4
Initial Projects
4.1 INTRODUCTION

To be consistent with State Water Code requirements, the BCC and LCC SWRP is required to
develop and utilize a metrics-based analysis to demonstrate that its proposed storm water and dry
water capture projects and programs will satisfy the State’s identified water management
objectives and have multiple benefits. This section outlines the methodology for soliciting and
screening initial SWRP projects in accordance with the State Water Resource Control Board’s
Storm Water Resource Plan Guidelines (SWRCB, 2015).
4.2 PROCESS OVERVIEW

The methodology used to identify and prioritize projects can be summarized as a four-step process:
1. Project Identification
2. Project Screening
3. Project Evaluation
4. Project Prioritization
The methodology used in the first two steps will be discussed in greater detail in the
following sections. The methodology used in the last two steps will be discussed in greater detail
in Chapter 5.
4.3 PROJECT IDENTIFICATION METHODS

Projects were identified through a public submittal process. Members of the TAC, stakeholder
groups, and members of the public were asked to submit ideas for projects. The BCC and LCC
watersheds had several projects included in the North Sacramento Valley Integrated Regional
Watershed Management Plan, as described in Chapter 3 and listed below, however, these projects
are more general and mostly involve education and outreach.
Projects in the Chico area that were included in the NSV IRWMP:
•

Identification and Evaluation of Groundwater Recharge

•

Environmental Monitoring Program to Assess Environmental Water Needs

•

Kids and Watershed Stewardship

•

North Sac Valley Regional Water Quality Assessment Project

•

K-12 Watershed Education and Science Ambassador Project

•

Regional K-12 Watershed Education

Chico does not have a green infrastructure plan or Watershed-based Water Quality Priorities and
Projects, so the project submittal period was crucial to the development of the SWRP.
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A Google Form was generated to allow any member of the public, TAC, City, or Consultant to
enter project ideas and to guide the type of information that should be provided.
4.4 INITIAL PROJECTS

The initial projects were submitted for inclusion in the SWRP by the City, TAC members,
stakeholders, and public. A summary of how initial projects were submitted is provided below:
•

TAC Meeting 1, April 25, 2017 – Ideas for initial projects were requested at this
meeting. The City provided a preliminary list of potential projects. Timmarie Hamill
(stakeholder) verbally submitted projects. These projects were entered into the City of
Chico SWRP website by the Consultant.

•

Public Meeting 1, May 17, 2017 – One Initial Project submission form was
completed and submitted at this meeting. Other project ideas were discussed with a
view to future submittals. Data from the one submitted form was entered into the City
of Chico SWRP website by the Consultant on behalf of the meeting attendee.

•

Public Meeting 2, July 19, 2017 – Two Initial Project ideas were discussed during the
meeting; one of which was later submitted by email and the other was later hand
delivered to City offices.

•

By email to swrp@chicoca.gov – No initial projects were received via this
email address.

•

By email to dmoore@westyost.com – Projects were emailed to Doug Moore by
Skyler Lipski. Also, one member of the public submitted additional information for
16 of the projects that were initially submitted via the City of Chico SWRP website.

•

City of Chico SWRP Website – 85 projects were submitted through the website during
the public review periods listed below. The projects identified at TAC Meeting 1,
Public Meeting 1, Public Meeting 2, and the emailed projects were entered into the
SWRP website by the Consultant.

Two public review and submit periods were provided including:
•

Public Review Period May 2017: May 7, 2017 – May 24, 2017

•

Public Review Period June to August 2017: June 19, 2017 – August 9, 2017

The submitted Initial Projects are listed in Table 4-1.
The submitted Initial Project Descriptions are provided in Table 4-2 including the full project
descriptions or summaries of the project descriptions. For some projects, the descriptions are five
to eight pages long. Those long descriptions are briefly summarized in Table 4-2, and the full
project descriptions are provided in Appendix 4A.
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4.5 GROUPED/CONSOLIDATED INITIAL PROJECTS

Several of the submitted Initial Projects were nearly duplications of other submitted Initial Projects
(for example, there are four projects that include improvements at the Teichert Ponds). The
submitted projects are listed with project numbers 1 through 85 in Table 4-2. Even though there
are duplications of projects, each submitted project was screened in Table 4-2 as submitted.
Several submitted projects included multiple project elements. Some of the projects elements were
related to each other and some were unrelated to each other (within the submitted project). Even
though there are multiple related or unrelated project elements in a single submitted project, each
submitted project was screened in Table 4-2 as submitted.
Several submitted projects were revisions of projects submitted earlier by the same person. The
earlier versions were replaced by the revised submissions and therefore were not included in the
screening analysis. However, they remain in the table with a grey text and a note identifying their
duplicate status. The original projects were retained in the table to ensure that all submitted projects
were documented in the SWRP.
Several additional projects were developed by the Consultant or the City by grouping related
projects or consolidating elements of submitted projects into a set of Grouped/Consolidated
Projects. The Grouped/Consolidated Projects are included in the bottom section of Table 4-2. For
most of the submitted projects, the right column of Table 4-2 provides a reference from the
submitted project to a Grouped/Consolidated project. The grouped/consolidated Initial Projects are
listed in the bottom of Table 4-2 with letters A through R (rather than numbers as used for the
submitted Initial Projects).
4.6 INITIAL PROJECT SCREENING

The TAC selected appropriate screening criteria and then applied that screening criteria to the
initial project list to screen the list to 17 SWRP projects. All 17 SWRP Projects were evaluated at
the higher level of detail and ranked/prioritized.
4.6.1 Initial Project Screening Criteria

At TAC Meeting 2, potential screening criteria were discussed, and the TAC approved the
following criteria to screen the initial projects down to a set of 16 SWRP projects. A list of
screening criteria was published on the SWRP website in June 2017.
•

Benefits – As required by the State SWRP Guidelines, each SWRP Project must have
at least two main benefits and one additional benefit. See Table 4 of the SWRP
Guidelines for the list of main and additional benefits. Projects that provide more than
the minimum benefits were prioritized above projects that meet only the minimum
number of benefits. This criterion was evaluated as either Yes or No.

•

Location – The SWRP Projects must be located in the BCC/LCC watersheds and
subwatersheds (see Figure 1-1). This criterion was evaluated as either Yes or No.
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•

Publicly Owned Land – The SWRP Guidelines recommend that projects be sited on
publicly owned lands (page 15). This criterion was evaluated as High, Medium, or
Low. High indicates the project is fully located on publicly owned land, while low
indicates that the project is not on publicly owned land.

•

Project Sponsor – The SWRP Project must have a sponsor that will be able to fund
the initial capital costs and the annual operations and maintenance of the project. This
criterion was evaluated as either Yes or No, and the sponsor was identified. The City
determined whether they could sponsor projects through a series of questions:
— Are there already funds available for the project?
— Are funds available through grants that are already in progress?
— Is the project/effort required to meet State or Federal regulations?

•

Estimated Affordability – The SWRP Projects must be affordable to the sponsoring
agency. This criterion was evaluated as High, Medium, or Low. High indicates the
project is affordable, while low indicates the project is not affordable.

•

Implementability – SWRP Projects must be feasible. This criterion includes
compliance with all applicable federal and state laws (including compliance with
Trash Amendments), rules, guidelines, regulations, and requirements, the cost of
potential environmental impacts, permitting, complexity, anticipated community
support/opposition. This criterion will be evaluated as High, Medium, or Low. High
indicates the project is relatively easy to implement, while low indicates that the
project may be complex or hard to implement.

4.6.2 Initial Project Screening Result

Table 4-3 shows the results of initial project screening. All projects were located within the
watersheds and all have multiple benefits, therefore, these 2 criteria weren’t included in Table 4-3.
Multiple public review periods were held to receive public comments on the initial project
screening submittal list.
•

First Public Review Period: August 29, 2017 – September 5, 2017

•

Additional Public Review: September 8, 2017 – October 12, 2017

•

Final Public Review Period: November 10, 2017 – December 13, 2017.

A draft of initial project screening was published on November 9, 2017. As noted in the list above,
the TAC and public provided comments on this draft screening during a public review period from
November 10, 2017 to December 13, 2017. The Consultant recommended responses and actions
to the comments, which were provided to the TAC on December 21, 2017 and were discussed
during TAC Meeting 4 on January 4, 2018. The comments received during the public review
period and the responses are provided in Appendix 4C. The TAC voted to adopt the Initial Project
Screening as described in the Response to Comments on Initial Project Screening, dated November
9, 2017, but with the minor modifications identified in the Response to Comments (RTC) table
presented to the TAC, dated December 20, 2017 and approved during TAC Meeting 4 on
January 4, 2018. The adopted screening and response to comments are provided in Appendix 4B.
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The final list of screened projects adopted by the TAC includes:
•

Initial Project 16 and 68: Channel Stabilization and Hydrologic Floodplains
on streams

•

Initial Project 33: Mud and Rock Creek Flood Protection Project

•

Initial Project 40: Parking Lot 4 Rehabilitation #50019

•

Initial Project 44: 5 Mile and Lindo Channel Diversion Structures Study

•

Initial Project 59: Routine Community Creek Clean Up Project (Program)

•

Initial Project 65: Laxson South Bioswale

•

Initial Project 73: Bidwell/Grape Ave Stormwater Protection and Restoration Project

•

Initial Project 77: Revised Low Impact Development and Green Infrastructure
Implementation Program for Butte County Schools

•

Initial Project 85: Chapman Mulberry Rain Garden

•

Initial Project G: Storm Water Monitoring for compliance with MS4 permit

•

Initial Project I: Trash Reduction Master Plan and Specific Implementation Projects

•

Initial Project M: Big Chico Creek 21st Century Management and
Implementation Projects

•

Initial Project N: Little Chico Creek 21st Century Management Plan and
Implementation Projects

•

Initial Project O: Comanche Creek Management Program and
Implementation Projects

•

Initial Project P: Updating the City's Stormwater Planning and Policies and
Implementation Projects

•

Initial Project Q: Teichert Ponds Improvement Project

•

Initial Project R: Fair Street Detention Basin Improvement Project
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Project Number
or Letter
1

Timestamp
5/8/2017 18:40

Title of Recommended Project
21st Century Management Program: Big
Chico Creek and Mud Creek Watershed.

Location of the Recommended Project
Main Benefits
From the headwaters of Big Chico Creek and Mud Wetland enhancement, Riparian enhancement,
Creek to the Sacramento River
Instream flow improvement

Additional Benefits
Improve or create recreation or public use area

2

5/8/2017 18:58

Teichert Ponds Improvement Project

Teichert Ponds: Little Chico Creek at Highway 99

Increased filtration or treatment of runoff,
Conjunctive use, Wetland enhancement, Riparian
enhancement, Public education

Nonpoint source pollution control, Improve or
create recreation or public use area

Matt Thompson

3

5/8/2017 18:45

21st Century Management Program: Little
Chico Creek to Butte Creek Diversion.

Little Chico Creek to Butte Creek

Conjunctive use, Wetland enhancement, Riparian
enhancement, Increased urban green space

Improve or create recreation or public use area

Matt Thompson`

4

5/23/2017 14:58

Big Chico Creek bank erosion

Big Chico Creek at Hooker Oak Park

Water supply reliability, Riparian enhancement

Re-establishment of the natural hydrograph

Susan Mason

5

5/23/2017 14:55

Big Chico Creek storm water detention

Big Chico Creek

Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement

Re-establish natural water drainage and treatment

Susan Mason

6

5/23/2017 14:09

Comanche Creek flow improvements

Comanche Creek

Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement, Public education

Re-establish natural water drainage and treatment, Comanche Creek Management Plan
Re-establishment of the natural hydrograph,
Community involvement

Susan Mason

7

5/23/2017 14:07

Comanche Creek water quality

Comanche Creek

Increased filtration or treatment of runoff, Public
education

Nonpoint source pollution control, Community
involvement

Susan Mason

8

5/23/2017 15:06

Lindo Channel infiltration enhancement

Lindo Channel

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Wetland enhancement

Re-establishment of the natural hydrograph

Susan Mason

9

5/23/2017 15:05

Lindo Channel nonpoint pollution

Lindo Channel

Increased filtration or treatment of runoff, Riparian
enhancement

Nonpoint source pollution control, Community
involvement

Susan Mason

10

5/23/2017 14:16

Little Chico Creek flooding problems

Little Chico Creek

Increased filtration or treatment of runoff,
Community involvement
Decreased flood risk by reduced runoff rate or
volume, Creation of new wetland areas, Increased
urban green space, Instream flow improvement,
Public education

Little Chico Creek property ownership maps
(available from Brad Pierce)

Susan Mason

11

5/23/2017 14:20

Little Chico Creek water quality

Little Chico Creek downstream of Stilson Canyon
Diversion

Decreased flood risk by reduced runoff rate or
volume, Instream flow improvement, Public
education

Nonpoint source pollution control, Community
involvement

LCC arundo mapping information, arundo
in-kind contribution tracking spreadsheet.
(available from Susan Mason)

Susan Mason

12

5/23/2017 14:47

Mitigating new impacts to Sycamore
Bypass

Sycamore Bypass/Sycamore Creek

Increased urban green space, Public education

Nonpoint source pollution control, Improve or
create recreation or public use area

Chico Bicycle Plan

Susan Mason

13

5/23/2017 14:26

Teichert Ponds retention basins

Teichert Ponds

Increased filtration or treatment of runoff, Public
education

Re-establish natural water drainage and treatment, Teichert Ponds Restoration Plan
mosquito control

Susan Mason

14

5/23/2017 14:28

Teichert Ponds vegetation, trash and public Teichert Ponds
access

Increased filtration or treatment of runoff,
Increased urban green space, Public education

Nonpoint source pollution control, Community
involvement

Susan Mason

15

5/22/2017 22:07

Bank Slope Reduction and Stabilization

Rural roadside ditches and agricultural drainage
channels

Increased filtration or treatment of runoff, Riparian
enhancement, Instream flow improvement

Re-establish natural water drainage and treatment

West Yost

16

5/19/2017 18:02

Channel Stabilization

Varies (see 1997 Amendment to 1987 SDMP)

Increased filtration or treatment of runoff, Riparian
enhancement

Re-establish natural water drainage and treatment 1997 Amendment to SDMP, Streambank
Protection Standards

West Yost

17

5/19/2017 17:55

Detention Basins on Comanche Creek

Varies (see 1997 Amendment to 1987 SDMP)

Increased filtration or treatment of runoff,
Water temperature improvement, Community
Decreased flood risk by reduced runoff rate or
involvement
volume, Creation of new wetland areas, Increased
urban green space

n\c\755\10-17-01\wp\08\feasibility screening
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Name
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West Yost
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Table 4-1. Submitted Initial Projects
Project Number
or Letter
18

Timestamp
5/19/2017 17:58

Title of Recommended Project
Detention Basins on Little Chico Creek

Location of the Recommended Project
Varies (see 1997 Amendment to 1987 SDMP)

Main Benefits
Additional Benefits
Increased filtration or treatment of runoff,
Nonpoint source pollution control, Water
Decreased flood risk by reduced runoff rate or
temperature improvement, Community
volume, Creation of new wetland areas, Increased involvement
urban green space

Reference Documents
1997 Amendment to 1987 Storm Drain
Master Plan

Name
West Yost

19

5/19/2017 18:05

Grassy Swale in Bidwell Park

Bidwell Park (if this does not already exist).

Increased filtration or treatment of runoff, Instream Nonpoint source pollution control
flow improvement

1997 Amendment to 1987 SDMP

West Yost

20

5/22/2017 22:04

Green Streets and Parking Lots

Various streets or parking lots around City

Increased filtration or treatment of runoff,
Increased urban green space

Nonpoint source pollution control

West Yost

21

5/22/2017 22:09

Make City Corp Yards Storm Water
Friendly

City Corp Yards

Increased filtration or treatment of runoff,
Increased urban green space

Nonpoint source pollution control

West Yost

22

5/19/2017 18:06

Outreach and Maintenance of Parks

Parks, along creek banks

Increased filtration or treatment of runoff, Riparian
enhancement, Employment opportunities created,
Public education

Nonpoint source pollution control, Improve or
create recreation or public use area

23

5/22/2017 22:01

Trash Capture Devices

City owned detention basins or other outfalls

Increased filtration or treatment of runoff, Wetland
enhancement, Riparian enhancement

Nonpoint source pollution control

24

5/23/2017 12:59

Waterwise and Habitat and River Friendly
Landscape Program

Big Chico Creek, Little Chico Creek and
Comanche Creek watersheds. Targets DAC
neighborhoods, parks and greenways, and Cityowned properties.

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
example of manuals and existing creekside
natural water drainage and treatment, Water
habitat manual is available.
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, storm water education

25

5/23/2017 13:11

Chico Green Streets and Low Impact
Development Implementation Project

City of Chico and Butte County. Big Chico, Little
Chico, and Comanche Creek Watersheds. Title
1 Schools. DAC neighborhoods

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Community involvement, Improve or create
recreation or public use area, storm water
education and citizen monitoring

T. Hamill

26

5/23/2017 13:24

Bidwell Park and Greenway Integrated
Storm Water, Ground Water Recharge,
and Recycled Water Project

Projects are located in Bidwell Park and
Greenways within the Big Chico Creek, Little Chico
Creek and Comanche Creek drainage basins.
Projects target DAC neighborhoods and schools.
Demo project locations selected to provide high
visibility for public and Green Job training.
Locations selected to target hot spots for
erosion/trash

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Available upon request
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, storm water education and citizen
monitoring

T. Hamill

27

5/23/2017 13:31

Cal Park Green Streets Project

California Park neighborhood California Park
lakes and open spaces Little Chico Creek
Marsh Junior High Murphy Commons Lowincome housing and community garden Bike
and walking paths along Little Chico Creek and
within Cal Park

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Upon request.
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs, citizen monitoring, and storm
water education

T. Hamill
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Table 4-1. Submitted Initial Projects
Project Number
or Letter
28

Timestamp
5/23/2017 13:34

Title of Recommended Project
City of Chico Long-term Trash Reduction
Project

Location of the Recommended Project
The project is located in Big Chico, Little Chico,
and Comanche creek watersheds. Targets DACs,
schools, and public parks and greenways.

Main Benefits
Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Additional Benefits
Reference Documents
Nonpoint source pollution control, Re-establish
Upon request.
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, TMDL , citizen monitoring, and storm
water education

Name
T. Hamill

29

5/23/2017 13:39

LID Technical Design Manual and
Demonstration Project

Entire City of Chico and will target DAC
neighborhoods (Chapman Mulberry) and
commercial (Hagen Lane) and public properties.
Butte County Schools Big Chico Creek, Little Chico
Creek, and Comanche Creek watersheds.

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Upon request.
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, storm water education, citizen
monitoring,

T. Hamill

30

5/23/2017 13:42

Chico State University LID Implementation
and Stream Habitat Enhancement Project

Project is located in Big Chico Creek watershed on
the CSU Chico Campus Demo and training
projects located throughout the City of Chico and
Bidwell Parks and greenways (Big Chico, Little
Chico, and Comanche Creek watersheds).

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Upon request
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, citizen monitoring, storm water
education, green job training

T. Hamill

31

5/23/2017 13:45

Five Mile, Lindo Channel, and Sycamore
Flood Diversion Storm Water Treatment
and Habitat Enhancement Project

Big Chico, Little Chico, and Comanche Creek
watersheds Five Mile / Lindo Channel / Sycamore
Flood Diversion Channel Title 1 Schools City of
Chico and/or Butte County

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Upon request.
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, Green job training, citizen monitoring

T. Hamill

32

5/23/2017 13:53

Chapman/Mulberry Neighborhood Green
Infrastructure and Natural Storm Water
Treatment Project

Chapman Mulberry Neighborhood Dorothy
Johnson Center Chapman School Teichert Pond
Little Chico and Comanche Creek watersheds (and
associated parks and greenways)

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Upon request.
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs training, citizen monitoring

T. Hamill
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Project Number
or Letter
33

Timestamp
5/23/2017 13:57

Title of Recommended Project
Mud and Rock Creek Flood Protection
Project

Location of the Recommended Project
Mud Rock Creek Reclamation District and
Mud/Rock Creek watershed Airport Neighborhood
commercial roads, parking lots and buildings
(including renovating Airport Building and parking
lot).Mud and Rock Creek Residential
Neighborhoods targeting creek-side neighbors
Nord School Orchard buffer strips and riparian
habitat improvements (reduce pesticide and
erosion runoff) of channel storm water detention
areas (to reduce flooding)

Main Benefits
Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Public education

Additional Benefits
Reference Documents
Nonpoint source pollution control, Re-establish
Upon request
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs training, citizen monitoring

Name
T. Hamill

34

5/23/2017 14:01

Little Chico Creek, Lindo channel,
Mud/Rock Creek Arundo/Broom Removal
and LID Implementation Project

Project is located in Big Chico Creek, Little Chico
Creek watersheds

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Upon request
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs training, citizen monitoring

T. Hamill

35

5/23/2017 14:04

Flood Detention Pond (Comanche, Fair
Street, Home Depot, Teichert)
Enhancement and LID Implementation
Project

Projects are located in Big Chico, Little Chico and
Comanche watersheds. Target retrofitting and
improving existing detention ponds.

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs, citizen monitoring, public
health

T. Hamill

36

5/23/2017 14:26

Low Impact Development and Green
Infrastructure Implementation Program for
Butte County Schools

The Project is located in the Big Chico Creek, Lille Increased filtration or treatment of runoff, Water
Chico Creek, and Comanche Creek Watersheds
supply reliability, Decreased flood risk by reduced
and includes 25 schools.
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
Yes, entire plans are available for each
natural water drainage and treatment, Water
school.
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, citizen monitoring, green jobs,
STEM/NGSS education

T. Hamill

37

5/23/2017 14:29

City of Chico storm water capture and
reuse project

Projects are located throughout the City of Chico
(and Butte County), within Big Chico, Little Chico
and Comanche Creek watersheds. City owned
roads, sidewalks, medians, parks, commercial
buildings and parking lots. Children's Park and
City Plaza

Nonpoint source pollution control, Re-establish
Upon request
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Re-establishment of the natural hydrograph,
Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs, citizen monitoring,
STEM/NGSS

T. Hamill
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Table 4-1. Submitted Initial Projects
Project Number
or Letter
38

Timestamp
5/23/2017 14:32

Title of Recommended Project
Location of the Recommended Project
Urban Landscape Water Conservation and Entire City of Chico and will target DAC
Pesticide Reduction Project
neighborhoods (Chapman Mulberry) and
commercial (Hagen Lane) and public property.
Butte County Schools Big Chico Creek, Little
Chico Creek, and Comanche Creek watersheds.

Main Benefits
Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Additional Benefits
Nonpoint source pollution control, Re-establish
natural water drainage and treatment, Water
conservation, Reduced energy use, Reduced
greenhouse gas emissions, Provides a carbon
sink, Water temperature improvement, Community
involvement, Improve or create recreation or public
use area, green jobs training, citizen monitoring,
storm water education linked with NGSS/STEM

39

5/23/2017 18:00

NSV IRWM Projects (submitted by CA
Butte County Watersheds
Urban Streams Alliance-The Stream Team)

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
NSV IRWMP full project description's and
natural water drainage and treatment, Water
budgets are available upon request
conservation, Reduced sanitary sewer overflows,
Reduced energy use, Reduced greenhouse gas
emissions, Provides a carbon sink, Reestablishment of the natural hydrograph, Water
temperature improvement, Community
involvement, Improve or create recreation or public
use area, Citizen monitoring, green jobs training

40

5/24/2017 13:43

Parking Lot 4 Rehabilitation #50019

City Parking Lot 4 Corner of Salem St & W 5th St

Increased filtration or treatment of runoff, Water
supply reliability, Conjunctive use, Decreased flood
risk by reduced runoff rate or volume, Riparian
enhancement

Nonpoint source pollution control, Re-establish
natural water drainage and treatment, Reestablishment of the natural hydrograph, Improve
or create recreation or public use area, Dedicated
funding source (parking funds)

41

5/26/2017 8:33

Improve Lindo Channel

Lindo Channel

Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement

Improve or create recreation or public use area

West Yost

42

5/26/2017 8:59

Teichert Ponds Improvement

Teichert Ponds

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume

Improve or create recreation or public use area

Skyler Lipski

43

5/26/2017 9:00

Fair Street Detention Basin Improvements

Fair Street Detention Basin

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume

Improve or create recreation or public use area

Skyler Lipski

44

5/26/2017 9:03

5 Mile and Lindo Channel Diversion
Structures Study

5 Mile and Lindo Channel Diversion Structures

Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement

improve riparian habitat

Skyler Lipski

45

5/26/2017 10:35

Big Chico Creek and Lindo Channel
Diversions Study and Improvements

Big Chico Creek and Lindo Channel gates, and
Sycamore weir Creek diversion

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement

Re-establish natural water drainage and treatment Mid Upper Regional Flood Management
Plan Chico Area

West Yost

46

5/26/2017 10:41

Lindo Channel Management Plan

Lindo Channel

Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement, Instream flow
improvement

Improve or create recreation or public use area

West Yost

47

5/26/2017 11:09

Medical Waste Program for unused
medicine

Drop off points throughout the City

Increased filtration or treatment of runoff, Public
education

Community involvement

48

5/26/2017 11:19

Sycamore and Mud Creek Flood Control

Sycamore Diversion and Mud Creek

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement

Re-establishment of the natural hydrograph

Mid Upper Regional Flood Management
Plan Chico Area

West Yost

49

5/26/2017 11:38

Sheep Hollow Off-stream Storage Area

South of Chico Municipal Airport

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Creation of new wetland areas

Provides a carbon sink, Improve or create
recreation or public use area

Mid Upper Regional Flood Management
Plan Chico Area

West Yost

50

5/26/2017 12:22

Early Flood Warning System

Big Chico Creek, Upstream

Decreased flood risk by reduced runoff rate or
volume, Public education

Community involvement

Mid Upper Regional Flood Management
Plan Chico Area

West Yost
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Project Number
or Letter
51

Timestamp
5/26/2017 12:32

52

Title of Recommended Project
Identification and Evaluation of
Groundwater Recharge

Location of the Recommended Project
Big Chico Creek and Little Chico Creek

Main Benefits
Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Creation of new wetland
areas

Additional Benefits
Improve or create recreation or public use area

6/2/2017 9:35

Upper Watershed

Big Chico Creek / Little Chico Creek Watersheds

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Wetland enhancement, Creation of new
wetland areas, Riparian enhancement, Instream
flow improvement, Public education

Re-establish natural water drainage and treatment,
Reduced energy use, Re-establishment of the
natural hydrograph, Community involvement

Natalie Carter

53

6/2/2017 9:38

Urban Riparian Restoration

Big Chico Creek / Little Chico Creek Watersheds

Riparian enhancement, Public education

Nonpoint source pollution control, Community
involvement, Improve or create recreation or public
use area

Natalie Carter

54

6/2/2017 9:40

Big Chico Creek West of Nord Ave.

Big Chico Creek Watershed

Increased filtration or treatment of runoff, Wetland
enhancement, Creation of new wetland areas,
Riparian enhancement, Instream flow
improvement, Public education

Re-establish natural water drainage and treatment,
Provides a carbon sink, Re-establishment of the
natural hydrograph, Community involvement

Natalie Carter

55

6/2/2017 9:43

Erosion Management/Prevention

Big Chico Creek / Little Chico Creek Watersheds

Wetland enhancement, Riparian enhancement,
Public education

Community involvement, Improve or create
recreation or public use area, Improve health of
the natural ecosystem

Natalie Carter

56

6/2/2017 9:47

Diversion Channels

Big Chico Creek / Little Chico Creek Watersheds

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Wetland enhancement, Riparian
enhancement, Instream flow improvement, Public
education

Re-establish natural water drainage and treatment,
Re-establishment of the natural hydrograph,
Community involvement, Improve or create
recreation or public use area

Natalie Carter

57

6/2/2017 9:50

Storm Water Detention Basins

Big Chico Creek / Little Chico Creek Watersheds

Increased filtration or treatment of runoff, Wetland
enhancement, Riparian enhancement, Public
education

Re-establish natural water drainage and treatment, http://www.chico.ca.us/building_developme
Community involvement, Improve or create
nt_services/sewer/StormWaterResourcePla
recreation or public use area
n.asp

Natalie Carter

58

6/5/2017 14:53

Updating the City's storm water plan (to
make it proactive)

Relevant to the entire City

Increased filtration or treatment of runoff, Water
supply reliability, Decreased flood risk by reduced
runoff rate or volume, Wetland enhancement,
Creation of new wetland areas, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Employment
opportunities created, Public education

Nonpoint source pollution control, Re-establish
The City's old storm drain master plan.
natural water drainage and treatment, Water
conservation, Reduced sanitary sewer overflows,
Provides a carbon sink, Re-establishment of the
natural hydrograph, Water temperature
improvement, Community involvement, Improve or
create recreation or public use area

West Yost

59

6/5/2017 15:52

Routine Community Creek Clean Up
Project (Program)

Relevant to the entire watershed, but primarily
within the City

Increased filtration or treatment of runoff, Wetland
enhancement, Riparian enhancement

Nonpoint source pollution control, Community
involvement, Improve or create recreation or public
use area

West Yost

60

6/5/2017 15:55

Fair Street Detention Ponds

Fair Street Detention Ponds

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement

Nonpoint source pollution control, Re-establish
natural water drainage and treatment

61

6/5/2017 15:55

Teichert Ponds Project

At the Teichert Ponds

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Wetland enhancement, Riparian
enhancement, Increased urban green space,
Instream flow improvement, Public education

Nonpoint source pollution control, Re-establish
natural water drainage and treatment, Reestablishment of the natural hydrograph, Water
temperature improvement, Community
involvement, Improve or create recreation or public
use area

62

6/5/2017 15:57

Meyers Industrial Park

Meyers Industrial Park

Increased filtration or treatment of runoff, Public
education

Nonpoint source pollution control, Improve or
create recreation or public use area
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Table 4-1. Submitted Initial Projects
Project Number
or Letter
63

Timestamp
6/5/2017 15:58

Title of Recommended Project
Update the City's storm water policies and
regulations

Location of the Recommended Project
Relevant to the entire City

Main Benefits
Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Wetland enhancement, Creation of new
wetland areas, Riparian enhancement, Increased
urban green space, Instream flow improvement,
Employment opportunities created, Public
education

Additional Benefits
Nonpoint source pollution control, Re-establish
natural water drainage and treatment, Water
conservation, Reduced sanitary sewer overflows,
Re-establishment of the natural hydrograph, Water
temperature improvement, Community
involvement, Improve or create recreation or public
use area

64

6/5/2017 16:04

Upper Park Road Improvements - Erosion
Control

Upper Bidwell Park

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume, Riparian enhancement, Public education

Improve or create recreation or public use area

Reference Documents

Name
West Yost

Angela Spain

65

2017/07/11 3:13:02 Laxson South Bioswale
PM MDT

Located at the south end of Laxson Auditorium,
adjacent to the roundabout at 1st St. and Salem.

Increased filtration or treatment of runoff;
Decreased flood risk by reduced runoff rate or
volume; Public education

Nonpoint source pollution control; Water
conservation; This project will also create an
educational opportunity for campus visitors

66

2017/07/18 8:54:46 Create Bioswales @ storm drain outfalls
PM MDT

On all streams where landforms and access allow

Increased filtration or treatment of runoff; Water
supply reliability; Decreased flood risk by reduced
runoff rate or volume; Creation of new wetland
areas; Riparian enhancement; Employment
opportunities created; Public education

Nonpoint source pollution control; Provides a
carbon sink; Re-establishment of the natural
hydrograph; Water temperature improvement

67

2017/07/18 8:56:55 Teichert Ponds cleansing wetland
PM MDT

Teichert Ponds on Little Chico creek

Increased filtration or treatment of runoff;
Decreased flood risk by reduced runoff rate or
volume; Wetland enhancement; Employment
opportunities created; Public education

Nonpoint source pollution control

Roger Cole

68

2017/07/18 8:58:40 Create Hydrologic Floodplains on streams
PM MDT

All streams

Increased filtration or treatment of runoff; Water
supply reliability; Decreased flood risk by reduced
runoff rate or volume; Creation of new wetland
areas; Riparian enhancement

Nonpoint source pollution control; Re-establish
natural water drainage and treatment

Roger Cole

69

2017/07/19 5:55:41 Multiple Off-Stream Detention/Wetland
PM MDT
Basins

Along Little Chico Creek, southwest of Marsh Jr.

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Re-establish natural water drainage and treatment;
Water conservation; Reduced sanitary sewer
overflows; Reduced greenhouse gas emissions;
Provides a carbon sink; Re-establishment of the
natural hydrograph; Community involvement;
Improve or create recreation or public use area

70

2017/08/08 2:31:30 Lindo Channel Stormwater Infiltration and
PM MDT
Floodplain Enhancement Project

Lindo Channel (target City-owned and public right
of ways)

Increased filtration or treatment of runoff; Water
supply reliability; Decreased flood risk by reduced
runoff rate or volume; Wetland enhancement;
Creation of new wetland areas; Riparian
enhancement; Increased urban green space;
Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

n\c\755\10-17-01\wp\08\feasibility screening
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Michael Alonzo

Verbena Fields documents

Roger Cole

Robin McCollum

MS4 permit; Updated General Plan; City
BMP Manual, Climate Action, Urban Forest,
and Bike Plan; Existing Citizen Monitoring
Program, Clean Water Science
Ambassador Program (CUSD), Soil and
Flood maps; Creekside Habitat Manual,

T. Hamill
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Storm Water Resource Plan

Table 4-1. Submitted Initial Projects
Project Number
or Letter
71

Timestamp
Title of Recommended Project
2017/08/09
Bidwell Park Stormwater Management
10:57:40 AM MDT Project (Green Infrastructure-LIDs,
Floodplain Improvement, and Ground
Water Recharge)

Location of the Recommended Project
Bidwell Park (Big Chico Creek Watershed)

Main Benefits
Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Additional Benefits
Reference Documents
Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

Name
T. Hamill

72

2017/08/09
Revised Chapman/Mulberry Neighborhood Chapman/Mulberry neighborhoods, Teichert Pond, Increased filtration or treatment of runoff; Water
11:31:15 AM MDT Green Infrastructure and Natural
Little Chico Creek (Public-owned greenways and
supply reliability; Conjunctive use; Decreased flood
Stormwater Treatment Project
parks in Little Chico Creek watershed)
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

73

2017/08/09
Bidwell/Grape Ave Stormwater Protection
11:54:40 AM MDT and Restoration Project

Big Chico Creek (near Grape and Bidwell Ave)

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Riparian enhancement; Instream
flow improvement; Employment opportunities
created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

74

2017/08/09
(Revised) Cal Park Green Streets Project
12:04:27 PM MDT

Little Chico Creek, Teichert Pond, Cal Park
Residential Neighborhoods

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

75

2017/08/09
Revised Chico State University LID
12:18:48 PM MDT Implementation and Stream Habitat
Enhancement Project

Big Chico Creek Watershed and creek reaches
adjacent to Creek

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Riparian enhancement; Increased
urban green space; Instream flow improvement;
Employment opportunities created; Public
education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

76

2017/08/09
Revised Little Chico Creek, Lindo Channel, Little Chico Creek, Lindo Channel, Mud/Rock
12:31:27 PM MDT Mud/Rock Creek Arundo/Broom Removal Creek
and LID Implementation Project

Increased filtration or treatment of runoff; Water
supply reliability; Decreased flood risk by reduced
runoff rate or volume; Riparian enhancement;
Increased urban green space; Instream flow
improvement; Employment opportunities created;
Public education

Nonpoint source pollution control; Re-establish
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill
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Table 4-1. Submitted Initial Projects
Project Number
or Letter
77

Timestamp
Title of Recommended Project
2017/08/09
Revised Low Impact Development and
12:40:56 PM MDT Green Infrastructure Implementation
Program for Butte County Schools

Location of the Recommended Project
Big Chico Creek / Little Chico Creek Watersheds

Main Benefits
Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Riparian
enhancement; Increased urban green space;
Instream flow improvement; Employment
opportunities created; Public education

Additional Benefits
Nonpoint source pollution control; Re-establish
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

78

2017/08/09
Revised Urban Landscape Water
12:47:27 PM MDT Conservation and Pesticide Reduction
Project

Big Chico Creek Little Chico Creek watersheds

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

79

2017/08/09
Revised Five Mile, Lindo Channel, and
12:56:32 PM MDT Sycamore Flood Diversion Stormwater
Treatment and Habitat Enhancement
Project

Big Chico Creek, Mud Creek, Five Mile, Lindo
Channel, and Sycamore Flood Diversion

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

80

2017/08/09 1:03:30 Revised City of Chico Long-term Trash
PM MDT
Reduction Project

Big Chico Creek, Little Chico Creek Watersheds

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement

See attachment for more details

T. Hamill

81

2017/08/09 1:12:49 Revised Chico Green Streets and Low
PM MDT
Impact Development Implementation
Project

Big Chico Creek/Little Chico Creek Watersheds

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

82

2017/08/09 1:21:12 The Stream Team NSV IRWM Projects
PM MDT

Big Chico Creek Little Chico Creek Watersheds

Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Nonpoint source pollution control; Re-establish
See attachment for more details
natural water drainage and treatment; Water
conservation; Reduced energy use; Reduced
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

T. Hamill

n\c\755\10-17-01\wp\08\feasibility screening
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Reference Documents
Technical reports for each project school
have been developed through a previous
SWRCB Technical grant. The reports
include project designs, treatment volumes,
discharge maps, etc. with enough detail to
be provided in a Prop. 1 grant, including
budgets, PAEP, QAPP, MP, and all.

Name
T. Hamill
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Table 4-1. Submitted Initial Projects
Project Number
or Letter
83

Timestamp
Title of Recommended Project
2017/08/09 1:37:50 Teichert Pond Water Quality Improvement
PM MDT
Project

Location of the Recommended Project
Teichert Pond

Main Benefits
Increased filtration or treatment of runoff; Water
supply reliability; Conjunctive use; Decreased flood
risk by reduced runoff rate or volume; Wetland
enhancement; Creation of new wetland areas;
Riparian enhancement; Increased urban green
space; Instream flow improvement; Employment
opportunities created; Public education

Additional Benefits
Reference Documents
Nonpoint source pollution control; Re-establish
Existing City, regional, and state-wide plans
natural water drainage and treatment; Water
provided upon request including Teichert
conservation; Reduced energy use; Reduced
Pond management plan
greenhouse gas emissions; Provides a carbon
sink; Re-establishment of the natural hydrograph;
Water temperature improvement; Community
involvement; Improve or create recreation or public
use area

84

7/25/2017 0:00

Comanche Creek Flood Control Study

Comanche Creek from Little Chico Creek
Diversion to Dayton Road

Increased filtration or treatment of runoff,
Decreased flood risk by reduced runoff rate or
volume.

Improve or created public use area

85

8/9/2017 0:00

Chapman Mulberry Rain Garden

E. 12th Street, Parcel 005-142-50-000

Increased infiltration, conjunctive use, public
education

nonpoint pollution control, carbon sink, enhance
public space

n\c\755\10-17-01\wp\08\feasibility screening
Last Revised: 08-24-17
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Name
T. Hamill

Les Heringer

Steve Breedlove
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Table 4-2. Initial Projects with Descriptions
Project Number
or Letter

Title of Recommended Project
21st Century Management
Program: Big Chico Creek and
Mud Creek Watershed.

Project Description
The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Five Mile
Recreation Area in Chico to the Sacramento River. The goals of the project would be to:
-Ensure the integrity of the flood control system.
-Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering
possible climatic changes.
-Manage gravel deposition at Five Mile and assure proper gravel migration downstream.
-Develop management strategies that maximize benefits to salmon populations.
-Coordinate with the Bicycle Plan.
-Optimize recreational opportunities.
-Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
-Ensure system provides 200-yr level of protection per State regulations.
-Maximize the use of County Service Area 24 funds.

Teichert Ponds Improvement
Project

Reconstruction of inlet to provide capture of trash, suspended solids, hydrocarbons, etc. Reconstruction of outlet to Little Chico Creek to provide control,
accessibility, and maintainability. Vegetation management to eradicate non-native plants and help manage illegal camping.

21st Century Management
Program: Little Chico Creek to
Butte Creek Diversion.

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Little
Chico Creek to Butte Creek. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering
possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.

Big Chico Creek bank erosion

The creek bank just a few feet away from CARD's water well on BCC at Hooker Oak Park is eroding. A solution for this problem has been designed;
implementation could be part of a future storm water grant application.

Big Chico Creek storm water
detention

Create a storm water detention area in Lower Bidwell Park just west of the east most parking area off Peterson Memorial Drive. This area has previously
flooded (i.e. Scout's Island) and has the capacity to occasionally detain enough water to reduce downstream flooding without affecting any major infrastructure
such as Petersen Dr.

1

2

3

4

Consider making a small detention basin on the right (north) bank of BCC just downstream of the Vallombrosa Bridge. This is part of the city-owned Lost Park
area. Currently several north side properties closer to the Esplanade Bridge as well as the south side of Lost Park experience flood water conditions during high
water events.

5

Correcting a scour problem at Big Chico Creek's Vallombrosa Bridge is listed in the city's Capital Projects plan. Incorporate this fix into a grant proposal as an inkind match.
Comanche Creek flow
improvements
6

Develop a plan to remove invasive yellow flag iris from CC. This plant spreads via seeds and rhizomes and, by filling the stream bed with plants, widens the
stream bed, causing bank erosion and flooding (especially at Paseo Campaneros) The upstream-most infestation is at Neighborhood Church. Downstreammost location is unknown. Starting area for removal could be at CCG, with outreach to upstream and downstream property owners to educate them about the
problem and provide solutions.
Survey CC starting at the Fair St. Detention Basin to identify obstacles in the creek and develop a plan to remove them. Reduce silt buildup in CC through the
residential and business area from the Detention Basin outlet to Midway. Reduce silt entering CC via the Basin.

Comanche Creek water quality

Provide better trash filtering at outlet from Fair St. Detention basin into CC. Provide filtering of storm water runoff at northwest outlet at Midway Bridge and at
outlets at Valine and Wrex. Provide filtering of storm water runoff from Hegan Lane Business Park (outlet into CC is west of CCG, pollutants are probably
mostly hydrocarbons from the large amount of impervious surfaces of parking lot and street parking). Encourage alternative transportation for employees of
businesses in this area, as currently all of Otterson Dr. is used by employee parking for Build.com.
Develop a working relationship with M&T Ranch to coordinate communications about their control of the water level in CC with creek cleanups and other instream activities. Develop a better understanding of when they reduce water flows and plan in-stream activities based on this information. Provide real-time
online information about water flow diversion into Comanche Creek (CC) at Phelan Dam to help with trash removal efforts downstream, especially at Comanche
Creek Greenway (CCG).

7

Convert southwest outlet at Midway Bridge into a bioswale.
Much of CC's trash comes from homeless camps under the Midway Bridge and upstream to the bike bridge. Provide fencing to make it more difficult for
campers to bring large items to their camp sites and consider ways to reduce the desirability of camping under these bridges and nearby. Eliminate creekside
camping sites at CCG wherever possible.
8

Lindo Channel infiltration
enhancement

Use the city-owned area of upstream of the Madrone bike bridge for storm water infiltration

Lindo Channel nonpoint pollution Re-do access roads into to channel to make it easier to haul out debris from homeless camp cleanups. Identify areas where camping and associated camp
cleanups regularly occur and develop and implement solutions to reduce camping at those locations (e.g. elevating vegetation, regular monitoring, etc.).
9

Add trash filter at Chico Nut storm water drain
Add bioswales to storm water outlets from Manzanita to Esplanade, where stream channel is wide enough to accommodate.
Little Chico Creek flooding
problems

Due to the increase in impervious surfaces (e.g. East 8th St road reconstruction project) downstream of the Little Chico Creek (LCC) diversion into Butte Creek
at the Stilson Canyon diversion, the diversion point needs to be recalibrated.
Provide infiltration area on city property just downstream of the diversion. Consider using the city's Linear Parks and Greenways Fund to purchase the small
amount of open space land in this area that's not already owned by the city so that this infiltration area can be maximized. Look at the many other city-owned
properties along the creek for other infiltration opportunities.
Consider using the city-owned former RDA property north of the Boucher St. bridge into a storm water infiltration area. The creek bank is low in that area and
the property is already subject to occasional flooding.

10

LCC's carrying capacity has been reduced by excessive growth of invasive plants and tree-falls that block storm water flows. Develop a plan in coordination with
DWR to identify the worst areas and provide ongoing maintenance to keep them clear. Also, provide a mechanism for residents to report new problems to the
appropriate agency.
Correcting a scour problem at LCC's Walnut St Bridge is listed in the city's Capital Projects plan. Incorporate this fix into a grant proposal as an in-kind match.
Little Chico Creek water quality

For the last several years, the city has been treating arundo donax on city properties along LCC and removing it using volunteer labor (1100+ hours of volunteer
work so far, plus other donations for associated removal costs). Continue this process, work with other public agencies that also own LCC creek bank property
(e.g. Butte County Housing Authority, Chico Unified School District) to help remove their arundo and develop a protocol for private property owners who wish to
remove their arundo. As needed, work with the Chico Fire Dept. to develop regulations requiring arundo removal, as a fire hazard. Work with USDA's Natural
Resources Conservation Service, which has offered to help property owners downstream of the Chico city limits also remove their arundo.
Identify areas along LCC where creek bank erosion is a significant problem (e.g. the left bank downstream of the Chestnut St. Bridge) and develop solutions to
reduce future erosion in these areas).
Consider possible future impacts should the Chapmantown annexation result in additional storm water entering LCC.

11
Homeless camps in LCC are likely the largest source of trash within the creek. The longer a camp remains, the more trash and large items accumulate at the
camp, complicating the eventual cleanup. A more transparent system for citizens to report camps is needed and additional resources to provide the move-out
notifications, cleanups and hauling of the trash. Vegetation removal would help reduce camping in some locations, heavy-duty fencing at bridges is another way
to reduce creek access.
Also, because there are so many easy access points along the creek, there's a lot of household trash dumping and of large items such as mattresses and
couches. Love Chapman has helped to alleviate this problem by offering an annual cleanup day, with free hauling of large items to the pickup location and dropoff of trash, recycling, and vegetation. Other creekside neighborhoods could offer similar services, with BEC or another NGO being paid to organize events.

12

Mitigating new impacts to
Sycamore Bypass

Teichert Ponds retention basins
13

n\c\755\10-17-01\wp\08\feasibility screening
Last Revised: 10-24-17

There are several large new residential subdivisions to the south of Sycamore Bypass. Improve outdoor recreational opportunities for these residents by
completing the planned bike path along the Bypass to connect to the Floral Ave bike path and by creating well-designed paths into the Bypass area (instead of
letting each user create his/her own path). Provide educational signage and materials to the homeowners associations to discourage yard waste and trash
dumping into the Bypass.
Reroute the small east side storm drains so that they don't dump directly into Pond 1.
Remove the silt buildup in the ponds and its associated contaminants.
Separate Pond 1 (freshwater) from Ponds 2-3 and rework Ponds 2 and 3 so that Pond 2 can be periodically drained and cleaned.
Work with the Butte County Mosquito and Vector Control District to develop a plan that will reduce the need for mosquito control.
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Project Number
or Letter

14

15

16

Title of Recommended Project
Project Description
Teichert Ponds vegetation, trash Remove the major invasive plant species: parrot's feather, tree of heaven, Himalayan blackberry, Chinese tallow tree, pyracantha and arundo (1-2 small stands).
and public access
The dirt roadway on the north side floods almost every winter. Solve this problem.
Finish removing the chain link fencing around Pond 1 to improve access for invasive plant control and trash cleanup.
Construct a walking trail on the east side of the Ponds to improve public access and reduce undesirable behavior (camping, encroachments by east side
neighbors, yard waste dumping). Homeless camping is a major problem here; however, most of the camps are outside of the storm water area so they don 't
directly affect the amount of trash going into Little Chico Creek.
Improve trash filtering on major east side storm water inlet and add filter on south inlet.
Bank Slope Reduction and
Stabilization

Channel Stabilization

Many of the rural roadside ditches and agricultural drainage channels have overly-steep banks, which leads to bank erosion, deposition of sediment in the
channel, and damage to public roads, maintenance roads and farmland. Bank segments with severe bank erosion could be identified and evaluated for bank
slope reduction. Potential stabilization methods that could be evaluated include slope reduction, vegetation with deep rooted native California grasses, and/or
stabilization with articulated block pavers.
Provide structural erosion at outfalls, along bridges and structures, major bends in waterways, revegetate various stream segments, acquire property along
streams to allow for a "buffer" zone. This will meet the Water Quality benefits as well as riparian enhancement.

17

Detention Basins on Comanche
Creek

Construct detention basins per the 1997 Amendment to SDMP, but include storm water wetlands, or community parks as appropriate.

18

Detention Basins on Little Chico The Project will provide flood control along little Chico Creek per the SDMP, but will have water quality wetlands or community park as appropriate.
Creek
Grassy Swale in Bidwell Park

Install grassy swale in Bidwell Park to provide natural treatment and some minor detention, along with infiltration

Green Streets and Parking Lots

Street segments and parking lots could be retrofitted into green streets or green parking lots using vegetated swales, vegetated buffer strips, bioretention
planters, and mechanical treatment systems

21

Make City Corp Yards Storm
Water Friendly

The City/County Corporation Yards could be evaluated for implementation of best management practices such as grassy swales, infiltration trenches, rock
infiltration wells and other water quality treatment and low flow/dry weather runoff infiltration facilities.

22

Outreach and Maintenance of
Parks

Establish a stream maintenance inspection and monitoring program, include trash and debris removal, exotic plant eradication, revegetation and stream bank
repair and maintenance. Could lean heavily on volunteers.

Trash Capture Devices

Use City's land use map and storm water system map to locate and size trash capture devices. These trash capture devices can be implemented along with
other modifications to detention basins, including grassy swales, infiltration trenches, rock infiltration wells, and low flow/dry weather runoff infiltration facilities.

19
20

23

24

25

26

Waterwise and Habitat and River Project includes:
Friendly Landscape Program
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.
Chico Green Streets and Low
Impact Development
Implementation Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Bidwell Park and Greenway
Integrated Storm Water, Ground
Water Recharge, and Recycled
Water Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Cal Park Green Streets Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

City of Chico Long-term Trash
Reduction Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

LID Technical Design Manual
and Demonstration Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Chico State University LID
Implementation and Stream
Habitat Enhancement Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Five Mile, Lindo Channel, and
Sycamore Flood Diversion Storm
Water Treatment and Habitat
Enhancement Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Chapman/Mulberry
Neighborhood Green
Infrastructure and Natural Storm
Water Treatment Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Mud and Rock Creek Flood
Protection Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Little Chico Creek, Lindo
channel, Mud/Rock Creek
Arundo/Broom Removal and LID
Implementation Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Flood Detention Pond
(Comanche, Fair Street, Home
Depot, Teichert) Enhancement
and LID Implementation Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Low Impact Development and
Green Infrastructure
Implementation Program for
Butte County Schools

Project includes:
- Implementation of low impact development techniques and water quality best management practices on specific school sites.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

City of Chico storm water
capture and reuse project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Urban Landscape Water
Conservation and Pesticide
Reduction Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

27

28

29

30

31

32

33

34

35

36

37

38
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39

Title of Recommended Project
NSV IRWM Projects (submitted
by CA Urban Streams AllianceThe Stream Team)

Project Description
Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Parking Lot 4 Rehabilitation
#50019

Replacement of existing deteriorated asphalt paving with permeable pavement or pavers.

40

Improve Lindo Channel

Remove vegetation, debris, rock, silt, repair outfalls, and reestablish channel capacity to reduce flooding and erosion of public infrastructure. Include a bikeway
to increase public open space.

Teichert Ponds Improvement

Remove vegetation, limit illegal encampment to reduce trash buildup, improve paths/roads round the pond. Improve outfall screening to reducing buildup and
flooding.

Fair Street Detention Basin
Improvements

Remove vegetation to limit illegal encampments (trash buildup), improve paths/roads around pond. Improve outfall screening to reduce buildup and flooding.

43

44

5 Mile and Lindo Channel
Diversion Structures Study

Review effectiveness of current gate settings, adjust as needed. This past year, we visually observed a lot of capacity in Mud/Sycamore Creek, when Big Chico
Creek and Lindo Channel were running so high that localized flooding developed. Balancing of flows could decrease scour, provide flood protection, and improve
habitat.

Big Chico Creek and Lindo
Channel Diversions Study and
Improvements

Evaluate the current capacities of the Big Chico Creek Gates, the Lindo Channel Gates, and the Sycamore Weir in relation to the Sycamore Pool capacity and
water surface elevations. Consider the establishment of a regular sediment removal process and implementation of a routine maintenance agreement between
the City/County and DWR.

46

Lindo Channel Management
Plan

Establish a long term management plan for Lindo Channel in order to re-establish the channel capacity back to its original design and to ensure the occurrence
of regular maintenance. Consider need for flood control easement for managing vegetation growth and debris buildup, and limiting flow distribution issues. Study
the capacity of Mud Creek to evaluate the potential to re-route flows.

47

Medical Waste Program for
unused medicine

Providing medical waste drop off points would decrease the amount of leftover medication that gets flushed in toilets and thus discharged to WWTPs. WWTPs
struggle to remove these medications so they get discharged in WWTP effluent to the creeks.

48

Sycamore and Mud Creek Flood A combination of sediment and vegetation management projects are needed at various locations throughout Mud and Sycamore Creeks to maintain the existing
Control
design capacity of the system: the construction of grade control structures would in theory stabilize the slope of the channel upstream of Cohasset Road and
downstream of the Diversion Channel. The structures could also act as sediment catchments to allow for the removal of excess sediment and to prevent the
transport of additional sediment downstream where it negatively affects other parts of the system. Benefits include reducing long term O&M costs and reducing
adverse environmental impacts to the system.

41
42

45

Sheep Hollow Off-stream
Storage Area

An off-stream area may provide for the detention of peak flood flows along Sycamore Creek. There may be potential to reduce flood risk by removing or notching
the right bank levee to allow high water to flow into the right overbank area in the open space area located just south of the Chico Municipal Airport, behind the
right bank levee of Sheep Hollow near the confluence with Sycamore Creek. This potential enhancement is strictly conceptual at this stage and further
evaluation is needed to confirm its feasibility, and to evaluate whether or not the open space area is needed for interior drainage.

Early Flood Warning System

Upstream gages to improve upon the availability and reliability of real-time flow data upstream along Big Chico Creek, allowing more lead time for local
responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood information so
that any abnormally large inflows and/or issues with debris on the gate structures could be noticed immediately.

Identification and Evaluation of
Groundwater Recharge

Groundwater recharge could help with water supply reliability, increase infiltration and provide treatment, and provide habitat (depending on how projects are
implemented). The ability to recharge groundwater using various methods needs to be investigated.

Upper Watershed

-Ecosystem restoration
-Improving groundwater recharge/storm water infiltration (i.e. wetland enhancement/creation)
-Public education about watersheds, water systems and water quality.

Urban Riparian Restoration

Community Creek Cleanups
Annual Bidwell Park and Chico Creeks Cleanup (September)
Regular neighborhood cleanups
Invasive species removal (i.e. Arundo) in Little Chico Creek.
Removal of anadromous fish migration blockages (i.e.. rouge dams but

Big Chico Creek West of Nord
Ave.

-Ecosystem restoration
-Improving groundwater recharge/storm water infiltration (i.e. wetland enhancement/creation)
-Public education about watersheds, water systems and water quality.

49

50

51

52

***This project recommendation is the result of a collaborative brains

53

54

***This project recommendation is the result of a collaborative brain
55

Erosion Management/Prevention Upper Park Road erosion control/mitigation
Biofilters before water enters creeks to reduce sediment in creek due to erosion from cyclists and runners on trails near the creeks.
Identify and prioritize erosion hot spots to reduce sediments in creek
Diversion Channels

Utilize diversion channels for groundwater recharge/storm water infiltration.
Biofilters before diversion channels drain to creeks (i.e. Little Chico creek diversion to Butte creek)
Public education about watersheds, water systems and water quality.

Storm Water Detention Basins

-Major storm water basin restoration (i.e. Teichert Ponds Restoration Project - 2009 ) to mitigate polluted runoff that drains to the creeks.
-Biofilters before water drains to waterways.
-Public education about watersheds, water systems and water quality.

Updating the City's storm water
plan (to make it proactive)

Update the City's storm water master plan to make it proactive. This update would include developing computer models of the City's drainage system that are
capable of modeling water quality. It would include evaluating drainage and flood control, implementation of low impact development, water quality best
management practices, and would include programs like creek clean ups, water quality monitoring, and habitat enhancement, etc. It would include opportunities
to use storm water for landscape irrigation or other uses. It should have a public education element too. A goal should be to address hydromodification from
development.

56

57

58

59

Routine Community Creek Clean This program includes organizing annual community creek clean up events. The events should include a morning of cleaning litter and trash from the creeks
Up Project (Program)
and associated wetland and riparian habitat. After the clean up there should be a community outreach and education event and barbecue.
Fair Street Detention Ponds

Trash Interception at the Fair Street Detention Ponds including BD Ditch Repairs to reduce flooding

61

Teichert Ponds Project

Improve the Teichert Ponds by removing non-native vegetation and improving the pond hydraulics and water quality.

62

Meyers Industrial Park, Otterson Trash collection at Meyers Industrial Park and Otterson Business Park to benefit Comanche Creek. Potential to combine this project with improvement of
Business Park
Comanche Creek bike lanes/paths.

60

Update the City's storm water
policies and regulations
63

64

Update the City's development standards to clearly identify what water quality improvements and facilities are needed, how the improvements should be sized,
what process is to be used for achieving approval of the storm water quality improvements and facilities by the City, and identification of storm water quality
development impact fees. The project should also identify what the annual O&M costs are for the improvements and facilities, estimate the annual O&M costs,
and identify a method like establishment of a water quality zone of benefit or community facilities district that results in monthly storm water fees being paid by
new development. Additionally, regulations and policies for the existing City should be established or updated, and a funding mechanism for generating storm
water funds from the existing City areas should be evaluated, hopefully leading to a secure O&M funding source.

Upper Park Road Improvements - Improvement of Upper Bidwell Park Road to reduce erosion into Big Chico Creek and to improve access to Upper Bidwell Park.
Erosion Control
Laxson South Bioswale

65

The proposed project will collect surface runoff from City streets and neighboring parking lots into a bioswale to be constructed at the N.E. corner of the Arts &
Humanities building / S. Laxson Auditorium, where the campus meets the roundabout at W. 1st St. and Salem St. Currently, the area receives lots of runoff
during moderate and heavy rainstorms, which creates flooding of sidewalks. The flooded areas are safety concerns, and the rainwater has nowhere to go but out
into campus. This project would create improved drainage and catchment for surface runoff, allowing pollutants and fine particulates to settle before entering the
storm drain system.

66

The project will incorporate a bioswale and catchment system into campus to allow for infiltration and filtration of stormwater runoff. Existing City and Campus
storm drain infrastructure will be improved and incorporated to direct water directly into the bioswale, rather than across sidewalks and into roadways. Shaping &
grading of the site for collection of water, along with the installation of boulders, cobble and appropriate plant material will slow runoff velocity and allow for
further infiltration and filtration.
Create Bioswales @ storm drain Where there is room between the channel and the borders of the Greenbelt, pull back storm drain outfalls and install Bioswales, with spreading slabs and
outfalls
Energy dissipation before the channel, similar to what was done at Verbena Fields. This can also be done at locations such as Lost Park.

67

Teichert Ponds cleansing
wetland

68

Create Hydrologic Floodplains on Along streams small floodplains can be constructed and vegetated with natives, as Streaminders has done in the past. Such opportunities exist along E. Lindo
streams
Ave. behind Diamond nut and upstream almost to Mangrove.

69

Multiple Off-Stream
Detention/Wetland Basins
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Convert some portion of the first pond and the adjacent area to a cleanable settling and trash removing basin and a constructed wetland to absorb toxins and
sediment and to be removed periodically.

Create channel(s) to intercept peak flows in large basins to mitigate flood risk and erosion as well as enhance recharge and create wetland for wildlife and public
enjoyment.
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70

71

Title of Recommended Project
Lindo Channel Stormwater
Infiltration and Floodplain
Enhancement Project

Project Description
Work with City to develop a plan to prioritize exact locations for channel improvements (city-owned properties and right-of-ways) and storm drain system
improvements (outfall repairs, outfall setbacks w/bioswales, trash reduction structures at outfalls, and inlet filters). It is also intended to build on the efforts of
previous floodplain improvement and stormwater protection grant projects awarded to the City (Prop. 84, DROPS, Verbena/Bidwell Ave., CUSA) and CUSD
(DROPS), including continuing stormwater education, LID Implementation efforts, and citizen monitoring efforts tracking long-term effects of stormwater
management efforts on improving habitat and water quality. See attachment for more details.

Bidwell Park Stormwater
Project will implement LID practices designed to improve the capacity of natural drainage areas to infiltrate and treat stormwater runoff throughout Bidwell Park,
Management Project (Green
including green Infrastructure-LIDs, floodplain improvement, and ground water recharge. See attachment for more details.
Infrastructure-LIDs, Floodplain
Improvement, and Ground Water
Recharge)
Revised Chapman/Mulberry
Neighborhood Green
Infrastructure and Natural
Stormwater Treatment Project

Convert impervious areas into vegetated plots that soak up rainwater to limit urban runoff from entering creeks in disadvantaged communities. See attachment
for more details.

73

Bidwell/Grape Ave Stormwater
Protection and Restoration
Project

Implement green infrastructure, remove invasive plants, plant native species, bioswales for ground water recharge, stream bank stabilization and reduce bank
erosion, restore floodplain functions, and implement green jobs training. See attachment for more details.

(Revised) Cal Park Green
Streets Project

Convert impervious areas into vegetated plots that soak up rainwater in Cal Park. See attachment for more details.

74

75

Revised Chico State University
LID Implementation and Stream
Habitat Enhancement Project

Implement green infrastructure, remove invasive plants, plan native species, bioswales for stormwater treatment, stream bank stabilization and reduce bank
erosion, restore floodplain functions, improve walking and biking trails, implement green jobs training, trash reduction structures, outreach and education. See
attachment for more details.

76

Revised Little Chico Creek,
Removing invasive plants, installing natives, removing debris and deposition. See attachment for additional project details.
Lindo Channel, Mud/Rock Creek
Arundo/Broom Removal and LID
Implementation Project

77

Revised Low Impact
Development and Green
Infrastructure Implementation
Program for Butte County
Schools

Project features a long term approach for integrating LID practices into present and future maintenance and landscape design standards to assist the CUSD and
BCOE schools in meeting existing storm water management goals. In addition, the Project will integrate a cohesive storm water educational program, targeting
after-school programs.

78

Revised Urban Landscape
Water Conservation and
Pesticide Reduction Project

Project features developing a City wide LID design and BMP Manual, implementing demo LID projects, riparian vegetation management, trash reduction
program, develop green jobs training, develop water wise and habitat guide, rain-scapes reward program. See attachment for more details.

79

Revised Five Mile, Lindo
This Project will also enhance natural habits and wildlife corridors, and improve the function of an existing flood diversion system in need of repair to include fully
Channel, and Sycamore Flood
functioning USGS gages, and telemetry. See attachment for more details
Diversion Stormwater Treatment
and Habitat Enhancement
Project

80

Revised City of Chico Long-term Establish a long-term trash reduction program to achieve outcomes to meet State Trash TMDL and MS4 permit requirements. See attachment for more details
Trash Reduction Project

81

Revised Chico Green Streets
and Low Impact Development
Implementation Project

The proposed Project features a long-term approach for integrating LID practices into present and future development design standards to assist the City in
meeting State-mandated Municipal Stormwater Permit (MS4) requirements. See attachment for details

The Stream Team NSV IRWM
Projects

Continue existing efforts of The Stream Team to educate and engage community members on how to monitor water quality in local watersheds. See attachment
for details.

72

Existing Projects
- K-12 Watershed Education and Science Ambassador Program
- Regional K-12 Watershed Education
- North Sac. Valley Regional Water Quality Assessment Project 2016 list
- Drought Response and Outreach Program For Schools including LID Implementation Projects
- North Sac. Valley Regional Water Quality Assessment and Education Project

82

Teichert Pond Water Quality
Improvement Project

Implement trash reduction outreach campaign, trash and water quality surveys, install trash reduction structures in the inlets and outlets associated with Teichert
Pond, initiate invasive plant removal projects and replant appropriate natives, initiate a homeless encampment reduction plan, collaborate with existing citizen
monitoring to track project effectiveness and to provide related public stormwater education and outreach (target DACs, schools, businesses contributing runoff
to Teichert Pond), green job training to assist with project implementation, develop outreach and education plan with roles for interested community
organizations, connect bike path, initiate outdoor classroom curriculum linked with project objectives, LID implementation and green streets retrofit to reduce
runoff carried to pond, improve wildlife and riparian habitat, recreation opportunities, picnic areas, walking/biking paths, informational signage, etc.

Comanche Creek Flood Control
Study

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system along Comanche Creek from the Little
Chico Creek Diversion Channel to Dayton Road. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Assess existing runoff flows and mitigate for increased flows due to development
- Fully assess the system using modern analysis techniques and increased data, and ensure that the system can protect the urban and agricultural areas while
considering possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat.

83

84

85

Chapman Mulberry Rain Garden This project benefits Little Chico Creek by intercepting nonpoint pollution and infiltrating it in basins mulched with appropriate species of fungus for
mycoremediation. This project hopes to be an anchor project by beautifying the open space (052 zoned) for residents nearby, as well as serve as a demo garden
for water-wise Native landscaping.

Consolidated/Grouped Projects
Big Chico Creek and Mud Creek
Watershed Wide Flood Control,
Urban Drainage, Habitat, Public
Open Space/Recreation
Management Plan

A

Little Chico Creek Watershed
Wide Flood Control, Urban
Drainage, Habitat, Public Open
Space/Recreation Management
Plan

B
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The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Five Mile
Recreation Area in Chico to the Sacramento River. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering
possible climatic changes.
- Manage gravel deposition at Five Mile and assure proper gravel migration downstream.
- Develop management strategies that maximize benefits to salmon populations.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian and wetland habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.
- Maximize the use of County Service Area 24 funds.
- Include LID where feasible.
- Identify and correct erosion problems.
- Install flow gages throughout creek (particularly in the upper watershed) to improve upon the availability and reliability of real-time flow data allowing more lead
time for local responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood
information so that any abnormally large inflows and/or issues with debris on the gate structures would generate a alarm.
The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Little
Chico Creek to Butte Creek. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering
possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.
- Include LID where feasible.
- Identify and correct erosion problems.
- Install flow gages throughout creek (particularly in the upper watershed) to improve upon the availability and reliability of real-time flow data allowing more lead
time for local responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood
information so that any abnormally large inflows and/or issues with debris on the gate structures would generate a alarm.
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Teichert Ponds

Project Description
Update the Teichert Ponds Restoration Project Plan to evaluation and potential implementation of:
- Reduction of homeless impacts to the ponds
- Vegetation management
- Erosion repairs
- Trash Capture, suspended solids capture, water quality treatment of inflows
- Reconstruct the outlet to be able to manage releases
- Reroute the small east side storm drains so that they don't dump directly into Pond 1.
- Remove the silt buildup in the ponds and its associated contaminants.
- Separate Pond 1 (freshwater) from Ponds 2-3 and rework Ponds 2 and 3 so that Pond 2 can be periodically drained and cleaned.
- Work with the Butte County Mosquito and Vector Control District to develop a plan that will reduce the need for mosquito control.
- Remove the major invasive plant species: parrot's feather, tree of heaven, Himalayan blackberry, Chinese tallow tree, pyracantha and arundo (1-2 small
stands).
- The dirt roadway on the north side floods almost every winter. Solve this problem.
- Finish removing the chain link fencing around Pond 1 to improve access for invasive plant control and trash cleanup.
- Construct a walking trail on the east side of the Ponds to improve public access and reduce undesirable behavior (camping, encroachments by east side
neighbors, yard waste dumping). Homeless camping is a major problem here; however, most of the camps are outside of the storm water area so they don 't
directly affect the amount of trash going into Little Chico Creek.
- Improve trash filtering on major east side storm water inlet and add filter on south inlet.

D

Creek Bank and Bed
Stabilization Plan and Specific
Projects, including:

Develop a Creek Bank and Bed Stabilization Plan and specific projects, including:
- Left bank downstream of the Chestnut St. Bridge
- Upper Bidwell Park road where runners and bicyclists cause erosion
- Lindo channel pools

E

Homeless Camping Reduction
Program

Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

F

Storm Water Public Outreach,
Education, and Involvement
Program

Modify the City's existing outreach program to include storm water education, LID/BMP education, trash clean up events. Include activities that engage and
involve the public in storm water events.

Storm Water Monitoring for
compliance with MS4 permit

Continue the City's storm water monitoring activities as needed to meet the requirements of the MS4 permit.

G

Low Impact Development and
Water Quality Best Management
Practices Management Plan and
Specific Projects

Develop a Low Impact Development and Water Quality Best Management Practices Management Plan and Implement Specific Projects, including:
- Hagen Lane Business Park outlet filtering
- Valine outlet filtering
- Wrex outlet filtering
- Midway Bridge northwest outlet filtering
- RDA property north of the Boucher St. Bridge for storm water infiltration
- Bidwell Park Enhancements
- Green street and parking lot retrofits
- City and County Corp. Yard retrofits
- Demonstration projects for public
- City of Chico LID and BMP Design Manual
- Target LID to disadvantaged communities
The program would identify specific LID projects and activities to be implements over a 25-year time period using a rational approach that provides the greatest
potential benefits and is affordable and fundable by the City.
Implement specific trash capture projects at Teichert ponds, Fair Street Detention Basin, and Meyers and Otterson Industrial Parks

I

Trash Reduction Master Plan
and Specific Implementation
Projects

J

Detention Basin Implementation Develop a Detention Basin Implementation and Modification Plan and specific projects including:
and Modification Plan
- Fair Street Detention Basin

C

H

Habitat Improvement Plan and
Specific Projects

Develop a Habitat Improvement Plan and Specific Projects, including:
- Remove invasive yellow flag iris from Comanche Creek
- Arundo removal from Little Chico Creek (develop a management plan and conduct removal projects)
- Restoration projects in the upper watershed
- Restoration projects in the City

Energy Conservation and
Greenhouse Gas Reduction
Program

Develop a program to help reduce energy use and greenhouse gas production. Also includes sequestering greenhouse gases through tree planting and other
means.

Big Chico Creek 21st Century
Management and
Implementation Projects

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Five Mile
Recreation Area in Chico to the Sacramento River. The goals of the project would be to:
- Ensure the integrity of the flood control system: Fully assess the system using modern analysis techniques and increased data, and assure that the system can
protect the urban area while considering possible climatic changes; review settings of diversion structures. Balance flows to decrease scour, improve flood
protection, and improve habitat; Ensure system provides 200-yr level of protection per State regulations; Evaluate expanding floodplain; Install flow gages, water
level sensors, and telemeters to transmit flood information so that any abnormally large inflows and/or issues with debris on the gate structures would generate
an alarm.
- Optimize recreational opportunities; Coordinate with the Bicycle Plan; i.e. complete the planned bike path along the Bypass to connect to the Floral Ave bike
path
- Maximize the use of County Service Area 24 funds.
- Include LID where feasible: Improve GW recharge and stormwater infiltration in upper watershed, Infiltration in Lindo Channel, Bidwell Park SW Management:
Infiltration, grassy swales,
- Identify and correct erosion problems: Biofilters before water enters creeks to reduce sediment in creek due to erosion from cyclists and runners; Improve
Upper Bidwell Park Road to reduce erosion in BCC and improve access to the Park; Erosion at Hooker Oak Park
- Detention Basins: Create detention area in Lower Bidwell Park just west of the east most parking area off Peterson Memorial Drive; Create small detention
basin on the right (north) bank of BCC just downstream of the Vallombrosa Bridge (part of the city-owned Lost Park area).
- Restore ecosystem: Manage gravel and sediment deposition at Five Mile and assure proper gravel migration downstream; Community Creek cleanups;
invasive species removal; removal of fish migration blockages; Identify opportunities to enhance riparian and wetland habitat, with an emphasis on endangered
species such as the Sacramento Valley Long-horned Beetle. Remove invasive plants, install native plants, and remove debris and deposition.
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Little Chico Creek 21st Century
Management Plan and
Implementation Projects

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Little
Chico Creek to Butte Creek. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Recalibrate LCC diversions into Butte Creek
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering
possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.
- Include LID where feasible.
- Evaluate City corp yards
- Evaluate Chaptman/Mulberry neighborhoods
- Cal Park Green Streets
- Identify and correct erosion problems.
- Install flow gages throughout creek (particularly in the upper watershed) to improve upon the availability and reliability of real-time flow data allowing more lead
time for local responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood
information so that any abnormally large inflows and/or issues with debris on the gate structures would generate a alarm.
- Create channel(s) to intercept peak flows in large basins to mitigate flood risk and erosion as well as enhance recharge and create wetland for wildlife and
public enjoyment.
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

K

L
M

Develop a Trash Reduction Master Plan and Specific Projects: The master plan would identify specific trash reduction projects and activities to be implemented
over a 20-year time period that meets the requirements of the Trash Amendments and uses a rational approach that provides the greatest potential benefits and
is affordable and fundable by the City.

N
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Title of Recommended Project
Comanche Creek Management
Program and Implementation
Projects

O

Updating the City's Stormwater
Planning and Policies and
Implementation Projects

P

Teichert Ponds Improvement
Project

Pond Improvements
Reroute the small east side storm drains so that they don't dump directly into Pond 1.
Remove the silt buildup in the ponds and its associated contaminants.
Separate Pond 1 (freshwater) from Ponds 2-3 and rework Ponds 2 and 3 so that Pond 2 can be periodically drained and cleaned. Work with the Butte County
Mosquito and Vector Control District to develop a plan that will reduce the need for mosquito control.
Remove the major invasive plant species: parrot's feather, tree of heaven, Himalayan blackberry, Chinese tallow tree, pyracantha and arundo (1-2 small stands).
Improve outfall screening to reducing buildup and flooding.
Convert some portion of the first pond and the adjacent area to a cleanable settling and trash removing basin and a constructed wetland to absorb toxins and
sediment and to be removed periodically.
Site Improvements
The dirt roadway on the north side floods almost every winter. Solve this problem.
Finish removing the chain link fencing around Pond 1 to improve access for invasive plant control and trash cleanup.
Construct a walking trail on the east side of the Ponds to improve public access and reduce undesirable behavior (camping, encroachments by east side
neighbors, yard waste dumping).
limit illegal encampment to reduce trash buildup
connect bike path,
LID implementation and green streets retrofit to reduce runoff carried to pond
Community Outreach/Education
Implement trash reduction outreach campaign and trash and water quality surveys
collaborate with existing citizen monitoring to track project effectiveness and to provide related public stormwater education and outreach (target DACs, schools,
businesses contributing runoff to Teichert Pond),
green job training to assist with project implementation,
develop outreach and education plan with roles for interested community organizations,
initiate outdoor classroom curriculum linked with project objectives
Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Fair Street Detention Basin
Improvement Project

Remove vegetation to limit illegal encampments (trash buildup),
Improve paths/roads around pond.
Improve outfall screening to reduce buildup and flooding.
BD Ditch Repairs to reduce flooding

Q

R

Project Description
- The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system along Comanche Creek from the
Little Chico Creek Diversion Channel to at least downstream of Dayton Road and as far as needed to understand downstream impacts of development. The
goals of the project would be to:
- Ensure the integrity of the flood control system.
- Assess existing runoff flows and mitigate for increased flows due to development
- Fully assess the system using modern analysis techniques and increased data, and ensure that the system can protect the urban and agricultural areas while
considering possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Optimize recreational opportunities and Coordinate with the Bicycle Plan.
- Identify opportunities to enhance riparian habitat.
- Identify where LID projects can be implemented, i.e. convert southwest outlet at Midway Bridge into a bioswale.
- Construct detention basins per the 1997 SDMP amendment
- Improve bike paths around Comanche Creeks
- Encourage alternative transportation for employees of businesses in this area, as currently all of Otterson Dr. is used by employee parking for Build.com.
- Quality
-Provide filtering of stormwater runoff at northwest outlet at Midway Bridge and at outlets at Valine and Wrex.
-Provide filtering of stormwater runoff from Hegan Lane Business Park (outlet into CC is west of CCG, pollutants are probably mostly hydrocarbons from the
large amount of impervious surfaces of parking lot and street parking).
- Remove and reduce trash
- Gain a better understanding of Comanche Creek water levels and operations
-Develop a working relationship with M&T Ranch to coordinate communications about their control of the water level in CC with cree cleanups and other instream activities.
- Monitor flood levels using stream gauges or other methods to understand flooding conditions.
- Develop a better understanding of when they reduce water flows and plan in-stream activities based on this information.
-Provide real-time online information about water flow diversion into Comanche Creek (CC) at Phelan Dam to help with trash removal efforts downstream,
especially at Comanche Creek Greenway (CCG).
-Enhance CC operations
- Remove invasive vegetation
-Reduce silt buildup in CC
- Reduce silt entering CC from Fair Street Detention Basin
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.
- Update City's SW policies and regulations to include developing computer models of the City's drainage system that are capable of modeling water quality. It
would include evaluating drainage and flood control, implementation of low impact development, water quality best management practices, and would include
programs like creek clean ups, water quality monitoring, and habitat enhancement, etc. It would include opportunities to use storm water for landscape irrigation
or other uses. It should have a public education element too. A goal should be to address hydromodification from development.
- Update the City's development standards to clearly identify what water quality improvements and facilities are needed, how the improvements should be sized,
what process is to be used for achieving approval of the storm water quality improvements and facilities by the City, and identification of storm water quality
development impact fees. The project should also identify what the annual O&M costs are for the improvements and facilities, estimate the annual O&M costs,
and identify a method like establishment of a water quality zone of benefit or community facilities district that results in monthly storm water fees being paid by
new development. Additionally, regulations and policies for the existing City should be established or updated, and a funding mechanism for generating storm
water funds from the existing City areas should be evaluated, hopefully leading to a secure O&M funding source.
- Identify where channel stabilization and riparian habitat enhancement is needed
- Establish a stream maintenance inspection and monitoring program, include trash and debris removal, exotic plant eradication, revegetation and stream bank
repair and maintenance. Could lean heavily on volunteers.
- Develop stormwater capture and reuse plan
- Identify and evaluate groundwater recharge
- Identify street segments and parking lots that can be retrofitted into green streets or green parking lots using vegetated swales, vegetated buffer strips,
bioretention planters, and mechanical treatment systems
- Evaluate where LID is needed, including Bidwell Park
- Where there is room between the channel and the borders of the Greenbelt pull back storm Drain outfalls and install Bioswales, with spreading slabs and
Energy dissipation before the channel.
- Create Hydrologic Floodplains on streams
- Bank Slope Reduction and Stabilization in ag and rural areas
- Develop a water-wise and river-friendly landscape program
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.
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Project Number
or Letter

Title of Recommended Project
21st Century Management
Program: Big Chico Creek and
Mud Creek Watershed.

Project Description
The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Five Mile
Recreation Area in Chico to the Sacramento River. The goals of the project would be to:
-Ensure the integrity of the flood control system.
-Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering possible
climatic changes.
-Manage gravel deposition at Five Mile and assure proper gravel migration downstream.
-Develop management strategies that maximize benefits to salmon populations.
-Coordinate with the Bicycle Plan.
-Optimize recreational opportunities.
-Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
-Ensure system provides 200-yr level of protection per State regulations.
-Maximize the use of County Service Area 24 funds.

Teichert Ponds Improvement
Project

Reconstruction of inlet to provide capture of trash, suspended solids, hydrocarbons, etc. Reconstruction of outlet to Little Chico Creek to provide control,
accessibility, and maintainability. Vegetation management to eradicate non-native plants and help manage illegal camping.

21st Century Management
Program: Little Chico Creek to
Butte Creek Diversion.

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Little Chico
Creek to Butte Creek. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering possible
climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.

Big Chico Creek bank erosion

Big Chico Creek storm water
detention

1

2

3

4

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
(High, Medium,
Evaluation*
Evaluation
Evaluation
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
Medium
Yes, City of Chico
Medium
High

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, combined into M

High

Yes, City of Chico

Low

Medium

SWRP, combined into Q, Trash
filtering component combined into I,
includes POEI*

Medium

Yes, City of Chico

Medium

High

SWRP, combined into N

The creek bank just a few feet away from CARD's water well on BCC at Hooker Oak Park is eroding. A solution for this problem has been designed;
implementation could be part of a future storm water grant application.

High

Yes, City of Chico

Medium

Low

SWRP, combined into M, includes
POEI*

Create a storm water detention area in Lower Bidwell Park just west of the east most parking area off Peterson Memorial Drive. This area has previously flooded
(i.e. Scout's Island) and has the capacity to occasionally detain enough water to reduce downstream flooding without affecting any major infrastructure such as
Petersen Dr.

High

No

Low

Medium

SWRP, combined into M

Medium

No

Medium

Medium

SWRP, combined into O

High

No

Medium

Medium

SWRP, combined into O

Consider making a small detention basin on the right (north) bank of BCC just downstream of the Vallombrosa Bridge. This is part of the city-owned Lost Park area.
Currently several north side properties closer to the Esplanade Bridge as well as the south side of Lost Park experience flood water conditions during high water
events.

5

Correcting a scour problem at Big Chico Creek's Vallombrosa Bridge is listed in the city's Capital Projects plan. Incorporate this fix into a grant proposal as an inkind match.
Comanche Creek flow
improvements
6

Develop a plan to remove invasive yellow flag iris from CC. This plant spreads via seeds and rhizomes and, by filling the stream bed with plants, widens the stream
bed, causing bank erosion and flooding (especially at Paseo Campaneros) The upstream-most infestation is at Neighborhood Church. Downstream-most location
is unknown. Starting area for removal could be at CCG, with outreach to upstream and downstream property owners to educate them about the problem and
provide solutions.
Survey CC starting at the Fair St. Detention Basin to identify obstacles in the creek and develop a plan to remove them. Reduce silt buildup in CC through the
residential and business area from the Detention Basin outlet to Midway. Reduce silt entering CC via the Basin.

Comanche Creek water quality

7

Provide better trash filtering at outlet from Fair St. Detention basin into CC. Provide filtering of storm water runoff at northwest outlet at Midway Bridge and at outlets
at Valine and Wrex. Provide filtering of storm water runoff from Hegan Lane Business Park (outlet into CC is west of CCG, pollutants are probably mostly
hydrocarbons from the large amount of impervious surfaces of parking lot and street parking). Encourage alternative transportation for employees of businesses in
this area, as currently all of Otterson Dr. is used by employee parking for Build.com.
Develop a working relationship with M&T Ranch to coordinate communications about their control of the water level in CC with creek cleanups and other in-stream
activities. Develop a better understanding of when they reduce water flows and plan in-stream activities based on this information. Provide real-time online
information about water flow diversion into Comanche Creek (CC) at Phelan Dam to help with trash removal efforts downstream, especially at Comanche Creek
Greenway (CCG).
Convert southwest outlet at Midway Bridge into a bioswale.
Much of CC's trash comes from homeless camps under the Midway Bridge and upstream to the bike bridge. Provide fencing to make it more difficult for campers to
bring large items to their camp sites and consider ways to reduce the desirability of camping under these bridges and nearby. Eliminate creekside camping sites at
CCG wherever possible.
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Project Number
or Letter
8

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
(High, Medium,
Evaluation*
Evaluation
Evaluation
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
High
Yes, City of Chico
Medium
Medium

Title of Recommended Project
Lindo Channel infiltration
enhancement

Project Description
Use the city-owned area of upstream of the Madrone bike bridge for storm water infiltration

Lindo Channel nonpoint pollution

Re-do access roads into to channel to make it easier to haul out debris from homeless camp cleanups. Identify areas where camping and associated camp
cleanups regularly occur and develop and implement solutions to reduce camping at those locations (e.g. elevating vegetation, regular monitoring, etc.).

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, combined into M, includes
POEI*

High

No

Medium

High

SWRP, combined into M, includes
POEI*

Medium

No

Medium

Medium

SWRP, combined into N, includes
POEI*

High

No

High

Medium

SWRP, combined into N, includes
POEI*

Add trash filter at Chico Nut storm water drain

9

Add bioswales to storm water outlets from Manzanita to Esplanade, where stream channel is wide enough to accommodate.
Little Chico Creek flooding
problems

Due to the increase in impervious surfaces (e.g. East 8th St road reconstruction project) downstream of the Little Chico Creek (LCC) diversion into Butte Creek at
the Stilson Canyon diversion, the diversion point needs to be recalibrated.
Provide infiltration area on city property just downstream of the diversion. Consider using the city's Linear Parks and Greenways Fund to purchase the small
amount of open space land in this area that's not already owned by the city so that this infiltration area can be maximized. Look at the many other city-owned
properties along the creek for other infiltration opportunities.
Consider using the city-owned former RDA property north of the Boucher St. bridge into a storm water infiltration area. The creek bank is low in that area and the
property is already subject to occasional flooding.

10

LCC's carrying capacity has been reduced by excessive growth of invasive plants and tree-falls that block storm water flows. Develop a plan in coordination with
DWR to identify the worst areas and provide ongoing maintenance to keep them clear. Also, provide a mechanism for residents to report new problems to the
appropriate agency.
Correcting a scour problem at LCC's Walnut St Bridge is listed in the city's Capital Projects plan. Incorporate this fix into a grant proposal as an in-kind match.

Little Chico Creek water quality

For the last several years, the city has been treating arundo donax on city properties along LCC and removing it using volunteer labor (1100+ hours of volunteer
work so far, plus other donations for associated removal costs). Continue this process, work with other public agencies that also own LCC creek bank property (e.g.
Butte County Housing Authority, Chico Unified School District) to help remove their arundo and develop a protocol for private property owners who wish to remove
their arundo. As needed, work with the Chico Fire Dept. to develop regulations requiring arundo removal, as a fire hazard. Work with USDA's Natural Resources
Conservation Service, which has offered to help property owners downstream of the Chico city limits also remove their arundo.
Identify areas along LCC where creek bank erosion is a significant problem (e.g. the left bank downstream of the Chestnut St. Bridge) and develop solutions to
reduce future erosion in these areas).
Consider possible future impacts should the Chapmantown annexation result in additional storm water entering LCC.

11

Homeless camps in LCC are likely the largest source of trash within the creek. The longer a camp remains, the more trash and large items accumulate at the
camp, complicating the eventual cleanup. A more transparent system for citizens to report camps is needed and additional resources to provide the move-out
notifications, cleanups and hauling of the trash. Vegetation removal would help reduce camping in some locations, heavy-duty fencing at bridges is another way to
reduce creek access.
Also, because there are so many easy access points along the creek, there's a lot of household trash dumping and of large items such as mattresses and couches.
Love Chapman has helped to alleviate this problem by offering an annual cleanup day, with free hauling of large items to the pickup location and drop-off of trash,
recycling, and vegetation. Other creekside neighborhoods could offer similar services, with BEC or another NGO being paid to organize events.

12

Mitigating new impacts to
Sycamore Bypass

There are several large new residential subdivisions to the south of Sycamore Bypass. Improve outdoor recreational opportunities for these residents by completing
the planned bike path along the Bypass to connect to the Floral Ave bike path and by creating well-designed paths into the Bypass area (instead of letting each user
create his/her own path). Provide educational signage and materials to the homeowners associations to discourage yard waste and trash dumping into the Bypass.

High

Yes, City of Chico

High

High

SWRP, combined into M, includes
POEI*

Teichert Ponds retention basins

Reroute the small east side storm drains so that they don't dump directly into Pond 1.
Remove the silt buildup in the ponds and its associated contaminants.
Separate Pond 1 (freshwater) from Ponds 2-3 and rework Ponds 2 and 3 so that Pond 2 can be periodically drained and cleaned.
Work with the Butte County Mosquito and Vector Control District to develop a plan that will reduce the need for mosquito control.

High

Yes, City of Chico

Medium

Medium

SWRP, combined into Q, includes
POEI*

13
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Project Number
or Letter

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
(High, Medium,
Evaluation*
Evaluation
Evaluation
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
High
Yes, City of Chico
High
Medium

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, combined into Q, Trash
filtering component combined into I,
includes POEI*

Title of Recommended Project
Teichert Ponds vegetation, trash
and public access

Project Description
Remove the major invasive plant species: parrot's feather, tree of heaven, Himalayan blackberry, Chinese tallow tree, pyracantha and arundo (1-2 small stands).
The dirt roadway on the north side floods almost every winter. Solve this problem.
Finish removing the chain link fencing around Pond 1 to improve access for invasive plant control and trash cleanup.
Construct a walking trail on the east side of the Ponds to improve public access and reduce undesirable behavior (camping, encroachments by east side neighbors,
yard waste dumping). Homeless camping is a major problem here; however, most of the camps are outside of the storm water area so they don 't directly affect the
amount of trash going into Little Chico Creek.
Improve trash filtering on major east side storm water inlet and add filter on south inlet.

Bank Slope Reduction and
Stabilization

Many of the rural roadside ditches and agricultural drainage channels have overly-steep banks, which leads to bank erosion, deposition of sediment in the channel,
and damage to public roads, maintenance roads and farmland. Bank segments with severe bank erosion could be identified and evaluated for bank slope reduction.
Potential stabilization methods that could be evaluated include slope reduction, vegetation with deep rooted native California grasses, and/or stabilization with
articulated block pavers.

Medium

Yes, City of Chico

Medium

Medium

SWRP, combined into P

Channel Stabilization

Provide structural erosion at outfalls, along bridges and structures, major bends in waterways, revegetate various stream segments, acquire property along streams
to allow for a "buffer" zone. This will meet the Water Quality benefits as well as riparian enhancement.

Medium

Yes, City of Chico

Medium

Medium

SWRP, combined with 68

Detention Basins on Comanche
Creek

Construct detention basins per the 1997 Amendment to SDMP, but include storm water wetlands, or community parks as appropriate.

Medium

Yes, City of Chico

Low

Low

SWRP, combined into O

17

Detention Basins on Little Chico
Creek

The Project will provide flood control along little Chico Creek per the SDMP, but will have water quality wetlands or community park as appropriate.

Medium

Yes, City of Chico

Low

Low

SWRP, combined into N

18

Grassy Swale in Bidwell Park

Install grassy swale in Bidwell Park to provide natural treatment and some minor detention, along with infiltration

High

Yes, City of Chico

Medium

Low

SWRP, combined into M, includes
POEI*

Green Streets and Parking Lots

Street segments and parking lots could be retrofitted into green streets or green parking lots using vegetated swales, vegetated buffer strips, bioretention planters,
and mechanical treatment systems

High

Yes, City of Chico

Low

Medium

SWRP, combined into P, includes
POEI*

Make City Corp Yards Storm
Water Friendly

The City/County Corporation Yards could be evaluated for implementation of best management practices such as grassy swales, infiltration trenches, rock
infiltration wells and other water quality treatment and low flow/dry weather runoff infiltration facilities.

High

Yes, City of Chico

Medium

High

SWRP, combined into N
(Includes POEI*)

Outreach and Maintenance of
Parks

Establish a stream maintenance inspection and monitoring program, include trash and debris removal, exotic plant eradication, revegetation and stream bank repair
and maintenance. Could lean heavily on volunteers.

High

Yes, City of Chico

Medium

High

SWRP, combined into P, includes
POEI*

Trash Capture Devices

Use City's land use map and storm water system map to locate and size trash capture devices. These trash capture devices can be implemented along with other
modifications to detention basins, including grassy swales, infiltration trenches, rock infiltration wells, and low flow/dry weather runoff infiltration facilities.

Medium

Yes, City of Chico

Low

High

SWRP, combined into I, includes
POEI*

Waterwise and Habitat and River
Friendly Landscape Program

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, Stream
Team

Low

Medium

SWRP, combined into P, includes
POEI*

Chico Green Streets and Low
Impact Development
Implementation Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

Bidwell Park and Greenway
Integrated Storm Water, Ground
Water Recharge, and Recycled
Water Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, City of Chico

Low

Medium

SWRP, combined with Project 71
into P, includes POEI*

Cal Park Green Streets Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

14

15

16

19
20

21

22

23

24

25

26

27
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32

35

36

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into P, includes
POEI*

Chico State University LID
Implementation and Stream
Habitat Enhancement Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

Five Mile, Lindo Channel, and
Sycamore Flood Diversion Storm
Water Treatment and Habitat
Enhancement Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

Chapman/Mulberry Neighborhood
Green Infrastructure and Natural
Storm Water Treatment Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

Mud and Rock Creek Flood
Protection Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, Stream
Team

Low

Medium

SWRP, includes POEI*

Little Chico Creek, Lindo channel,
Mud/Rock Creek Arundo/Broom
Removal and LID Implementation
Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

Flood Detention Pond (Comanche,
Fair Street, Home Depot, Teichert)
Enhancement and LID
Implementation Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into O, Teichert
Ponds combined into Project Q,
includes POEI*

Low Impact Development and
Green Infrastructure
Implementation Program for Butte
County Schools

Project includes:
- Implementation of low impact development techniques and water quality best management practices on specific school sites.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, Chico Unified
School District

Low

Medium

Initial

City of Chico storm water capture
and reuse project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into P, includes
POEI*

Urban Landscape Water
Conservation and Pesticide
Reduction Project

Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Medium

No

Low

Medium

Initial

37

38

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
Initial

LID Technical Design Manual and
Demonstration Project

33

34

Estimated
Affordability
Implementability
Evaluation
Evaluation
High, Medium, Low (High, Medium, Low)
Low
Medium

Project Description
Project includes:
- Implementation of low impact development techniques and water quality best management practices.
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

29

31

Project Sponsor
Evaluation*
(Yes, No)
No

Title of Recommended Project
City of Chico Long-term Trash
Reduction Project

28

30

Publicly Owned
Land Evaluation
(High, Medium,
Low)
Medium
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39

Title of Recommended Project
Project Description
NSV IRWM Projects (submitted by Project includes:
CA Urban Streams Alliance-The
- Implementation of low impact development techniques and water quality best management practices.
Stream Team)
- Public outreach, education, and involvement related to storm water and other issues.
- Citizen based storm water monitoring.
See detailed project description provided in Attachment A.

Publicly Owned
Land Evaluation
(High, Medium,
Low)
Medium

Project Sponsor
Evaluation*
(Yes, No)
No

Estimated
Affordability
Implementability
Evaluation
Evaluation
High, Medium, Low (High, Medium, Low)
Low
Medium

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
Initial

Parking Lot 4 Rehabilitation
#50019

Replacement of existing deteriorated asphalt paving with permeable pavement or pavers.

High

Yes, City of Chico

Medium

High

SWRP, includes POEI*

Improve Lindo Channel

Remove vegetation, debris, rock, silt, repair outfalls, and reestablish channel capacity to reduce flooding and erosion of public infrastructure. Include a bikeway to
increase public open space.

High

Yes, City of Chico

Medium

Medium

SWRP, combined into M, includes
POEI*

Teichert Ponds Improvement

Remove vegetation, limit illegal encampment to reduce trash buildup, improve paths/roads round the pond. Improve outfall screening to reducing buildup and
flooding.

High

Yes, City of Chico

Medium

Medium

SWRP, combined into Q, includes
POEI*

Fair Street Detention Basin
Improvements

Remove vegetation to limit illegal encampments (trash buildup), improve paths/roads around pond. Improve outfall screening to reduce buildup and flooding.

High

Yes, City of Chico

Medium

Medium

43

SWRP, combined into R, includes
POEI*

5 Mile and Lindo Channel
Diversion Structures Study

Review effectiveness of current gate settings, adjust as needed. This past year, we visually observed a lot of capacity in Mud/Sycamore Creek, when Big Chico
Creek and Lindo Channel were running so high that localized flooding developed. Balancing of flows could decrease scour, provide flood protection, and improve
habitat.

High

Yes, City of Chico

Medium

High

SWRP

44

Big Chico Creek and Lindo
Channel Diversions Study and
Improvements

Evaluate the current capacities of the Big Chico Creek Gates, the Lindo Channel Gates, and the Sycamore Weir in relation to the Sycamore Pool capacity and water
surface elevations. Consider the establishment of a regular sediment removal process and implementation of a routine maintenance agreement between the
City/County and DWR.

High

Yes, City of Chico

Medium

High

SWRP, combined into M

Lindo Channel Management Plan

Establish a long term management plan for Lindo Channel in order to re-establish the channel capacity back to its original design and to ensure the occurrence of
regular maintenance. Consider need for flood control easement for managing vegetation growth and debris buildup, and limiting flow distribution issues. Study the
capacity of Mud Creek to evaluate the potential to re-route flows.
Providing medical waste drop off points would decrease the amount of leftover medication that gets flushed in toilets and thus discharged to WWTPs. WWTPs
struggle to remove these medications so they get discharged in WWTP effluent to the creeks.

High

Yes, City of Chico

Medium

High

SWRP, combined into M

High

No

Medium

High

Initial

Sycamore and Mud Creek Flood
Control

A combination of sediment and vegetation management projects are needed at various locations throughout Mud and Sycamore Creeks to maintain the existing
design capacity of the system: the construction of grade control structures would in theory stabilize the slope of the channel upstream of Cohasset Road and
downstream of the Diversion Channel. The structures could also act as sediment catchments to allow for the removal of excess sediment and to prevent the
transport of additional sediment downstream where it negatively affects other parts of the system. Benefits include reducing long term O&M costs and reducing
adverse environmental impacts to the system.

High

Yes, City of Chico

Low

Low

SWRP, combined into M

Sheep Hollow Off-stream Storage
Area

An off-stream area may provide for the detention of peak flood flows along Sycamore Creek. There may be potential to reduce flood risk by removing or notching
the right bank levee to allow high water to flow into the right overbank area in the open space area located just south of the Chico Municipal Airport, behind the right
bank levee of Sheep Hollow near the confluence with Sycamore Creek. This potential enhancement is strictly conceptual at this stage and further evaluation is
needed to confirm its feasibility, and to evaluate whether or not the open space area is needed for interior drainage.

Low

No

Low

Medium

Initial

Early Flood Warning System

Upstream gages to improve upon the availability and reliability of real-time flow data upstream along Big Chico Creek, allowing more lead time for local responders
to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood information so that any
abnormally large inflows and/or issues with debris on the gate structures could be noticed immediately.

Yes

Yes, City of Chico

High

High

SWRP, combined into M, includes
POEI*

Identification and Evaluation of
Groundwater Recharge

Groundwater recharge could help with water supply reliability, increase infiltration and provide treatment, and provide habitat (depending on how projects are
implemented). The ability to recharge groundwater using various methods needs to be investigated.

Medium

Yes, City of Chico

Medium

Medium

SWRP, combined into P

Upper Watershed

-Ecosystem restoration
-Improving groundwater recharge/storm water infiltration (i.e. wetland enhancement/creation)
-Public education about watersheds, water systems and water quality.

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into M

Yes

Yes, City of Chico

Medium

Medium

SWRP, combined into M, includes
POEI*

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into M, includes
POEI*

High

Yes, City of Chico

High

High

SWRP, combined into M, includes
POEI*

40

41
42

45

46

47

Medical Waste Program for
unused medicine

48

49

50

51

52

***This project recommendation is the result of a collaborative brains
Urban Riparian Restoration

Community Creek Cleanups
Annual Bidwell Park and Chico Creeks Cleanup (September)
Regular neighborhood cleanups
Invasive species removal (i.e. Arundo) in Little Chico Creek.
Removal of anadromous fish migration blockages (i.e.. rouge dams but

Big Chico Creek West of Nord
Ave.

-Ecosystem restoration
-Improving groundwater recharge/storm water infiltration (i.e. wetland enhancement/creation)
-Public education about watersheds, water systems and water quality.

53

54

***This project recommendation is the result of a collaborative brain
Erosion Management/Prevention
55

n\c\755\10-17-01\wp\08\feasibility screening
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Upper Park Road erosion control/mitigation
Biofilters before water enters creeks to reduce sediment in creek due to erosion from cyclists and runners on trails near the creeks.
Identify and prioritize erosion hot spots to reduce sediments in creek
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Table 4-3. Initial Project Screening Approved by the Technical Advisory Committee on January 4, 2018

Project Number
or Letter

Project Sponsor
Evaluation*
(Yes, No)
No

Estimated
Affordability
Implementability
Evaluation
Evaluation
High, Medium, Low (High, Medium, Low)
Medium
Medium

Project Description
Utilize diversion channels for groundwater recharge/storm water infiltration.
Biofilters before diversion channels drain to creeks (i.e. Little Chico creek diversion to Butte creek)
Public education about watersheds, water systems and water quality.

Storm Water Detention Basins

-Major storm water basin restoration (i.e. Teichert Ponds Restoration Project - 2009 ) to mitigate polluted runoff that drains to the creeks.
-Biofilters before water drains to waterways.
-Public education about watersheds, water systems and water quality.

High

No

Medium

Medium

SWRP, combined into P, includes
POEI*

Updating the City's storm water
plan (to make it proactive)

Update the City's storm water master plan to make it proactive. This update would include developing computer models of the City's drainage system that are
capable of modeling water quality. It would include evaluating drainage and flood control, implementation of low impact development, water quality best
management practices, and would include programs like creek clean ups, water quality monitoring, and habitat enhancement, etc. It would include opportunities to
use storm water for landscape irrigation or other uses. It should have a public education element too. A goal should be to address hydromodification from
development.

High

Yes, City of Chico

Medium

High

SWRP, combined into P, includes
POEI*

Routine Community Creek Clean
Up Project (Program)

This program includes organizing annual community creek clean up events. The events should include a morning of cleaning litter and trash from the creeks and
associated wetland and riparian habitat. After the clean up there should be a community outreach and education event and barbecue.

High

Yes, City of Chico

Medium

High

SWRP, includes POEI*

Fair Street Detention Ponds

Trash Interception at the Fair Street Detention Ponds including BD Ditch Repairs to reduce flooding

High

Yes, City of Chico

Medium

Medium

SWRP, combined into R, Trash
Interception component combined
into I, includes POEI*

Teichert Ponds Project

Improve the Teichert Ponds by removing non-native vegetation and improving the pond hydraulics and water quality.

High

Yes, City of Chico

Medium

Medium

SWRP, combined into Q, includes
POEI*

Meyers Industrial Park, Otterson
Business Park

Trash collection at Meyers Industrial Park and Otterson Business Park to benefit Comanche Creek. Potential to combine this project with improvement of
Comanche Creek bike lanes/paths.

High

Yes, City of Chico

Medium

Medium

SWRP, combined into O, includes
POEI*

Update the City's storm water
policies and regulations

Update the City's development standards to clearly identify what water quality improvements and facilities are needed, how the improvements should be sized, what
process is to be used for achieving approval of the storm water quality improvements and facilities by the City, and identification of storm water quality development
impact fees. The project should also identify what the annual O&M costs are for the improvements and facilities, estimate the annual O&M costs, and identify a
method like establishment of a water quality zone of benefit or community facilities district that results in monthly storm water fees being paid by new development.
Additionally, regulations and policies for the existing City should be established or updated, and a funding mechanism for generating storm water funds from the
existing City areas should be evaluated, hopefully leading to a secure O&M funding source.

High

Yes, City of Chico

Low

High

SWRP, combined into P

Upper Park Road Improvements Erosion Control

Improvement of Upper Bidwell Park Road to reduce erosion into Big Chico Creek and to improve access to Upper Bidwell Park.

High

Yes, City of Chico

Medium

Medium

SWRP, combined into M, includes
POEI*

Laxson South Bioswale

The proposed project will collect surface runoff from City streets and neighboring parking lots into a bioswale to be constructed at the N.E. corner of the Arts &
Humanities building / S. Laxson Auditorium, where the campus meets the roundabout at W. 1st St. and Salem St. Currently, the area receives lots of runoff during
moderate and heavy rainstorms, which creates flooding of sidewalks. The flooded areas are safety concerns, and the rainwater has nowhere to go but out into
campus. This project would create improved drainage and catchment for surface runoff, allowing pollutants and fine particulates to settle before entering the storm
drain system.

Medium

Yes, CSU Chico

High

High

SWRP

Medium

Yes, City of Chico

Low

Low

SWRP, combined into P, includes
POEI*

High

Yes, City of Chico

Low

Low

SWRP, combined into Q, includes
POEI*

Medium

Yes, City of Chico

Medium

Medium

SWRP, combined with 16, includes
POEI*

57

58

60

61

62

63

64

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, combined into P, includes
POEI*

Title of Recommended Project
Diversion Channels

56

59

Publicly Owned
Land Evaluation
(High, Medium,
Low)
High

65
The project will incorporate a bioswale and catchment system into campus to allow for infiltration and filtration of stormwater runoff. Existing City and Campus storm
drain infrastructure will be improved and incorporated to direct water directly into the bioswale, rather than across sidewalks and into roadways. Shaping & grading
of the site for collection of water, along with the installation of boulders, cobble and appropriate plant material will slow runoff velocity and allow for further infiltration
and filtration.
Create Bioswales @ storm drain
outfalls

Where there is room between the channel and the borders of the Greenbelt, pull back storm drain outfalls and install Bioswales, with spreading slabs and Energy
dissipation before the channel, similar to what was done at Verbena Fields. This can also be done at locations such as Lost Park.

Teichert Ponds cleansing wetland

Convert some portion of the first pond and the adjacent area to a cleanable settling and trash removing basin and a constructed wetland to absorb toxins and
sediment and to be removed periodically.

68

Create Hydrologic Floodplains on
streams

Along streams small floodplains can be constructed and vegetated with natives, as Streaminders has done in the past. Such opportunities exist along E. Lindo Ave.
behind Diamond nut and upstream almost to Mangrove.

Multiple Off-Stream
Detention/Wetland Basins

Create channel(s) to intercept peak flows in large basins to mitigate flood risk and erosion as well as enhance recharge and create wetland for wildlife and public
enjoyment.

High

Yes, City of Chico

Medium

Low

69

SWRP, combined into N, includes
POEI*

Lindo Channel Stormwater
Infiltration and Floodplain
Enhancement Project

Work with City to develop a plan to prioritize exact locations for channel improvements (city-owned properties and right-of-ways) and storm drain system
improvements (outfall repairs, outfall setbacks w/bioswales, trash reduction structures at outfalls, and inlet filters). It is also intended to build on the efforts of
previous floodplain improvement and stormwater protection grant projects awarded to the City (Prop. 84, DROPS, Verbena/Bidwell Ave., CUSA) and CUSD
(DROPS), including continuing stormwater education, LID Implementation efforts, and citizen monitoring efforts tracking long-term effects of stormwater
management efforts on improving habitat and water quality. See attachment for more details.

Yes

Yes, City of Chico

Medium

Low

SWRP, combined into M, includes
POEI*

66

67

70

n\c\755\10-17-01\wp\08\feasibility screening
Last Revised: 10-24-17
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Project Number
or Letter

71

72

Title of Recommended Project
Bidwell Park Stormwater
Management Project (Green
Infrastructure-LIDs, Floodplain
Improvement, and Ground Water
Recharge)

Project Description
Project will implement LID practices designed to improve the capacity of natural drainage areas to infiltrate and treat stormwater runoff throughout Bidwell Park,
including green Infrastructure-LIDs, floodplain improvement, and ground water recharge. See attachment for more details.

Revised Chapman/Mulberry
Convert impervious areas into vegetated plots that soak up rainwater to limit urban runoff from entering creeks in disadvantaged communities. See attachment for
Neighborhood Green Infrastructure more details.
and Natural Stormwater Treatment
Project

Medium

Yes, City of Chico

Medium

Medium

SWRP, combined into N, includes
POEI*

High

Yes, Grape Way
Agricultural Farm.
Brendon Smith,
916-471-0311
Yes, City of Chico

Medium

High

SWRP

Medium

Medium

SWRP, combined into N, includes
POEI*

High

Yes, Stream
Team

Low

Medium

SWRP, combined into M, includes
POEI*

Medium

Yes, Stream
Team

Medium

Medium

SWRP, combined into M and N

Revised Low Impact Development Project features a long term approach for integrating LID practices into present and future maintenance and landscape design standards to assist the CUSD and
BCOE schools in meeting existing storm water management goals. In addition, the Project will integrate a cohesive storm water educational program, targeting afterand Green Infrastructure
Implementation Program for Butte school programs.
County Schools

High

Yes, Chico Unified
School District

High

High

SWRP, includes POEI*

Revised Urban Landscape Water
Conservation and Pesticide
Reduction Project

High

Yes, Stream
Team

Low

High

SWRP, combined into P, includes
POEI*

Revised Five Mile, Lindo Channel, This Project will also enhance natural habits and wildlife corridors, and improve the function of an existing flood diversion system in need of repair to include fully
and Sycamore Flood Diversion
functioning USGS gages, and telemetry. See attachment for more details
Stormwater Treatment and Habitat
Enhancement Project

High

Yes, City of Chico

Medium

Medium

SWRP, combined into M

Revised City of Chico Long-term
Trash Reduction Project

Establish a long-term trash reduction program to achieve outcomes to meet State Trash TMDL and MS4 permit requirements. See attachment for more details

High

No

Low

Medium

SWRP, combined into I, includes
POEI*

Revised Chico Green Streets and
Low Impact Development
Implementation Project

The proposed Project features a long-term approach for integrating LID practices into present and future development design standards to assist the City in meeting
State-mandated Municipal Stormwater Permit (MS4) requirements. See attachment for details

High

Yes, City of Chico

Low

High

SWRP, combined into P, includes
POEI*

The Stream Team NSV IRWM
Projects

Continue existing efforts of The Stream Team to educate and engage community members on how to monitor water quality in local watersheds. See attachment for
details.

High

Yes, Stream
Team

High

Low

SWRP, combined into P, includes
POEI*

73

Bidwell/Grape Ave Stormwater
Implement green infrastructure, remove invasive plants, plant native species, bioswales for ground water recharge, stream bank stabilization and reduce bank
Protection and Restoration Project erosion, restore floodplain functions, and implement green jobs training. See attachment for more details.
(Revised) Cal Park Green Streets
Project

Convert impervious areas into vegetated plots that soak up rainwater in Cal Park. See attachment for more details.

74

75

Revised Chico State University
LID Implementation and Stream
Habitat Enhancement Project

Implement green infrastructure, remove invasive plants, plan native species, bioswales for stormwater treatment, stream bank stabilization and reduce bank
erosion, restore floodplain functions, improve walking and biking trails, implement green jobs training, trash reduction structures, outreach and education. See
attachment for more details.

Revised Little Chico Creek, Lindo
Channel, Mud/Rock Creek
Arundo/Broom Removal and LID
Implementation Project

Removing invasive plants, installing natives, removing debris and deposition. See attachment for additional project details.

76

77

78

79

80

81

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
Evaluate as a SWRP Project or
(High, Medium,
Evaluation*
Evaluation
Evaluation
Retain as an Initial Project
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
(SWRP or Initial)
High
Yes, City of Chico
Low
Medium
SWRP, Project 71 is now combined
with Project 26, and both projects
are combined into Project P,
includes POEI*

82

n\c\755\10-17-01\wp\08\feasibility screening
Last Revised: 10-24-17

Project features developing a City wide LID design and BMP Manual, implementing demo LID projects, riparian vegetation management, trash reduction program,
develop green jobs training, develop water wise and habitat guide, rain-scapes reward program. See attachment for more details.

Medium

Existing Projects
- K-12 Watershed Education and Science Ambassador Program
- Regional K-12 Watershed Education
- North Sac. Valley Regional Water Quality Assessment Project 2016 list
- Drought Response and Outreach Program For Schools including LID Implementation Projects
- North Sac. Valley Regional Water Quality Assessment and Education Project
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Project Number
or Letter

Title of Recommended Project
Teichert Pond Water Quality
Improvement Project

Project Description
Implement trash reduction outreach campaign, trash and water quality surveys, install trash reduction structures in the inlets and outlets associated with Teichert
Pond, initiate invasive plant removal projects and replant appropriate natives, initiate a homeless encampment reduction plan, collaborate with existing citizen
monitoring to track project effectiveness and to provide related public stormwater education and outreach (target DACs, schools, businesses contributing runoff to
Teichert Pond), green job training to assist with project implementation, develop outreach and education plan with roles for interested community organizations,
connect bike path, initiate outdoor classroom curriculum linked with project objectives, LID implementation and green streets retrofit to reduce runoff carried to
pond, improve wildlife and riparian habitat, recreation opportunities, picnic areas, walking/biking paths, informational signage, etc.

Comanche Creek Flood Control
Study

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system along Comanche Creek from the Little
Chico Creek Diversion Channel to Dayton Road. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Assess existing runoff flows and mitigate for increased flows due to development
- Fully assess the system using modern analysis techniques and increased data, and ensure that the system can protect the urban and agricultural areas while
considering possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat.

Chapman Mulberry Rain Garden

This project benefits Little Chico Creek by intercepting nonpoint pollution and infiltrating it in basins mulched with appropriate species of fungus for
mycoremediation. This project hopes to be an anchor project by beautifying the open space (052 zoned) for residents nearby, as well as serve as a demo garden for
water-wise Native landscaping.

83

84

85
Consolidated/Grouped Projects
Big Chico Creek and Mud Creek
Watershed Wide Flood Control,
Urban Drainage, Habitat, Public
Open Space/Recreation
Management Plan

A

Little Chico Creek Watershed
Wide Flood Control, Urban
Drainage, Habitat, Public Open
Space/Recreation Management
Plan

B

n\c\755\10-17-01\wp\08\feasibility screening
Last Revised: 10-24-17

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
(High, Medium,
Evaluation*
Evaluation
Evaluation
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
High
Yes, City of Chico
Low
Medium

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, combined into Q, Trash
reduction structures combined into I,
includes POEI*

Medium

Yes, City of Chico

High

High

SWRP, combined into O

High

Yes, Earthshed
Solutions

High

High

SWRP

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Five Mile
Recreation Area in Chico to the Sacramento River. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering possible
climatic changes.
- Manage gravel deposition at Five Mile and assure proper gravel migration downstream.
- Develop management strategies that maximize benefits to salmon populations.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian and wetland habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.
- Maximize the use of County Service Area 24 funds.
- Include LID where feasible.
- Identify and correct erosion problems.
- Install flow gages throughout creek (particularly in the upper watershed) to improve upon the availability and reliability of real-time flow data allowing more lead
time for local responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood
information so that any abnormally large inflows and/or issues with debris on the gate structures would generate a alarm.

Medium

Yes, City of Chico

Medium

High

SWRP, combined into M

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Little Chico
Creek to Butte Creek. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering possible
climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.
- Include LID where feasible.
- Identify and correct erosion problems.
- Install flow gages throughout creek (particularly in the upper watershed) to improve upon the availability and reliability of real-time flow data allowing more lead
time for local responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood
information so that any abnormally large inflows and/or issues with debris on the gate structures would generate a alarm.

Medium

Yes, City of Chico

Medium

High

SWRP, combined into N, includes
POEI*
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Project Number
or Letter

Title of Recommended Project
Teichert Ponds

Project Description
Update the Teichert Ponds Restoration Project Plan to evaluation and potential implementation of:
- Reduction of homeless impacts to the ponds
- Vegetation management
- Erosion repairs
- Trash Capture, suspended solids capture, water quality treatment of inflows
- Reconstruct the outlet to be able to manage releases
- Reroute the small east side storm drains so that they don't dump directly into Pond 1.
- Remove the silt buildup in the ponds and its associated contaminants.
- Separate Pond 1 (freshwater) from Ponds 2-3 and rework Ponds 2 and 3 so that Pond 2 can be periodically drained and cleaned.
- Work with the Butte County Mosquito and Vector Control District to develop a plan that will reduce the need for mosquito control.
- Remove the major invasive plant species: parrot's feather, tree of heaven, Himalayan blackberry, Chinese tallow tree, pyracantha and arundo (1-2 small stands).
- The dirt roadway on the north side floods almost every winter. Solve this problem.
- Finish removing the chain link fencing around Pond 1 to improve access for invasive plant control and trash cleanup.
- Construct a walking trail on the east side of the Ponds to improve public access and reduce undesirable behavior (camping, encroachments by east side
neighbors, yard waste dumping). Homeless camping is a major problem here; however, most of the camps are outside of the storm water area so they don 't
directly affect the amount of trash going into Little Chico Creek.
- Improve trash filtering on major east side storm water inlet and add filter on south inlet.

D

Creek Bank and Bed Stabilization
Plan and Specific Projects,
including:

Develop a Creek Bank and Bed Stabilization Plan and specific projects, including:
- Left bank downstream of the Chestnut St. Bridge
- Upper Bidwell Park road where runners and bicyclists cause erosion
- Lindo channel pools

E

Homeless Camping Reduction
Program

Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Storm Water Public Outreach,
Education, and Involvement
Program

C

F

G

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, combined into Q

Low

Yes, City of Chico

Medium

High

SWRP, combined into M and N

Medium

Yes, City of Chico

Medium

Medium

SWRP, combined into M, N, O, P,
and Q

Modify the City's existing outreach program to include storm water education, LID/BMP education, trash clean up events. Include activities that engage and involve
the public in storm water events.

High

Yes, City of Chico

Medium

High

SWRP, combined into P, includes
POEI*

Storm Water Monitoring for
compliance with MS4 permit

Continue the City's storm water monitoring activities as needed to meet the requirements of the MS4 permit.

High

Yes, City of Chico

High

High

SWRP

Low Impact Development and
Water Quality Best Management
Practices Management Plan and
Specific Projects

Develop a Low Impact Development and Water Quality Best Management Practices Management Plan and Implement Specific Projects, including:
- Hagen Lane Business Park outlet filtering
- Valine outlet filtering
- Wrex outlet filtering
- Midway Bridge northwest outlet filtering
- RDA property north of the Boucher St. Bridge for storm water infiltration
- Bidwell Park Enhancements
- Green street and parking lot retrofits
- City and County Corp. Yard retrofits
- Demonstration projects for public
- City of Chico LID and BMP Design Manual
- Target LID to disadvantaged communities
The program would identify specific LID projects and activities to be implements over a 25-year time period using a rational approach that provides the greatest
potential benefits and is affordable and fundable by the City.

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into P, includes
POEI*

Trash Reduction Master Plan and
Specific Implementation Projects

Implement specific trash capture projects at Teichert ponds, Fair Street Detention Basin, and Meyers and Otterson Industrial Parks

Medium

Yes, City of Chico

Low

Medium

SWRP, includes POEI*

H

Develop a Trash Reduction Master Plan and Specific Projects: The master plan would identify specific trash reduction projects and activities to be implemented
over a 20-year time period that meets the requirements of the Trash Amendments and uses a rational approach that provides the greatest potential benefits and is
affordable and fundable by the City.

I

J

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
(High, Medium,
Evaluation*
Evaluation
Evaluation
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
High
Yes, City of Chico
Medium
High

Detention Basin Implementation
and Modification Plan

Develop a Detention Basin Implementation and Modification Plan and specific projects including:
- Fair Street Detention Basin

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into O, N, R,
includes POEI*

Habitat Improvement Plan and
Specific Projects

Develop a Habitat Improvement Plan and Specific Projects, including:
- Remove invasive yellow flag iris from Comanche Creek
- Arundo removal from Little Chico Creek (develop a management plan and conduct removal projects)
- Restoration projects in the upper watershed
- Restoration projects in the City

Medium

Yes, City of Chico

Low

Medium

SWRP, combined into M and N

K

n\c\755\10-17-01\wp\08\feasibility screening
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Project Number
or Letter
L
M

Publicly Owned
Land Evaluation
(High, Medium,
Low)
Medium

Project Sponsor
Evaluation*
(Yes, No)
No

Yes, City of Chico

Title of Recommended Project
Energy Conservation and
Greenhouse Gas Reduction
Program

Project Description
Develop a program to help reduce energy use and greenhouse gas production. Also includes sequestering greenhouse gases through tree planting and other
means.

Big Chico Creek 21st Century
Management and Implementation
Projects

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Five Mile
Recreation Area in Chico to the Sacramento River. The goals of the project would be to:
- Ensure the integrity of the flood control system: Fully assess the system using modern analysis techniques and increased data, and assure that the system can
protect the urban area while considering possible climatic changes; review settings of diversion structures. Balance flows to decrease scour, improve flood
protection, and improve habitat; Ensure system provides 200-yr level of protection per State regulations; Evaluate expanding floodplain; Install flow gages, water
level sensors, and telemeters to transmit flood information so that any abnormally large inflows and/or issues with debris on the gate structures would generate an
alarm.
- Optimize recreational opportunities; Coordinate with the Bicycle Plan; i.e. complete the planned bike path along the Bypass to connect to the Floral Ave bike path
- Maximize the use of County Service Area 24 funds.
- Include LID where feasible: Improve GW recharge and stormwater infiltration in upper watershed, Infiltration in Lindo Channel, Bidwell Park SW Management:
Infiltration, grassy swales,
- Identify and correct erosion problems: Biofilters before water enters creeks to reduce sediment in creek due to erosion from cyclists and runners; Improve Upper
Bidwell Park Road to reduce erosion in BCC and improve access to the Park; Erosion at Hooker Oak Park
- Detention Basins: Create detention area in Lower Bidwell Park just west of the east most parking area off Peterson Memorial Drive; Create small detention basin
on the right (north) bank of BCC just downstream of the Vallombrosa Bridge (part of the city-owned Lost Park area).
- Restore ecosystem: Manage gravel and sediment deposition at Five Mile and assure proper gravel migration downstream; Community Creek cleanups; invasive
species removal; removal of fish migration blockages; Identify opportunities to enhance riparian and wetland habitat, with an emphasis on endangered species such
as the Sacramento Valley Long-horned Beetle. Remove invasive plants, install native plants, and remove debris and deposition.
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Medium

Little Chico Creek 21st Century
Management Plan and
Implementation Projects

The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system of diversions and levees from Little Chico
Creek to Butte Creek. The goals of the project would be to:
- Ensure the integrity of the flood control system.
- Recalibrate LCC diversions into Butte Creek
- Fully assess the system using modern analysis techniques and increased data, and assure that the system can protect the urban area while considering possible
climatic changes.
- Identify improvements required to achieve FEMA certification.
- Coordinate with the Bicycle Plan.
- Optimize recreational opportunities.
- Identify opportunities to enhance riparian habitat, with an emphasis on endangered species such as the Sacramento Valley Long-horned Beetle.
- Ensure system provides 200-yr level of protection per State regulations.
- Include LID where feasible.
- Evaluate City corp yards
- Evaluate Chaptman/Mulberry neighborhoods
- Cal Park Green Streets
- Identify and correct erosion problems.
- Install flow gages throughout creek (particularly in the upper watershed) to improve upon the availability and reliability of real-time flow data allowing more lead
time for local responders to prepare for and manage a high flow event. The warning system could include water level sensors and telemeters to transmit flood
information so that any abnormally large inflows and/or issues with debris on the gate structures would generate a alarm.
- Create channel(s) to intercept peak flows in large basins to mitigate flood risk and erosion as well as enhance recharge and create wetland for wildlife and public
enjoyment.
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Medium

N
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Low
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Medium
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SWRP, includes POEI*

Medium

High

SWRP
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Yes, City of Chico
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Table 4-3. Initial Project Screening Approved by the Technical Advisory Committee on January 4, 2018

Project Number
or Letter

Title of Recommended Project
Comanche Creek Management
Program and Implementation
Projects

Project Description
- The proposed project is to develop and implement a multifaceted, holistic program to manage the flood protection system along Comanche Creek from the Little
Chico Creek Diversion Channel to at least downstream of Dayton Road and as far as needed to understand downstream impacts of development. The goals of the
project would be to:
- Ensure the integrity of the flood control system.
- Assess existing runoff flows and mitigate for increased flows due to development
- Fully assess the system using modern analysis techniques and increased data, and ensure that the system can protect the urban and agricultural areas while
considering possible climatic changes.
- Identify improvements required to achieve FEMA certification.
- Optimize recreational opportunities and Coordinate with the Bicycle Plan.
- Identify opportunities to enhance riparian habitat.
- Identify where LID projects can be implemented, i.e. convert southwest outlet at Midway Bridge into a bioswale.
- Construct detention basins per the 1997 SDMP amendment
- Improve bike paths around Comanche Creeks
- Encourage alternative transportation for employees of businesses in this area, as currently all of Otterson Dr. is used by employee parking for Build.com.
- Quality
-Provide filtering of stormwater runoff at northwest outlet at Midway Bridge and at outlets at Valine and Wrex.
-Provide filtering of stormwater runoff from Hegan Lane Business Park (outlet into CC is west of CCG, pollutants are probably mostly hydrocarbons from the
large amount of impervious surfaces of parking lot and street parking).
- Remove and reduce trash
- Gain a better understanding of Comanche Creek water levels and operations
-Develop a working relationship with M&T Ranch to coordinate communications about their control of the water level in CC with cree cleanups and other instream activities.
- Monitor flood levels using stream gauges or other methods to understand flooding conditions.
- Develop a better understanding of when they reduce water flows and plan in-stream activities based on this information.
-Provide real-time online information about water flow diversion into Comanche Creek (CC) at Phelan Dam to help with trash removal efforts downstream,
especially at Comanche Creek Greenway (CCG).
-Enhance CC operations
- Remove invasive vegetation
-Reduce silt buildup in CC
- Reduce silt entering CC from Fair Street Detention Basin
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Updating the City's Stormwater
Planning and Policies and
Implementation Projects

- Update City's SW policies and regulations to include developing computer models of the City's drainage system that are capable of modeling water quality. It
would include evaluating drainage and flood control, implementation of low impact development, water quality best management practices, and would include
programs like creek clean ups, water quality monitoring, and habitat enhancement, etc. It would include opportunities to use storm water for landscape irrigation or
other uses. It should have a public education element too. A goal should be to address hydromodification from development.
- Update the City's development standards to clearly identify what water quality improvements and facilities are needed, how the improvements should be sized,
what process is to be used for achieving approval of the storm water quality improvements and facilities by the City, and identification of storm water quality
development impact fees. The project should also identify what the annual O&M costs are for the improvements and facilities, estimate the annual O&M costs, and
identify a method like establishment of a water quality zone of benefit or community facilities district that results in monthly storm water fees being paid by new
development. Additionally, regulations and policies for the existing City should be established or updated, and a funding mechanism for generating storm water
funds from the existing City areas should be evaluated, hopefully leading to a secure O&M funding source.
- Identify where channel stabilization and riparian habitat enhancement is needed
- Establish a stream maintenance inspection and monitoring program, include trash and debris removal, exotic plant eradication, revegetation and stream bank
repair and maintenance. Could lean heavily on volunteers.
- Develop stormwater capture and reuse plan
- Identify and evaluate groundwater recharge
- Identify street segments and parking lots that can be retrofitted into green streets or green parking lots using vegetated swales, vegetated buffer strips,
bioretention planters, and mechanical treatment systems
- Evaluate where LID is needed, including Bidwell Park
- Where there is room between the channel and the borders of the Greenbelt pull back storm Drain outfalls and install Bioswales, with spreading slabs and Energy
dissipation before the channel.
- Create Hydrologic Floodplains on streams
- Bank Slope Reduction and Stabilization in ag and rural areas
- Develop a water-wise and river-friendly landscape program
-Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

O

P
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Table 4-3. Initial Project Screening Approved by the Technical Advisory Committee on January 4, 2018

Project Number
or Letter

Title of Recommended Project
Teichert Ponds Improvement
Project

Project Description
Pond Improvements
Reroute the small east side storm drains so that they don't dump directly into Pond 1.
Remove the silt buildup in the ponds and its associated contaminants.
Separate Pond 1 (freshwater) from Ponds 2-3 and rework Ponds 2 and 3 so that Pond 2 can be periodically drained and cleaned. Work with the Butte County
Mosquito and Vector Control District to develop a plan that will reduce the need for mosquito control.
Remove the major invasive plant species: parrot's feather, tree of heaven, Himalayan blackberry, Chinese tallow tree, pyracantha and arundo (1-2 small stands).
Improve outfall screening to reducing buildup and flooding.
Convert some portion of the first pond and the adjacent area to a cleanable settling and trash removing basin and a constructed wetland to absorb toxins and
sediment and to be removed periodically.
Site Improvements
The dirt roadway on the north side floods almost every winter. Solve this problem.
Finish removing the chain link fencing around Pond 1 to improve access for invasive plant control and trash cleanup.
Construct a walking trail on the east side of the Ponds to improve public access and reduce undesirable behavior (camping, encroachments by east side neighbors,
yard waste dumping).
limit illegal encampment to reduce trash buildup
connect bike path,
LID implementation and green streets retrofit to reduce runoff carried to pond
Community Outreach/Education
Implement trash reduction outreach campaign and trash and water quality surveys
collaborate with existing citizen monitoring to track project effectiveness and to provide related public stormwater education and outreach (target DACs, schools,
businesses contributing runoff to Teichert Pond),
green job training to assist with project implementation,
develop outreach and education plan with roles for interested community organizations,
initiate outdoor classroom curriculum linked with project objectives
Develop a program (or continue and improve current efforts) to help reduce storm water impacts from homeless encampment along creek, detention basins,
bridges, and other areas where water quality is impacted.

Fair Street Detention Basin
Improvement Project

Remove vegetation to limit illegal encampments (trash buildup),
Improve paths/roads around pond.
Improve outfall screening to reduce buildup and flooding.
BD Ditch Repairs to reduce flooding

Q

R

Publicly Owned
Estimated
Land Evaluation Project Sponsor
Affordability
Implementability
(High, Medium,
Evaluation*
Evaluation
Evaluation
Low)
(Yes, No)
High, Medium, Low (High, Medium, Low)
High
Yes, City of Chico
Low
Low

High

Yes, City of Chico

Low

Low

Evaluate as a SWRP Project or
Retain as an Initial Project
(SWRP or Initial)
SWRP, Includes POEI*

SWRP

Total Number of SWRP Projects
103
Number of Projects Identified as Initial Projects
13
Number of Projects Identified as SWRP Projects
90
Number of SWRP Projects when Projects are Combined as Described Above
17
Projects that Include Public, Outreach, Education, or Involvement
58
Specific SWRP Projects 16 & 68, 33, 40, 44, 59, 65, 73, 77,
85, G, I, M, N, O, P, Q, R
Note: For "initial" rated projects, see related grouped/consolidated projects at bottom of this table (lettered projects).
* POEI = Public outreach, education, and involvement.
*Project sponsorship includes a commitment of the project's required capital and annual operations and maintenance funding.
SWRP
Project was approved by the Technical Advisory Committee for further evaluation, ranking, and prioritization.
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CHAPTER 5: PROJECT EVALUATIONS QUANTITATIVE
METHODS, AND PROJECT RANKING/PRIORITIZATION
Chapter Contents:
■■Introduction
■■Process Overview
■■Final Project Descriptions
■■SWRP Project Quantitative Evaluations
■■Project Ranking/Prioritization
■■Low Impact Development Standards
■■Collective Benefits of Project Implementation
■■Consistency with NPDES Permit
■■Data Management

CHAPTER 5
SWRP Project Evaluations Quantitative
Methods, and Project Ranking/Prioritization
5.1 INTRODUCTION

To be consistent with State Water Code requirements, the BCC and LCC SWRP is required to
develop and utilize a metrics-based analysis to demonstrate that its proposed storm water and dry
water capture projects and programs will satisfy the State’s identified water management objectives
and have multiple benefits. This section outlines the methodology for analyzing and prioritizing the
screened SWRP projects in accordance with the State Water Resource Control Board’s Storm Water
Resource Plan Guidelines (SWRCB, 2015) and the results of the analysis and prioritization.
This chapter includes the following sections:
•

Process Overview

•

Final Project Descriptions

•

SWRP Project Quantitative Evaluations

•

Project Ranking/Prioritization

•

Low Impact Development Standards

•

Collective Benefits of Project Implementation

•

Consistency with NPDES Permit

•

Data Management

5.2 PROCESS OVERVIEW

As discussed in Section 4.2, the methodology used to identify and prioritize projects can be
summarized as a four-step process:
1. Project Identification
2. Project Screening
3. Project Evaluation
4. Project Prioritization
The methodology used during the last two steps and the results will be discussed in the
following sections.
5.3 FINAL PROJECT DESCRIPTIONS

Based on the screened project list that was approved at TAC Meeting 4 on January 4, 2018 and input
from project proponents, draft SWRP Project Descriptions were prepared and published on the
City’s SWRP web site on March 16, 2018. A two-week public review period was provided for the
public and TAC to comment on the projects, and the comment period was closed on March 30, 2018.
Twenty-two comments were received, and the comments and responses are provided in
Appendix 5A. The Project Descriptions were revised and finalized based on the comments. The
5-1
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Chapter 5
SWRP Project Evaluations, Quantitative Methods,
and Project Ranking/Prioritization
Project Descriptions were further clarified based on questions and comments received during TAC
Meeting 5 on May 3, 2018. The final Project Descriptions are provided in Appendix 5B.
5.4 SWRP PROJECT QUANTITATIVE EVALUATIONS

Due to the absence of a single, watershed-wide modeling suite to identify or quantify all possible
SWRP project benefits, an analysis matrix was developed to evaluate the significance of each
potential project benefit outlined in the SWRP Guidelines, to normalize the amount of benefit
expected into a point score, and to sum the total points value for all project benefits. This strategy
allows local control over the prioritization to optimize regional benefits, while ensuring compliance
with SWRP Guidelines that will position prioritized projects for future funding solicitations. The
methodology is open and transparent, allowing input from the public, stakeholders, and the TAC,
and it is adaptable to evaluate a variety of project proposals.
The quantitative method for evaluating the SWRP Projects was described in the City SWRP—
Multiple Benefits Evaluation Methodology Technical Memorandum (TM) (dated March 16, 2018).
This TM is included as Appendix 5C and summarized below.
The project evaluations are summarized in Table 5-1. Table 5-1 has yellow, white, and grey rows,
which are discussed below:
•

Yellow rows: All projects (planning projects and implementation projects) were
evaluated qualitatively using the yellow rows. Qualitative ratings of high, medium,
low, or none were allocated points based on the Maximum Points Possible from
Table 5-2. The justification for this qualitative rating (high, medium, low, none) is
provided in the discussion of each project’s evaluation.

•

White rows: All implementation projects (and some planning projects with
implementation project elements) were evaluated in more detail, as summarized in the
white rows of Table 5-1. Each of the evaluation criteria in the white rows was
allocated points relative to the quantitative results of the other projects, based on the
Maximum Points Possible from Table 5-2 for that evaluation criteria.

•

Light grey rows: All the points from both the qualitative (yellow rows) and quantitative
(white rows) evaluation criteria are summed within each category, then normalized to a
score of 100 to calculate the Normalized Score (shown in the light grey rows).

•

Dark grey row: Lastly, the Normalized Scores for each category are summed to
calculate the Total Normalized Score for each project, shown in the dark grey row at
the very bottom of Table 5-1.

Using this methodology, the SWRP Project evaluations are summarized in Table 5-1 and further
discussed below. Detailed cost estimates for each SWRP project are included in Appendix 5D.
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Table 5-1. SWRP Project Evaluations

Evaluation Result
Units or Rating
(see Table 3 of
Appendix 5C)

Maximum
Points Possible
(see Table 1 of
Appendix 5C)

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

R: Fair Street Detention
Basin Improvement
Project

Evaluation
Result

Q: Teichert Ponds
Improvement Project

Evaluation
Points

P: Updating the City's
Stormwater Planning and
Policies and
Implementation Projects

Evaluation
Result

O: Comanche Creek
Management Program
and Implementation
Projects

Evaluation
Points

M: Big Chico Creek 21st N: Little Chico Creek 21st
Century Management
Century Management
and Implementation
Plan and Implementation
Projects
Projects

Evaluation
Result

G: Storm Water
I: Trash Reduction
Monitoring for compliance Master Plan and Specific
with MS4 permit
Implementation Projects

Evaluation
Points

85: Chapman Mulberry
Rain Garden

Evaluation
Result

77: Revised LID and
73: Bidwell Avenue/Grape
Green Infrastructure
Way Stormwater Protection Implementation Program
and Restoration Project
for Butte County Schools

Evaluation
Points

65: Laxson South
Bioswale

Evaluation
Result

59: Routine Community
Creek Clean Up Project

Evaluation
Points

44: 5 Mile and Lindo
Channel Diversion
Structures Study

Evaluation
Result

16 and 68: Channel
Stabilization and
Hydrologic Floodplains on 33: Mud and Rock Creek
40: Parking Lot 4
Streams
Flood Protection Project Rehabilitation #50019

None, Low Medium,
High

8.80

Medium

5.87

High

8.80

Medium

5.87

Low

2.93

Medium

5.87

Medium

5.87

Medium

5.87

High

8.80

Medium

5.87

Medium

5.87

High

8.80

High

8.80

High

8.80

High

8.80

High

8.80

High

8.80

Medium

5.87

None, Low, Medium,
High

8.80

0

0

0

0

Low

2.9

0

0

0

0

Low

2.9

0

0

Low

2.9

Medium

5.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Mercury (303(d) List
Pollutant)

lbs/year of sediment
(TSS) removed

8.80

0

0

0

0

132.2

0.7

0

0

0

0

324.1

1.8

0

0

1554.0

8.8

25.3

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Diuron (303(d) List
Pollutant)

None, Medium, High

8.80

0

0

0

0

None

0.0

0

0

0

0

None

0.0

0

0

None

0.0

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- DDT (303(d) List
Pollutant)

lbs/year of sediment
(TSS) removed

8.80

0

0

0

0

132.2

0.7

0

0

0

0

324.1

1.8

0

0

1554.0

8.8

25.3

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Dieldrin (303(d) List
Pollutant)

lbs/year of sediment
(TSS) removed

8.80

0

0

0

0

132.2

0.7

0

0

0

0

324.1

1.8

0

0

1554.0

8.8

25.3

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- PCBs (303(d) List
Pollutant)
- Chlorpyrifos (MS4
Pollutant)

lb/year of PCBs
removed
None, Low, Medium,
High
None, Low, Medium,
High
lbs/year of trash
removed

8.80

0

0

0

0

4.1E-05

0.7

0

0

0

0

1.0E-04

1.8

0

0

4.8E-04

8.8

7.8E-06

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.80

0

0

0

0

None

0.0

0

0

0

0

None

0.0

0

0

None

0.0

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.80

0

0

0

0

None

0.0

0

0

0

0

None

0.0

0

0

None

0.0

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.80

0

0

0

0

0

0.0

0

0

0

0

0

0.0

0

0

0

0.0

0

0.0

0

0

1099

1.8

0

0

0

0

3619

5.9

0

0

3664

5.9

5425

8.8

lbs/year of sediment
(TSS) removed

8.30

0

0

0

0

132.24

0.7

0

0

0

0

324.07

1.7

0

0

1554.00

8.3

25.27

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Pathogens and bacteria

MPN/year of fecal
coliform removed

8.80

0

0

0

0

6.2E+10

1.2

0

0

0

0

1.5E+11

2.8

0

0

4.6E+11

8.8

1.2E+10

0.2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Heavy Metals (cadmium,
copper, lead, and zinc)

lbs/year of heavy
metals removed

8.80

0

0

0

0

1.72

0.5

0

0

0

0

4.47

1.2

0

0

31.50

8.8

0.33

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Oils and grease
(polyaromatic
hydrocarbons)

lb/year of PAHs
removed

8.80

0

0

0

0

0.03

0.2

0

0

0

0

0.09

0.6

0

0

1.23

8.8

0.01

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Total Nitrogen

lb/year of Nitrogen
removed

8.80

0

0

0

0

1.71

0.2

0

0

0

0

5.49

0.6

0

0

80.60

8.8

0.33

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

lb/year of Phosphorus
removed

8.80

0

0

0

0

0.41

0.2

0

0

0

0

1.23

0.7

0

0

15.71

8.8

0.08

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

acre-feet/year

8.80

0

0

0

0

1.15

4.0

0

0

0

0

2.53

8.8

0

0

0.00

0.0

0.22

0.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

None, Low, Medium,
High

7.60

0

0

0

0

None

0.0

0

0

0

0

Medium

5.1

0

0

Medium

5.1

None

0.0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total Points
Normalized Score

156.70
100.00

None, Low Medium,
High

8.30

Medium

5.53

Medium

5.53

Low

2.77

None

0.00

None

0.00

Low

2.77

Low

2.77

Medium

5.53

Low

2.77

None

0.00

None

0.00

Medium

5.53

Medium

5.53

Medium

5.53

High

8.30

None

0.00

None

0.00

8.30

0

0

0

0

Low

2.8

0

0

0

0

Low

2.8

0

0

Low

2.76666667

Low

2.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8.30

0

0

0

0

Not
Improved

0

0

0

0

0

Not
Improved

0

0

0

Not
Improved

0

Not improved

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Evaluation Criteria
Water Quality Benefit
Category (All projects
evaluated)
- Improve Aquatic
Organism Health
(Bioassessment)

- Diazinon (MS4 Pollutant)
- Trash
- Sediment

- Total Phosphorus
- Increased Infiltration
- Water quality monitoring
and assessment

Water Supply Benefit
Category
- Water supply reliability
- Conjunctive Use

None, Low, Medium,
High
Not Improved,
Improved

5.87
4

8.80
6

18.79
12

2.93
2

5.87
4

37.7
24

5.87
4

104.30
67

13.68
9

5.87
4

10.58
7

8.80
6

8.80
6

14.67
9

8.80
6

14.74
9

0
14.67
9

- Groundwater Recharge

acre-feet/year

8.30

0

0

0

0

1.15

8.3

0

0

0

0

0.46

3.3

0

0

0

0

0.22

1.6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

- Water Conservation
- Recycled Water Use
- Storm Water Runoff
Direct Use

acre-feet/year
acre-feet/year

8.30
8.30

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

Used, not used

8.30

0

0

0

0

Used

8.3

0

0

0

0

Used

8.3

0

0

Used

8.3

Used

8.3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total Score
Normalized Score

58.10
100.00
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5.53
10

5.53
10

22.13
38

0.00
0

0.00
0

17.1
30

2.77
5

16.60
29

1 of 2

15.42
27

0.00
0

0.00
0

5.53
10

5.53
10

5.53
10

8.30
14

0.00
0

0
0.00
0
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Table 5-1. SWRP Project Evaluations

Environmental Benefit
Category

Community Benefit
Category
- Public use / recreation
- Community involvement
- Employment
opportunities
- Mosquitoes and vectors
- Environmental justice
- Disadvantaged
communities
- Public health
- Public education,
outreach, and involvement
- Housing homeless
- Neighborhood
beautification

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

Evaluation
Result

Evaluation
Points

7.80

Low

2.60

High

7.80

Low

2.60

Medium

5.20

Medium

5.20

Medium

5.20

Medium

5.20

None

0.00

None

0.00

High

7.80

High

7.80

High

7.80

High

7.80

Medium

5.20

Medium

5.20

7.80

0

0

0

0

1

2.60

0

0

0

0

3

7.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

7.80

0

0

0

0

Medium

5.20

0

0

0

0

High

7.8

0

0

Medium

5.2

Medium

5.2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.00

0

0

0

0

0

0.00

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

3.90

0

0

0

0

No change

3.9

0

0

No change

3.9

No change

3.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

7.80

0

None, Low Medium,
High

8.00

Medium

5.33

Medium

5.33

7.70

0

0

0

0

7.70

0

0

0

0

8.00

0

0

0

0

8.00

0

0

0

8.00

0

0

0

8.00

0

0

8.00

0

0

None, Low, Medium,
High

R: Fair Street Detention
Basin Improvement
Project

High

39.00
100.00

Increase, no change,
decrease
Impacted, no change,
improved
Impacted, no change,
improved
Impacted, no change,
improved

Q: Teichert Ponds
Improvement Project

2.60

Total Score
Normalized Score

Decrease, no change,
increase

P: Updating the City's
Stormwater Planning and
Policies and
Implementation Projects

Low

0

None, low, medium,
high
None, low, medium,
high

O: Comanche Creek
Management Program
and Implementation
Projects

7.80

7.80

None, Low Medium,
High

M: Big Chico Creek 21st N: Little Chico Creek 21st
Century Management
Century Management
and Implementation
Plan and Implementation
Projects
Projects

Maximum
Points Possible
(see Table 1 of
Appendix 5C)

Degraded, no change,
enhanced

- Created wetland/riparian
acres
habitat
- Improved
acres
wetland/riparian habitat
- Environmental flow
Degrade, no change,
(Instream Flow)
enhance
Increase, no change,
- Energy use
decrease
Increase, no change,
- Greenhouse Gas
decrease
- Restore natural
degrade, no change,
hydrograph
restore
Enhanced, no change,
- Water temperature
Degraded
Total Score
Normalized Score

G: Storm Water
I: Trash Reduction
Monitoring for compliance Master Plan and Specific
with MS4 permit
Implementation Projects

Evaluation
Points

- Enhance natural
floodplain for improved
conveyance

85: Chapman Mulberry
Rain Garden

Evaluation
Result

- Reduction of flood risklife and safety
- Sanitary sewer overflow
reduction

number of
houses/businesses
protected
None, Low, Medium,
High
acres of urban
floodplain reduction

77: Revised LID and
73: Bidwell Avenue/Grape
Green Infrastructure
Way Stormwater Protection Implementation Program
and Restoration Project
for Butte County Schools

Evaluation
Points

- Improved flood
protection

65: Laxson South
Bioswale

Evaluation
Result

Flood Management Benefit None, Low Medium,
Category
High

59: Routine Community
Creek Clean Up Project

Evaluation
Points

Evaluation Criteria

Evaluation Result
Units or Rating
(see Table 3 of
Appendix 5C)

44: 5 Mile and Lindo
Channel Diversion
Structures Study

Evaluation
Result

16 and 68: Channel
Stabilization and
Hydrologic Floodplains on 33: Mud and Rock Creek
40: Parking Lot 4
Streams
Flood Protection Project Rehabilitation #50019

2.60
7

63.40
100.00

7.80
20

14.30
37

2.60
7

5.33

Medium

5.33

Medium

5.33

0

0

0

0

0

0

0.005

0.00163

0

0

0

0

Enhanced

8

0

0

0

0

0

No change

4

0

0

0

0

No change

4

0

0

0

0

0

Restore

8

0

0

0

0

Enhanced

8

0

0

5.33
8

Medium

7.80
20

5.33
8

37.33
59

6.70

Low

2.23

High

6.70

Low

6.70

0

0

0

0

6.70

0

0

0

0

6.70

0

0

0

0

5.50

0

0

0

6.70

0

0

0

6.70

0

0

6.70

0

7.70

24.7
63
Medium

5.33

0

0

0

0

0

0

0.03

0.01

0

0

22.5

7.7

Enhanced

8

0

0

Enhanced

8

0

No change

4

0

0

No change

0

No change

4

0

0

No change

0

0

Restore

8

0

0

0

0

Enhanced

8

0

0

5.33
8

37.3
59

None

0.00

Medium

4.47

Low

2.23

None

0

0

0

0

0

None

0.0

0

0

Low

2.23333

0

0

0

0

Low

2.2

0

0

No change

3.35

0

0

0

0

No change

3.4

0

0

0

Increase

5.5

0

0

0

0

Increase

5.5

0

0

Improved

6.7

0

0

0

0

Improved

6.7

0

0

0

Improved

6.7

0

0

0

0

Improved

6.7

0

0

0

No change

3.35

0

0

0

0

No change

0

0

0

0

Low

2.56667

0

0

0

0

Low

5.60

0

0

0

0

No change

2.8

0

0

0

0

No change

2.8

6.70

0

0

0

0

Increase

6.7

0

0

0

0

Increase

6.7

72.40
100.00

Total Normalized Score

500

2.23
3.08
31.4

6.70
9.25
52.8

42.13
58.20
204

0.00
0.00
30.3

4.47
6.17
25.0

Medium

2.23

Medium

0.00
0

0.00
0

7.80
20

7.80
20

7.80
20

7.80
20

5.20
13

0
5.20
13

Low

2.67

High

8.00

High

8.00

High

8.00

High

8.00

Medium

5.33

High

8.00

Medium

5.33

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.25

0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Enhanced

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

No change

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

No change

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Restore

8

Restore

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Enhanced

8

Enhanced

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

45.03
71
High

37.42
59

2.67
4

8.00
13

8.00
13

8.00
13

8.00
13

5.33
8

8.00
13

5.33
8

6.70

High

6.70

Low

2.23

High

6.70

High

6.70

High

6.70

High

6.70

Medium

4.47

High

6.70

Low

2.23

None

0

High

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Medium

4.47

High

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

3.35

No change

3.4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

2.75

No change

2.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Improved

6.7

Improved

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Improved

6.7

Improved

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3.4

0

0

No change

3.35

No change

3.4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2.6

0

0

High

7.7

Medium

5.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No change

2.8

No change

2.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Increase

6.7

Increase

6.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

42.1
58.20
234.0

Low

5.33

14.30
37
5.33

5.33
8

2.23

Impacted, no change,
improved
Decrease, no change,
increase
Total Score
Normalized Score

14.30
37

5.33

5.33
8

Medium

5.20
13

2.23
3.08
33.34

51.22
70.74
273.57

57.58
79.53
210.5

2.23
3.08
11.03

6.70
9.25
28.63

6.70
9.25
57.01

6.70
9.25
57.01

6.70
9.25
60.76

4.47
6.17
54.48

6.70
9.25
44.61

2.23
3.08
34.19

Legend:
General Evaluation: All projects (planning projects and implementation projects) were evaluated qualitatively using the yellow rows. Qualitative ratings of high, medium, low, or none were allocated points based on the Maximum Points Possible from Table 5-2. The justification for this qualitative rating (high, medium, low, none) is provided in the discussion of each project’s evaluation.
Additional Detailed Evaluation: All implementation projects (and some planning projects with implementation project elements) were evaluated in more detail. Each of the evaluation criteria in the white rows was allocated points relative to the quantitative results of the other projects, based on the Maximum Points Possible from Table 5-2.
Normalized Score: All the points from both the qualitative (yellow rows) and quantitative (white rows) evaluation criteria are summed within each category, then normalized to a score of 100 to calculate the Normalized Score (shown in the light grey rows).
Total Normalized Score: The Normalized Scores for each category (light grey rows) are summed to calculate the Total Normalized Score (dark grey row) for each project.
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Chapter 5
SWRP Project Evaluations, Quantitative Methods,
and Project Ranking/Prioritization
As described in the Multiple Benefits Evaluation Methodology TM, the TAC and the public
prioritized the State’s Benefit Categories for the PAW watershed and identified additional
categories that were considered important in the watershed through a survey. The TAC submitted
five surveys and the public submitted 27 surveys, for a total of 32 surveys. The resulting values,
averaged for the prioritization of both the State- and community-identified benefits, are shown in
Table 5-2, with higher scores meaning the benefit is more important and lower scores meaning the
benefit is less important. This prioritization was used to establish the maximum points possible for
each evaluation criteria, which are included in Table 5-2. The survey process is explained in
Appendix 5E.
Table 5-2. Maximum Points for each Benefit Category
Categories

Prioritization of Category (Maximum Points Possible)

State Identified Benefits
Water Quality

8.8

Water Supply

8.3

Flood Management

7.8

Environment

8.0

Community

6.7

Community Identified Benefits
Sediment (management and erosion control)

8.3

Public education, outreach, and involvement

7.7

Water quality monitoring and assessment

7.6

Create/Improve wetland/riparian habitat

7.0

Mosquito and vector control

5.5

Housing for homeless

5.6

5.4.1 Projects 16 and 68: Channel Stabilization and Create Hydrologic Floodplains on
Streams (Plan)

The qualitative and quantitative evaluation of this planning project is presented in Table 5–1 and
discussed below:
•

Water Quality – This project was assigned a Medium water quality benefit rating
because implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations throughout the City.
— Evaluate structural techniques to reduce or eliminate erosion and sedimentation at
outfalls, bridges, major bends in waterways, and other identified areas of concern
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.
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•

•

•

Water Supply – This project was assigned a Medium water supply benefit rating
because implementing the projects included in this plan will:
— Expand the floodplain, which will help increase infiltration and contribute to
ground water recharge.
— Identify LID opportunities, many of which will increase groundwater recharge.
Flood Management – This project was assigned a Low flood management benefit
rating because implementing the projects included in this plan will:
— Evaluate the creation of hydrologic floodplains to attenuate flood flows.
— Evaluate the use of LID techniques to help reduce flood flows.
Environmental Benefit – This project was assigned a Medium environmental benefit
rating because implementing the projects included in this plan will:
— Evaluate the creation or expansion of hydrologic floodplain units within the
City’s waterways.
— Evaluate the health of floodplain habitats and protection of endangered species.
— Remove invasive vegetation and install appropriate, native California vegetation.
— Develop and implement a comprehensive gravel, erosion, and sediment
management plan to protect and improve the quality of the stream-side habitat
within the City’s waterways.
— Map areas of erosion and sediment deposition along the banks and bed of the
City’s waterways. Solutions to reduce the erosion and resulting sediment
deposition will be identified.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.

•

Community Benefit – This project was assigned a Low community benefit rating
because implementing the projects included in this plan will:
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-3. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project
16/68: Channel Stabilization and Creation of Hydrologic Floodplains on Streams.
However, the permits that will likely be required for the implementation of the
improvements that will be identified in the plan include a California Department of
Fish and Wildlife Streambed Alteration Agreement, a Regional Water Quality
Control Board CWA Section 401 water quality certification, a U.S. Army Corps of
Engineers (USACE) CWA Section 404 permit, a Central Valley Flood Protection
Board encroachment permit, and attaining coverage under the California General
Permit for Storm Water Discharge Associated with Construction Activities. Because
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this project will modify a USACE designed/contracted flood control facility,
additional coordination with the USACE will be required.
•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction related impacts to the
City’s waterways.

Table 5-3. Estimated Cost for Preparing Project 16/68: Channel Stabilization/Create
Hydrologic Floodplains on Streams
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

520

102,800

Water Supply

300

60,000

Flood Management

500

100,000

Environmental Benefits

750

160,700

Community Benefits

340

76,500

2,410

$500,000

Total

5.4.2 Project 33: Mud and Rock Creek Flood Protection Project (Plan)

The qualitative and quantitative evaluation of this planning project is presented in Table 5–1 and
discussed below:
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations along Rock and Mud Creeks.
— Evaluate nonstructural techniques to improve water quality through public
education, providing water quality public education workshops and
implementation of citizen water monitoring.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.
— Include water quality treatment facilities in the bottoms of any flood control
detention basins identified in this project.
— Evaluate water quality impacts from illegal camping (such as disposal of human
waste, sharps, and other biohazards) along waterways and identify approaches to
reduce this waste.
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•

•

Water Supply – This project was assigned a Medium water supply benefit rating
because implementing the projects included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate open space areas for increasing infiltration and groundwater recharge.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system. If flood control detention basins are
needed, they will be designed to also optimize infiltration.
Flood Management – This project was assigned a High flood management benefit
rating because implementing the projects included in this plan will:
— Assess existing and future (at buildout of the City) flooding through the City and
downstream to at least the confluence with Big Chico Creek.
— Identify the causes of the flooding.
— Develop solutions to reduce or eliminate the flooding.
— Develop a system of stream stage and flow gages with telemetry that will provide
data for “real time” management of flood warnings and flood management
operations, and the data will be permanently recorded for other future uses.
— Evaluate the use of LID techniques to help reduce flood flows.

•

Environmental Benefit – This project was assigned a Medium environmental benefit
rating because implementing the projects included in this plan will:
— Evaluate the health of floodplain habitats and protection of endangered species.
— Remove invasive vegetation and plant appropriate native California vegetation.
— Develop and implement a comprehensive gravel, erosion, and sediment
management plan to protect and improve the quality of the Rock and Mud
Creek habitat.
— Map areas of erosion and sediment deposition along the banks and bed of Rock
and Mud Creek. Solutions to reduce the erosion and resulting sediment deposition
will be identified.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.

•

Community Benefit – This project was assigned a High community benefit rating
because implementing the projects included in this plan will:
— Evaluate and prioritize infrastructure in need of repair, such as bridges, levees,
and culverts.
— Evaluate flooding issues within the town of Nord.
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
— Evaluate employment opportunities for DACs and tribes by providing LID and
green infrastructure job training and certification workshops utilizing LID
demonstration projects as training tools.
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•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-4. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project 33:
Rock and Mud Creek Flood Protection Plan. However, the permits that will likely be
required for the implementation of the improvements that will be identified in the
plan include a California Department of Fish and Wildlife Streambed Alteration
Agreement, a Regional Water Quality Control Board CWA Section 401 water quality
certification, a USACE CWA Section 404 permit, a Central Valley Flood Protection
Board encroachment permit, and attaining coverage under the California General
Permit for Storm Water Discharge Associated with Construction Activities. Because
this project will modify a USACE designed/contracted flood control facility,
additional coordination with the USACE will be required.

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction related impacts to Rock and
Mud Creeks.

Table 5-4. Estimated Cost for Preparing Project 33: Mud and Rock Creek Flood
Protection Project (Plan)
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

500

97,000

Water Supply

300

60,700

1,450

290,500

Environmental Benefits

690

146,300

Community Benefits

300

66,600

3,240

$661,100

Flood Management

Total

5.4.3 Project 40: Parking Lot #4 Rehabilitation, Project 50019 (Implementation Project)

This project involves the replacement of impervious pavement in a City-owned, public parking lot
with pervious pavers. It also includes the conversion of some of the landscape area between the
curb and sidewalk into rain gardens, including curb cuts to direct street runoff into the rain gardens.
Key design and evaluation criteria include:
•

The hydraulic conductivity of the soil underlying the permeable pavement is
approximately 2.4 inches per hour (accessed from Natural Resources Conservation
Service web soil survey), which exceeds even the 100-year, 1-hour design storm peak
rainfall (accessed from National Oceanic Atmospheric Administration (NOAA)
rainfall depth, duration, and frequency analysis).
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•

The rain gardens were sized based on available space, i.e. the existing landscape area
between curb and sidewalk. The rain garden design preserved existing trees; however,
protecting the tree roots also reduced the available depth for storage. The available
space is not large enough to treat the 85th percentile storm as suggested by the
CASQA BMP Manual; however, the hydraulic conductivity of the soil is great
enough so that it can infiltrate and treat some rainfall. High flows will bypass the
rain garden.

•

Water Quality – This project was assigned a Medium water quality benefit rating. The
pervious paver component of this project will allow rainfall to infiltrate into the soil
rather than turn into runoff and enter the storm drain system. In addition, the rain
gardens will capture runoff from surrounding streets and allow it to infiltrate. The
water quality evaluation is summarized in Table 5-1 and discussed below:
— Improve Aquatic Organism Health (Bioassessment) – This project will reduce
pollutants to creeks and therefore meets one out of the three criteria listed for
“improve aquatic organism health”.
— Mercury (303(d) List Pollutant) – The method of treatment for the rain garden and
pervious pavement is infiltration. The amount of mercury potentially removed is
related to the amount of sediment removed and therefore the amount of sediment
removed from receiving waters is used as a proxy for estimating mercury
reduction. The amount of sediment removed was calculated by estimating the
volume of flow that would be infiltrated through the pervious pavement and the
rain gardens per year and a typical loading of sediment in urban storm water.
— Diuron (303(d) List Pollutant) – This project involves the planting of native
grasses, which could reduce the potential for pesticide use. However, this property
is City-owned and maintained and the City does not currently use diuron.
Therefore, this project will not have a change on diuron use.
— DDT (303(d) List Pollutant) – dichlorodiphenyltrichloroethane (DDT) has been
found in urban storm water and its removal is found to be associated with
sediment removal. The amount of DDT potentially removed is related to the
amount of sediment removed; therefore, the amount of sediment removed from
receiving waters is used as a proxy for estimating DDT reduction. The amount of
sediment removed was calculated by estimating the volume of flow that would be
infiltrated through the pervious pavement and the rain garden per year and a
typical loading of sediment in urban storm water.
— Dieldrin (303(d) List Pollutant) – Dieldrin has been found in urban storm water
and is found to be associated with sediment removal. The amount of DDT
potentially removed is related to the amount of sediment removed and therefore
the amount of sediment removed from receiving waters is used as a proxy for
estimating DDT reduction. The amount of sediment removed was calculated by
estimating the volume of flow that would be infiltrated through the pervious
pavement and the rain garden per year and a typical loading of sediment in urban
storm water.
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— PCBs (303(d) List Pollutant) – Polychlorinated biphenyls (PCBs) can enter a
watershed through transformers, atmospheric deposition, and eroded or
re-suspended particles. PCBs tend to behave like sediment, and settle out through
infiltration and treatment. BMPs that remove PCBs will need to be maintained
with special handling and disposal. The quantity of PCBs removed was calculated
by estimating the volume of flow that would be infiltrated through the pervious
pavement and the rain garden per year and a typical loading of PCBs in urban
storm water.
— Chlorpyrifos (MS4 Pollutant) – This project involves the planting of native
grasses, which could reduce the potential for pesticide use. However, this property
is City-owned and maintained and the City does not currently use chlorpyrifos.
Therefore, this project will not have a change on chlorpyrifos use.
— Diazinon (MS4 Pollutant) – This project involves the planting of native grasses,
which could reduce the potential for pesticide use. However, this property is
City-owned and maintained and the City does not currently use Diazinon.
Therefore, this project will not have a change on Diazinon use.
— Trash – The rain garden component of this project might provide a small amount
of trash capture but does not include a 5-mm screen and therefore will not comply
with the California Trash Amendments.
— Sediment – The amount of sediment removed was calculated by estimating the
volume of flow that would be infiltrated through the pervious pavement and the
rain gardens per year and a typical loading of sediment in urban storm water.
— Pathogens and Bacteria – The quantity of bacteria removed was calculated by
estimating the volume of flow that would be infiltrated through the pervious
pavement and the rain gardens per year and a typical loading of bacteria in urban
storm water.
— Heavy Metals (cadmium, copper, lead, and zinc) – The quantity of heavy metals
removed was calculated by estimating the volume of flow that would be
infiltrated through the pervious pavement and the rain gardens per year and a
typical loading of heavy metals in urban storm water.
— Oils and Grease (polyaromatic hydrocarbons (PAHs)) – The quantity of oils and
grease removed was calculated by estimating the volume of flow that would be
infiltrated through the pervious pavement and the rain garden per year and a
typical loading of PAHs in urban storm water.
— Total Nitrogen – The quantity of nitrogen removed was calculated by estimating
the volume of flow that would be infiltrated through the pervious pavement and
the rain gardens per year and a typical loading of nitrogen in urban storm water.
— Total Phosphorus – The quantity of phosphorus removed was calculated by
estimating the volume of flow that would be infiltrated through the pervious
pavement and the rain gardens per year and a typical loading of phosphorus in
urban storm water.

5-11
August 2018
n\c\755\10-17-01\wp\12.2\Ch5\041218Ch5

City of Chico
Storm Water Resource Plan

Chapter 5
SWRP Project Evaluations, Quantitative Methods,
and Project Ranking/Prioritization
— Increased Infiltration – The increase in infiltration was calculated by estimating
the volume of flow that would be infiltrated through the pervious pavement and
the rain gardens per year.
— Water Quality Monitoring and Assessment – No monitoring locations are planned
for this project.
•

Water Supply – This project was assigned a Low water supply benefit rating because
although this project will provide an increase in infiltration; the volume of infiltration
is not enough to significantly increase groundwater supply. However, if more similar
projects are implemented, the cumulative benefit could be significant. The benefits
are described in more detail below:
— Water Supply Reliability – This project augments the groundwater supply. It does
not replace a water supply. Although this project does involve the planting of
native California vegetation, which reduces the need for irrigation, there would
not be a significant impact on reducing the City’s groundwater demand.
— Conjunctive Use – The storm water captured by this project would not be used as
an alternative water supply.
— Groundwater Recharge – The groundwater recharge was assumed to be equivalent
to the increase in infiltration, which was calculated by estimating the volume of
flow that would be infiltrated through the pervious pavement and the rain garden.
— Water Conservation – This project involves the planting of native California
vegetation, which reduces the need for irrigation.
— Recycled Water Use – This project does not involve or create recycled water.
— Storm Water Runoff Direct Use – This project uses storm water for
landscape irrigation.

•

Flood Management – This project was assigned a Low flood management benefit
rating. This project will reduce runoff due to increased infiltration through the
pervious pavement and will decrease runoff conveyed to the storm drain system due
to the rain garden. However, this area does not have a history of flooding and
therefore the flood management benefit of reducing runoff is insignificant. However,
if more similar projects are implemented, the cumulative flood management benefit
could be significant. The benefits are described in more detail below:
— Improved flood protection – The parking lot and building just west of the parking
lot will have improved flood protection due to the reduction in runoff.
— Reduction of flood risk-life and safety – This project has the potential to reduce
street flooding in this area.
— Sanitary sewer overflow reduction – This project does not reduce acres of urban
floodplain and therefore no reduction of sewer overflow will occur.
— Enhance natural floodplain for improved conveyance – There is no change in the
natural floodplain.
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•

Environmental – This project was assigned a Medium environmental benefit rating.
This project is within an urbanized area and has a small tributary area, so the benefit
of this project on the environment is considered small but significant. If more similar
projects were implemented, the cumulative benefit on the environment would be
more significant. The benefits are described in more detail below:
— Created Wetland/Riparian Habitat – No new wetland or riparian habitat will
be created.
— Improved Wetland/Riparian Habitat – The planting of native grasses with the
creation of the rain gardens will improve about 200 square feet of vegetated
landscape areas.
— Environmental Flow (Instream Flow) – The increase in infiltration through
installation of the pervious pavers and the rain gardens would help restore the
local hydrology to pre-development conditions. Restoring the natural hydrograph
in this area will help restore environmental flows to more natural conditions and
therefore the environmental flow is enhanced.
— Energy Use – This project does not involve any change in energy use.
— Greenhouse Gas – This project does not involve any change in greenhouse gases.
— Restore Natural Hydrograph – The increase in infiltration through installation of
the pervious pavers and the rain gardens helps restore the local hydrology to
pre-development conditions and restores the natural hydrograph. Therefore, the
natural hydrograph is partially restored.
— Water Temperature – The increase in infiltration through installation of the
pervious pavers and the rain gardens help restore the local hydrology to
pre-development conditions; and therefore, helps restore water temperatures to
more natural conditions. Therefore, the water temperature is improved.

•

Community – This project was assigned a Low community benefit rating. This
project includes educational signage about the benefits of reducing runoff and is
located in a popular downtown area, so the impact on the community is limited to
users of the parking lot and visitors to the downtown. The benefits are described in
more detail below:
— Public Use/Recreation – This project does not increase public use or recreation areas.
— Community Involvement – This project includes educational signage about
pervious pavement and rain gardens and therefore will help educate the
community on the benefits of reducing runoff.
— Employment Opportunities – This project will have a temporary increase in
employment jobs during construction.
— Mosquitoes and Vectors – This project is designed to infiltrate runoff and is not
designed to store runoff for longer than 48 hours; therefore, mosquito and vector
control should not change.
— Environmental Justice – The project is located in a disadvantaged community.
— Disadvantaged Communities – The project is located in a disadvantaged community.
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— Public Health – This project does not have an impact on public health.
— Public Education, Outreach, and Involvement – This project includes educational
signage about pervious pavement and rain gardens, and therefore will help
educate the community on the benefits of reducing runoff.
— Housing Homeless – This project does not change housing for the homeless.
— Neighborhood Beautification – This project increases neighborhood beatification
with the installation of California native vegetation in a rain garden and the
pervious pavers.
•

Construction and Total Capital Costs – The construction and total capital costs of this
project are estimated in Table 5-5. These costs include both City and consultant costs.
A detailed cost estimate is included in Appendix 5D.

•

Annual O&M Costs – The annual O&M costs of this project are approximately
$2,800. A detailed cost estimate is provided in Appendix 5D.

•

Permit Requirements – Permits required for this project include applicable City permits.

•

Environmental Impacts – This project should improve the environment; however, the
construction of this project could result in temporary construction impacts. Therefore,
a categorical exemption, negative declaration, or mitigated negative declaration will
be prepared to evaluate the impacts of this project.

Table 5-5. Estimated Cost for Preparing Project 40: Parking Lot 4 Rehabilitation
Bid Item

Cost Summary, dollars

Replacing existing parking lot with permeable pavement

365,900

Bio-retention basin (rain garden)

37,400

General Construction Fees (mobilization and contingency)

141,200

Engineering and Design Fees

121,000
Total

$665,500

5.4.4 Project 44: 5 Mile and Lindo Channel Diversion Structures Study (Plan)

The evaluation of this planning project is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a Low water quality benefit rating because
the adjustment of flows will help reduce scour, which will reduce the levels of
erosion and suspended sediment in downstream waters.

•

Water Supply – This project was assigned a None water supply benefit rating because
implementing this will not increase water supply reliability or groundwater recharge
nor promote water conservation or recycled water use.

•

Flood Management Benefit Category – This project was assigned a High flood
management benefit rating because the adjustment of the gate operations will be
designed to decrease the risk of flooding.
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•

Environmental – This project was assigned a Medium environmental benefit rating
because balancing the flows at Lindo Channel, Big Chico Creek, and Sycamore Creek
will reduce scour and improve gravel management, which will reduce negative
impacts on habitat and protect creek beds and banks.

•

Community – This project was assigned a None community benefit rating because
adjusting the gate operations to balance flows will not involve the community and
will not include any public outreach or education.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-6. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of
Project 44: 5 Mile and Lindo Channel Diversion Structures Study. However, the
study will include coordination with various agencies to determine appropriate
adjustments to the gate operations, including the USACE, Department of Water
Resources (DWR), and the Central Valley Flood Protection Board (CVFPB).

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Balancing flows through gate and operation adjustments that will be
identified in the plan should mostly result in improvements to the environment.
However, the study will consider any adverse environmental impacts.
Table 5-6. Estimated Cost for Preparing Project 44: 5-Mile and
Lindo Channel Diversion Structure Study
Task

Estimated Level of Effort, hours

Diversion Structure Study
Total

Estimated Cost, dollars

475

98,700

475

$98,700

5.4.5 Project 59: Routine Community Creek Clean Up Project (Program)

The evaluation of this planning project is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a Medium water quality benefit rating
because regular removal of trash will help improve water quality of creeks
and streams.

•

Water Supply – This project was assigned a None water supply benefit rating because
implementing creek clean ups will neither increase water supply reliability nor
groundwater recharge, nor promote water conservation or recycled water use.

•

Flood Management Benefit Category – This project was assigned a Low flood
management benefit rating because the removal of trash will help reduce likelihood of
debris clogging storm drain systems.
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•

Environmental – This project was assigned a Medium environmental benefit rating
because removing trash will help improve habitat.

•

Community – This project was assigned a Medium community benefit rating because
involving the community in trash cleanup projects and making it easier for the
community to participate in trash cleanup projects will provide outreach and
education to increase knowledge of storm water, watersheds, and pollutants.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-7. These costs include City costs. A detailed cost estimate is included in
Appendix 5D.

•

Permit Requirements – Some City permits may be required for implementing
community cleanups.

•

Environmental Impacts – No environmental impacts will occur from the
community cleanups.

Table 5-7. Estimated Annual Cost for Preparing Project 59: Routine Community
Clean Up Project
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Existing Cleanup Efforts

--

3,800

Additional Cleanup Efforts

--

6,000

--

$9,800

Total

5.4.6 Project 65: Laxson South Bioswale (Implementation Project)

This project involves the construction of bioswales along the south side of Laxson Auditorium.
The bioswales will be planted with California native vegetation and will include boulders, cobble,
and plant material to slow down flow within the swales. Additionally, a new drain inlet would be
installed in the lawn area south of Laxson Auditorium and tied into the existing drain to the west.
The new drain inlet will be located within the proposed bioswale. Catch basins and piping to the
bioswale will be installed to allow for increased infiltration. The project will incorporate two
sampling points to test the bioswale system’s effectiveness and educational signage. Key design
and evaluation criteria include:
•

The hydraulic conductivity of the soil in this area is approximately 3.4 inches per
hour (accessed from Natural Resources Conservation Service web soil survey).

•

The bioswales were sized based on available space, i.e. the existing landscape area
between curb/sidewalk and buildings, trees, and impervious surfaces. The bioswale
design preserved existing trees, however, protecting the tree roots also reduced the
available depth for storage.

5-16
August 2018
n\c\755\10-17-01\wp\12.2\Ch5\041218Ch5

City of Chico
Storm Water Resource Plan

Chapter 5
SWRP Project Evaluations, Quantitative Methods,
and Project Ranking/Prioritization
•

Water Quality – This project was assigned a Medium water quality benefit rating. The
bioswales will allow some rainfall to infiltrate into the soil rather than turn into runoff
and enter the storm drain system. In addition, the bioswale will capture runoff from
surrounding streets and allow it to infiltrate. The water quality evaluation is
summarized in Table 5-1 and discussed below:
— Improve Aquatic Organism Health (Bioassessment) – This project will reduce
pollutants to creeks, and therefore meets 1 out of the 3 criteria listed for “improve
aquatic organism health.”
— Mercury (303(d) List Pollutant) – The method of treatment for the bioswale is
infiltration. The amount of mercury potentially removed is related to the amount
of sediment removed, and therefore, the amount of sediment removed from
receiving waters is used as a proxy for estimating mercury reduction. The amount
of sediment removed was calculated by estimating the volume of flow that would
be infiltrated through the bioswales per year and a typical loading of sediment in
urban storm water.
— Diuron (303(d) List Pollutant) – This project involves the planting of native
vegetation, which could reduce the potential for pesticide use. However, this
property is University owned and maintained and the University does not
currently use diuron. Therefore, this project will not have a change on diuron use.
— DDT (303(d) List Pollutant) – DDT has been found in urban storm water, and its
removal is found to be associated with sediment removal. The amount of DDT
potentially removed is related to the amount of sediment removed, and therefore,
the amount of sediment removed from receiving waters is used as a proxy for
estimating DDT reduction. The amount of sediment removed was calculated by
estimating the volume of flow that would be infiltrated through the bioswales per
year and a typical loading of sediment in urban storm water.
— Dieldrin (303(d) List Pollutant) – Dieldrin has been found in urban storm water
and is found to be associated with sediment removal. The amount of Dieldrin
potentially removed is related to the amount of sediment removed, and therefore,
the amount of sediment removed from receiving waters is used as a proxy for
estimating Dieldrin reduction. The amount of sediment removed was calculated
by estimating the volume of flow that would be infiltrated through the bioswales
per year and a typical loading of sediment in urban storm water.
— PCBs (303(d) List Pollutant) – PCBs can enter a watershed through transformers,
atmospheric deposition, and eroded or re-suspended particles. PCBs tend to
behave like sediment, which will be removed through pollution. BMPs that
remove PCBs will need to be maintained with special handling and disposal. The
quantity of PCBs removed was calculated by estimating the volume of flow that
would be infiltrated through the bioswales per year and a typical loading of PCBs
in urban storm water.
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— Chlorpyrifos (MS4 Pollutant) – This project involves the planting of native
vegetation, which could reduce the potential for pesticide use. However, this
property is University owned and maintained and the University does not
currently use chlorpyrifos. Therefore, this project will not have a change on
chlorpyrifos use.
— Diazinon (MS4 Pollutant) – This project involves the planting of native vegetation,
which could reduce the potential for pesticide use. However, this property is
University owned and maintained and the University does not currently use
Diazinon. Therefore, this project will not have a change on Diazinon use.
— Trash – The bioswale might provide a small amount of trash capture, but does not
include a 5-mm screen, and therefore, will not comply with the California
Trash Amendments.
— Sediment – The amount of sediment removed was calculated by estimating the
volume of flow that would be infiltrated through the bioswales per year and a
typical loading of sediment in urban storm water.
— Pathogens and Bacteria – The quantity of bacteria removed was calculated by
estimating the volume of flow that would be infiltrated through the bioswales per
year and a typical loading of bacteria in urban storm water.
— Heavy Metals (cadmium, copper, lead, and zinc) – The quantity of heavy metals
removed was calculated by estimating the volume of flow that would be infiltrated
through the bioswales per year and a typical loading of heavy metals in urban
storm water.
— Oils and Grease (polyaromatic hydrocarbons, PAHs) – The quantity of oils and
grease removed was calculated by estimating the volume of flow that would be
infiltrated through the bioswales per year and a typical loading of PAHs in urban
storm water.
— Total Nitrogen – The quantity of nitrogen removed was calculated by estimating
the volume of flow that would be infiltrated through bioswales per year and a
typical loading of nitrogen in urban storm water.
— Total Phosphorus – The quantity of phosphorus removed was calculated by
estimating the volume of flow that would be infiltrated through the bioswales per
year and a typical loading of phosphorus in urban storm water.
— Increased Infiltration – The increase in infiltration was calculated by estimating
the volume of flow that would be infiltrated through the bioswales per year.
— Water Quality Monitoring and Assessment – Two water quality sampling locations
will be incorporated into the bioswales to assess the systems effectiveness.
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•

Water Supply – This project was assigned a Low water supply benefit rating. This
project will provide an increase in infiltration; although the volume of infiltration is
not enough to significantly increase groundwater supply. However, if more similar
projects are implemented, the cumulative benefit could be significant. The benefits
are described in more detail below:
— Water Supply Reliability – This project augments the groundwater supply. It does
not replace a water supply. Although this project does involve the planting of
native California vegetation which reduces the need for irrigation, there would not
be a significant impact on reducing the City’s groundwater demand.
— Conjunctive Use – The storm water captured in this project is not being used as an
alternative water supply.
— Groundwater Recharge – The groundwater recharge was assumed to be
equivalent to the increase in infiltration, which was calculated by estimating the
volume of flow that would be infiltrated through the rain garden.
— Water Conservation – This project involves the planting of native California
vegetation which reduces the need for irrigation.
— Recycled Water Use – This project does not involve or create recycled water.
— Storm Water Runoff Direct Use – This project uses storm water for
landscape irrigation.

•

Flood Management – This project was assigned a Medium flood management benefit
rating. This project will decrease runoff conveyed to the storm drain system due to
the bioswale. Additionally, this area has a history of flooding, and therefore, the flood
management benefit of reducing runoff is significant. The benefits are described in
more detail below:
— Improved Flood Protection – The sidewalks, walkways, and traffic circle south of
Laxson Auditorium will have improved flood protection due to the reduction
in runoff.
— Reduction of Flood Risk-Life and Safety – This project has the potential to reduce
street and sidewalk flooding in this area.
— Sanitary Sewer Overflow Reduction – This project does not reduce acres of urban
floodplain, and therefore no reduction of sewer overflow will occur.
— Enhance Natural Floodplain for Improved Conveyance – There is no change in
the natural floodplain.

•

Environmental – This project was assigned a Medium environmental benefit rating.
This project is within an urbanized area and has a small tributary area, so the benefit
of this project on the environment is considered small but significant. If more similar
projects were implemented, the cumulative benefit on the environment would be
more significant. The benefits are described in more detail below:
— Created Wetland/Riparian Habitat – A small amount of new wetland or riparian
habitat will be created.
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— Improved Wetland/Riparian Habitat – The planting of native vegetation with the
creation of the bioswales will improve about 8,000 square feet of vegetated
landscape areas.
— Environmental Flow (Instream Flow) – The increase in infiltration through
installation of the bioswales helps restore the local hydrology to pre-development
conditions. Restoring the natural hydrograph in this area will help restore
environmental flows to more natural conditions, and therefore, the environmental
flow is enhanced.
— Energy Use – This project does not involve any change in energy use.
— Greenhouse Gas – This project does not involve any change in greenhouse gases.
— Restore Natural Hydrograph – The increase in infiltration through installation of
the bioswales helps restore the local hydrology to pre-development conditions and
restores the natural hydrograph. Therefore, the natural hydrograph is improved.
— Water Temperature – The increase in infiltration through installation of the
bioswales help restore the local hydrology to pre-development conditions; and
therefore, helps restore water temperatures to more natural conditions. Therefore,
the water temperature is improved.
•

Community – This project was assigned a Low community benefit rating. This
project includes educational signage about the benefits of reducing and managing
runoff, benefits of bioswales, and incorporation of bioswales into commercial and
residential uses and is located in a high traffic area of the University, so the impact on
the community is limited to users and visitors to the University. The benefits are
described in more detail below:
— Public Use/Recreation – This project does not increase public use or
recreation areas.
— Community Involvement – This project includes educational signage about bioswales
and storm water, and therefore will help educate the community members that walk
through the university and use areas near Laxson Auditorium on the benefits of
bioswales and of reducing storm water runoff. Additionally, students of the university
will utilize the bioswales for class work and research opportunities.
— Employment Opportunities – This project will likely be implemented by CSUC staff
and volunteers, and will not result in increases to employment during construction.
— Mosquitoes and Vectors – This project is designed to infiltrate runoff and is not
designed to store runoff for longer than 48 hours; therefore, mosquito and vector
control should not change.
— Environmental Justice – The project is located in a disadvantaged community.
— Disadvantaged Communities – The project is located in a disadvantaged community.
— Public Health – This project does not have an impact on public health.
— Public Education, Outreach, and Involvement – This project includes educational
signage about storm water runoff/management and bioswales, and therefore will
help educate the community members that walk through and use the area on the
benefits of reducing runoff.
5-20

August 2018
n\c\755\10-17-01\wp\12.2\Ch5\041218Ch5

City of Chico
Storm Water Resource Plan

Chapter 5
SWRP Project Evaluations, Quantitative Methods,
and Project Ranking/Prioritization
— Housing Homeless – This project does not change housing for the homeless.
— Neighborhood Beautification – This project increases neighborhood beatification
with the installation of California native vegetation in a bioswale.
•

Permit Requirements – Permits required for this project include applicable City permits.

•

Environmental Impacts – This project should improve the environment; however, the
construction of this project could result in temporary construction impacts. Therefore,
a categorical exemption, negative declaration, or mitigated negative declaration will
be prepared to evaluate the impacts of this project.

•

Construction and Total Capital Costs – The construction and total capital costs of this
project are estimated in Table 5-8. Cost includes university and consultant costs. A
detailed cost estimate is provided in Appendix 5D.

•

Annual O&M Costs – The annual O&M costs of this project are approximately
$26,200. A detailed cost estimate is provided in Appendix 5D.

Table 5-8. Estimated Cost for Preparing Project 65: Laxon South Bioswale
Bid Item

Cost Summary, dollars

Bio-swale

112,600

Construction Fees (mobilization and contingencies)

39,600

Engineering and Design Fees

33,800
Total

$186,000

5.4.7 Project 73: Bidwell Avenue/Grape Way Storm Water Protection and Restoration Project

The project is a plan to maintain and restore pre-development hydrology and improve water quality
in Big Chico Creek and consequently the Sacramento River by managing urban runoff at its source
through the integration of low impact development practices along Bidwell Avenue and Grape Way.
The qualitative and quantitative evaluation of this planning project is presented in Table 5–1 and
discussed below:
•

Water Quality – This project was assigned a Medium water quality benefit rating
because implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations along Big Chico Creek.
— Evaluate structural techniques to reduce or eliminate erosion and sedimentation at
outfalls, bridges, major bends in waterways, and other identified areas of concern.
— Evaluate nonstructural techniques to improve water quality through public
education and providing water quality public education workshops.
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— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality including Butte Environmental Council and the
Stream Team.
— Include water quality treatment facilities in the bottoms of any flood control
detention basins identified in this project.
— Evaluate water quality impacts from illegal camping (such as disposal of human
waste, sharps, and other biohazards) along waterways and identify approaches to
reduce this waste.
•

Water Supply – This project was assigned a Low water supply benefit rating because
implementing the projects included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate open space areas for increasing infiltration and groundwater recharge.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system. If flood control detention basins are
needed, they will be designed to also optimize infiltration.

•

Flood Management – This project was assigned a Medium flood management benefit
rating because implementing the projects included in this plan will:
— Evaluate the feasibility of set-back levees.
— Evaluate the use of LID techniques to help reduce flood flows.

•

•

Environmental Benefit – This project was assigned a Medium environmental benefit
rating because implementing the projects included in this plan will:
— Evaluate the health of floodplain habitats and protection of endangered species.
— Remove invasive vegetation and plant appropriate, native California vegetation.
— Develop and implement a comprehensive gravel, erosion, and sediment
management plan to protect and improve the quality of the Big Chico Creek habitat.
— Areas of erosion and sediment deposition along the banks and bed of Big Chico
Creek will be mapped. Solutions to reduce the erosion and resulting sediment
deposition will be identified.
— Evaluate setback levees if appropriate for improving habitat and providing greater
connections between the floodplain and the creek.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.
Community Benefit – This project was assigned a Low community benefit rating
because implementing the projects included in this plan will:
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
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•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-9. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project 73:
Bidwell Avenue/Grape Way Storm Water Protection and Restoration Plan. However,
the permits that will likely be required for the implementation of the improvements
that will be identified in the plan include a California Department of Fish and
Wildlife Streambed Alteration Agreement, a RWQCB CWA Section 401 water
quality certification, a U.S. Army Corps of Engineers CWA Section 404 permit, a
Central Valley Flood Protection Board encroachment permit, and attaining coverage
under the California General Permit for Storm Water Discharge Associated with
Construction Activities. Because this project will modify a USACE
designed/contracted flood control facility, additional coordination with the USACE
will be required.

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction related impacts to Big Chico Creek.

Table 5-9. Estimated Cost for Preparing Project 73: Bidwell/Grape Avenue Storm Water
Protection and Restoration Project
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

450

88,600

Water Supply

300

59,900

1,300

259,500

Environmental Benefits

680

144,300

Community Benefits

300

71,400

3,030

$623,700
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5.4.8 Project 77: Revised Low Impact Development and Green Infrastructure Implementation
Program for Butte County Schools (Plan Plus Implementation Projects)

The qualitative and quantitative evaluation of this planning project is presented in Table 5–1 and
discussed below. In addition to the planning project evaluation, LID projects at Fairview High
School were evaluated and the results were extrapolated to represent the approximate benefits of
installing similar LID projects at 25 schools in Butte County Office of Education and Chico
Unified School District. The evaluation is included in Table 5-1. The benefit categories are
described in more detail below:
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations at multiple schools.
— Evaluate nonstructural techniques to improve water quality through public
education, providing cohesive water quality and storm water educational
programs targeting area students.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.

•

Water Supply – This project was assigned a Medium water supply benefit rating
because implementing the projects included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate open space areas within Chico and Butte County schools for increasing
infiltration and groundwater recharge.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system.

•

Flood Management – This project was assigned a Medium flood management benefit
rating because implementing the projects included in this plan will:
— The use of LID could help reduce flood flows.

•

Environmental Benefit – This project was assigned a Medium environmental benefit
rating because this projects within this plan are within urbanized areas and multiple,
small tributary areas. The benefit of each project on the environment is considered
insignificant, but since LID will be installed at multiple locations, the cumulative
benefit on the environment would be significant. The benefits are described in more
detail below:
— Install native vegetation in urbanized areas.
— Identify approaches for long-term monitoring of ecosystem health using student
monitoring and involvement where appropriate.
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•

Community Benefit – This project was assigned a High community benefit rating
because implementing the projects included in this plan will:
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
— Collaborate with neighboring school districts, community organizations, and
municipal storm water programs to align storm water protection efforts, share
resources, identify cost-saving opportunities, and develop consistent public
messaging regarding storm water issues. Additionally, Project 77 builds on an
existing Drought Response Outreach Program Grant.

•

Construction and Total Capital Costs – The construction and total capital costs of this
project are estimated in Table 5-10 for implementing LID projects at twenty-five
schools. These costs include both District and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Annual O&M Costs – The annual O&M costs of this project are approximately
$1,200 per school, a total of $30,000/year once projects are implemented at each
school. A detailed cost estimate is provided in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project 77:
Revised Low Impact Development and Green Infrastructure Implementation Program
for Butte County Schools. However, the permits that will likely be required for the
implementation of the improvements that will be identified in the plan include
attaining coverage under the California General Permit for Storm Water Discharge
Associated with Construction Activities.

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment.

Table 5-10. Estimated Cost for Preparing Project 77: Low Impact Development and
Green Infrastructure Implementation Program for Butte County Schools
Bid Item

Estimated Cost, dollars

Project Planning (25 schools)

606,300

Construction Cost (25 schools)

2,425,000
Total
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5.4.9 Project 85: Chapman Mulberry Rain Garden (Implementation Project)

This project involves the construction of a rain garden mulched with appropriate species of soil
biology and planted with California native vegetation. It will also include curb cuts to direct street
runoff into the rain garden. Key design and evaluation criteria include:
•

The hydraulic conductivity of the soil underlying the project area is approximately
3.4 inches per hour (accessed from Natural Resources Conservation Service web soil
survey), which exceeds even the 100-year, 1-hour design storm peak rainfall
(accessed from National Oceanic Atmospheric Administration rainfall depth,
duration, and frequency analysis).

•

The rain garden was sized based on available space, i.e. the existing landscape area
between curb and existing trees. The rain garden design preserved existing trees,
however, protecting the tree roots also reduced the available depth for storage. High
flows will bypass the rain garden.

•

Water Quality – This project was assigned a Medium water quality benefit rating. The
rain garden will allow rainfall to infiltrate into the soil rather than turn into runoff and
enter the storm drain system. In addition, the rain garden will capture runoff from
surrounding streets and allow it to infiltrate. The water quality evaluation is
summarized in Table 5-1 and discussed below:
— Improve Aquatic Organism Health (Bioassessment) – This project will reduce
pollutants to creeks, and therefore meets 1 out of the 3 criteria listed for “improve
aquatic organism health.”
— Mercury (303(d) List Pollutant) – The method of treatment for the rain garden is
infiltration. The amount of mercury potentially removed is related to the amount
of sediment removed, and therefore, the amount of sediment removed from
receiving waters is used as a proxy for estimating mercury reduction. The amount
of sediment removed was calculated by estimating the volume of flow that would
be infiltrated through the rain garden per year and a typical loading of sediment in
urban storm water.
— Diuron (303(d) List Pollutant) – This project involves the planting of California
native vegetation, which could reduce the potential for pesticide use. However,
this property is city owned and maintained and the city does not currently use
diuron. Therefore, this project will not have a change on diuron use.
— DDT (303(d) List Pollutant) – DDT has been found in urban storm water, and its
removal is found to be associated with sediment removal. The amount of DDT
potentially removed is related to the amount of sediment removed, and therefore,
the amount of sediment removed from receiving waters is used as a proxy for
estimating DDT reduction. The amount of sediment removed was calculated by
estimating the volume of flow that would be infiltrated through the rain garden
per year and a typical loading of sediment in urban storm water.
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— Dieldrin (303(d) List Pollutant) – Dieldrin has been found in urban storm water
and is found to be associated with sediment removal. The amount of Dieldrin
potentially removed is related to the amount of sediment removed, and therefore,
the amount of sediment removed from receiving waters is used as a proxy for
estimating Dieldrin reduction. The amount of sediment removed was calculated
by estimating the volume of flow that would be infiltrated through the rain garden
per year and a typical loading of sediment in urban storm water.
— PCBs (303(d) List Pollutant) – PCBs can enter a watershed through transformers,
atmospheric deposition, and eroded or re-suspended particles. PCBs tend to
behave like sediment, which will be removed through pollution. BMPs that
remove PCBs will need to be maintained with special handling and disposal. The
quantity of PCBs removed was calculated by estimating the volume of flow that
would be infiltrated through the rain garden per year and a typical loading of
PCBs in urban storm water.
— Chlorpyrifos (MS4 Pollutant) – This project involves the planting of native
vegetation, which could reduce the potential for pesticide use. However, this
property is City owned and maintained and the City does not currently use
chlorpyrifos. Therefore, this project will not have a change on chlorpyrifos use.
— Diazinon (MS4 Pollutant) – This project involves the planting of native
vegetation, which could reduce the potential for pesticide use. However, this
property is City owned and maintained and the City does not currently use
Diazinon. Therefore, this project will not have a change on Diazinon use.
— Trash – The rain garden might provide a small amount of trash capture, but does
not include a 5-mm screen, and therefore, will not comply with the California
Trash Amendments.
— Sediment – The amount of sediment removed was calculated by estimating the
volume of flow that would be infiltrated through the rain garden per year and a
typical loading of sediment in urban storm water.
— Pathogens and Bacteria – The quantity of bacteria removed was calculated by
estimating the volume of flow that would be infiltrated through the rain garden
per year and a typical loading of bacteria in urban storm water.
— Heavy Metals (cadmium, copper, lead, and zinc) – The quantity of heavy metals
removed was calculated by estimating the volume of flow that would be
infiltrated through the rain garden per year and a typical loading of heavy metals
in urban storm water.
— Oils and Grease (polyaromatic hydrocarbons, PAHs) – The quantity of oils and
grease removed was calculated by estimating the volume of flow that would be
infiltrated through the rain garden per year and a typical loading of PAHs in urban
storm water.
— Total Nitrogen – The quantity of nitrogen removed was calculated by estimating
the volume of flow that would be infiltrated through rain garden per year and a
typical loading of nitrogen in urban storm water.
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— Total Phosphorus – The quantity of phosphorus removed was calculated by
estimating the volume of flow that would be infiltrated through the rain garden
per year and a typical loading of phosphorus in urban storm water.
— Increased Infiltration – The increase in infiltration was calculated by estimating
the volume of flow that would be infiltrated through the rain garden per year.
— Water Quality Monitoring and Assessment – No monitoring locations are planned
for this project.
•

Water Supply – This project was assigned a Low water supply benefit rating. This
project will provide an increase in infiltration; although the volume of infiltration is
not enough to significantly increase groundwater supply. However, if more similar
projects are implemented, the cumulative benefit could be significant. The benefits
are described in more detail below:
— Water Supply Reliability – This project augments the groundwater supply. It does
not replace a water supply. Although this project does involve the planting of
native California vegetation which reduces the need for irrigation, there would not
be a significant impact on reducing the City’s groundwater demand.
— Conjunctive Use – The storm water captured in this project is not being used as an
alternative water supply.
— Groundwater Recharge – The groundwater recharge was assumed to be equivalent
to the increase in infiltration, which was calculated by estimating the volume of
flow that would be infiltrated through the rain garden.
— Water Conservation – This project involves the planting of native California
vegetation which reduces the need for irrigation.
— Recycled Water Use – This project does not involve or create recycled water.
— Storm Water Runoff Direct Use – This project uses storm water for
landscape irrigation.

•

Flood Management – This project was assigned a Medium flood management benefit
rating. This project will decrease runoff conveyed to the storm drain system due to
increased infiltration in the rain garden. However, this area does not have a history of
flooding, and therefore, the flood management benefit of reducing runoff is
insignificant. However, if more similar projects are implemented, the cumulative
flood management benefit could be significant. The benefits are described in more
detail below:
— Improved Flood Protection – The streets adjacent to the rain garden will have
improved flood protection due to the reduction in runoff.
— Reduction of Flood Risk-Life and Safety – This project has the potential to reduce
street flooding in this area.
— Sanitary Sewer Overflow Reduction – This project does not reduce acres of urban
floodplain, and therefore no reduction of sewer overflow will occur.
— Enhance Natural Floodplain for Improved Conveyance – There is no change in
the natural floodplain.
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•

Environmental – This project was assigned a Medium environmental benefit rating.
This project is within an urbanized area and has a small tributary area, so the benefit
of this project on the environment is considered small but significant. If more similar
projects were implemented, the cumulative benefit on the environment would be
more significant. The benefits are described in more detail below:
— Created Wetland/Riparian Habitat – No new wetland or riparian habitat will
be created.
— Improved Wetland/Riparian Habitat – The planting of native vegetation with the
creation of the rain garden will improve approximately 7,500 square feet of
vegetated landscape areas.
— Environmental Flow (Instream Flow) – The increase in infiltration through
installation of the rain garden helps restore the local hydrology to
pre-development conditions. Restoring the natural hydrograph in this area will
help restore environmental flows to more natural conditions, and therefore, the
environmental flow is enhanced.
— Energy Use – This project does not involve any change in energy use.
— Greenhouse Gas – This project does not involve any change in greenhouse gases.
— Restore Natural Hydrograph – The increase in infiltration through installation of
the rain garden helps restore the local hydrology to pre-development conditions
and restores the natural hydrograph. Therefore, the natural hydrograph is
partially restored.
— Water Temperature – The increase in infiltration through installation of the rain
garden help restore the local hydrology to pre-development conditions; and
therefore, helps restore water temperatures to more natural conditions. Therefore,
the water temperature is improved.

•

Community – This project was assigned a High community benefit rating. This
project includes educational signage about the benefits of reducing runoff and is
located in a neighborhood open space area, so the impact on the community is limited
to users of the open space area. The benefits are described in more detail below:
— Public Use/Recreation – This project does not increase public use or recreation areas.
— Community Involvement – This project includes public access areas and
educational signage about rain gardens, and therefore will help educate the
community that walk through the downtown area and use the parking lot on the
benefits of reducing runoff.
— Employment Opportunities – This project will have a temporary increase in
employment jobs during construction.
— Mosquitoes and Vectors – This project is designed to infiltrate runoff and is not
designed to store runoff for longer than 48 hours; therefore, mosquito and vector
control should not change.
— Environmental Justice – The project is located in a disadvantaged community.
— Disadvantaged Communities – The project is located in a disadvantaged community.
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— Public Health – This project does not have an impact on public health.
— Public Education, Outreach, and Involvement – This project includes educational
signage about pervious pavement and rain gardens, and therefore will help educate
the community that walk through and use the area on the benefits of reducing runoff.
— Housing Homeless – This project does not change housing for the homeless.
— Neighborhood Beautification – This project increases neighborhood beatification
with the installation of California native vegetation in a rain garden.
•

Permit Requirements – Permits required for this project include applicable City permits.

•

Environmental Impacts – This project should improve the environment; however, the
construction of this project could result in temporary construction impacts. Therefore,
a categorical exemption, negative declaration, or mitigated negative declaration will
be prepared to evaluate the impacts of this project.

•

Construction and Total Capital Costs – The construction and total capital costs of this
project are estimated in Table 5-11.

•

Annual O&M Costs – The annual O&M costs of this project are approximately $11,200.
A detailed cost estimate is provided in Appendix 5D. These costs include volunteer labor.
Table 5-11. Estimated Cost for Constructing
Project 85: Chapman Mulberry Rain Garden
Bid Item

Cost Summary, dollars

Rain Garden Construction

8,900

General Construction (mobilization and contingency)

3,400

Engineering and Design

2,700
Total

$15,000

5.4.10 Project G: Storm Water Monitoring for compliance with MS4 permit (Program)

The evaluation of this program is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a Medium water quality benefit rating
because implementing the projects included in this plan will:
— Evaluate the efficacy of various types of LID techniques at multiple locations
within the City.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.

•

Water Supply – This program was assigned a None water supply benefit rating
because it will not increase groundwater recharge.
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•

Flood Management – This project was assigned a None flood management rating
benefit because implementing the monitoring projects included in this plan will not
address flood control.

•

Environmental Benefit – This program was assigned a Low environmental benefit
rating because it will identify approaches for long-term monitoring of ecosystem
health using citizen monitoring and involvement.

•

Community Benefit – This program was assigned a Low community benefit rating
because it will data collected during monitoring could be used to enhance outreach
and education opportunities for the community on the benefits of reducing pollutants.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-12. These costs include only City costs.

•

Permit Requirements – No permits will be required for the implementation of
Project G: Storm Water Monitoring for Compliance with MS4 Permit.

•

Environmental Impacts – No environmental impacts will occur from the
implementation of this program.

Table 5-12. Estimated Annual Cost for Preparing Project G: Storm Water Monitoring for
Compliance with MS4 Permit
Bid Item

Estimated Cost, dollars

Operation

39,000
Total

$39,000

5.4.11 Project I: Trash Reduction Master Plan and Specific Implementation Projects (Plan Plus
Meyers and Otterson Industrial Park)

Project I is the preparation of a trash master plan and specific implementation projects. As part of the
project evaluation, two watersheds with high-trash generating land uses were identified and evaluated
further. The evaluation of this planning project is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects included in this plan will prevent trash from entering the
creeks and streams of Chico. The results of the two trash capture projects are
described below:
— A trash capture device at Meyers Street Industrial Park watershed will remove
approximately 683 gallons of trash per year.
— A trash capture device at Otterson Drive Industrial Park watershed will remove
approximately 415 gallons of trash per year.

•

Water Supply – This project was assigned a None water supply benefit rating because
implementing trash capture is not expected to change infiltration and groundwater
recharge nor increase water supply reliability or water conservation.
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•

Flood Management – This project was assigned a None flood management benefit
rating because implementing trash capture devices is not expected to improve
flood management.

•

Environment – This project was assigned a High environmental benefit rating
because implementing trash capture projects will remove trash from waterways,
which will improve habitat.

•

Community – This project was assigned a High community benefit rating because
implementing trash capture will:
— Remove trash from waterways, which will beautify the community.
— Involve the community in helping reduce trash in waterways.
— Expand existing public education and outreach campaigns to help reduce trash in
the community.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-13. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Construction and Total Capital Costs (Meyers Street) – The construction and total
capital costs of implementing the Meyers Street trash capture project are
approximately $60,700. These costs include both City and consultant costs. Annual
O&M costs were estimated to be around $4,000 per year. A detailed cost estimate is
included in Appendix 5D.

•

Construction and Total Capital Costs (Otterson Drive) – The construction and total
capital costs of implementing the Otterson Drive trash capture project are
approximately $63,500. These costs include both City and consultant costs. Annual
O&M costs were estimated to be around $4,000. A detailed cost estimate is included
in Appendix 5D.

•

Permit Requirements – Coordination with the State Water Resources Control Board
will be required for preparing the plan for Project I: Trash Reduction Master Plan.
Depending on the location of trash capture devices, permits likely required for the
implementation of devices identified in the plan include a California Department of
Fish and Wildlife (CDFW) Lake and Stream Bed Alteration (LSA) Agreement, a
RWQCB CWA Section 401 certification, a USACE CWA Section 404 permit, a
CVFPB encroachment permit. Also, coordination with the USACE and local
mosquito and vector control districts will be required.
Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of trash capture devices that will be identified in the plan
should mostly result in improvements to the environment. However, implementation
of these projects could result in temporary construction-related impacts.

•

5-32
August 2018
n\c\755\10-17-01\wp\12.2\Ch5\041218Ch5

City of Chico
Storm Water Resource Plan

Chapter 5
SWRP Project Evaluations, Quantitative Methods,
and Project Ranking/Prioritization
Table 5-13. Estimated Cost for Preparing Project I: Trash Reduction Master Plan
Benefit Category

Estimated Level of Effort, hours

Trash Capture Study
Trash Reduction Strategies and
Outreach

374

72,000

109

23,400

483

$95,400

Total

Estimated Cost, dollars

5.4.12 Project M: Big Chico Creek 21st Century Management Plan (Plan)

The evaluation of this planning project is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations.
— Evaluate nonstructural techniques to improve water quality through public
education, provide swim diaper dispensing machines at swimming holes, provide
pet waste bags, improve the Sycamore Pool cleaning procedures, and provide
water quality public education workshops.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.
— Include water quality treatment facilities in the bottoms of any flood control
detention basins identified in this project.
— Evaluate water quality impacts from illegal camping (such as disposal of human
waste, sharps, and other biohazards) along waterways and identify approaches to
reduce this waste.

•

Water Supply – This project was assigned a Medium water supply benefit rating
because implementing the projects included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate open space areas for increasing infiltration and groundwater recharge.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system. If flood control detention basins are
needed, they will be designed to also optimize infiltration.

•

Flood Management – This project was assigned a High flood management rating
benefit because implementing the projects included in this plan will:
— Assess existing and future (at buildout of the City) flooding.
— Identify the causes of the flooding.
— Develop solutions to reduce or eliminate the flooding.
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— Develop a system of stream stage and flow gages with telemetry that will provide
data for “real-time” management of flood warnings and flood management
operations, and the data will be permanently recorded for other future uses.
— Evaluate the use of LID techniques to help reduce flood flows.
•

Environmental Benefit – This project was assigned a High environmental benefit
rating because implementing the projects included in this plan will:
— Identify how to remove fish migration blockages (such as the fish ladder at
Iron Canyon).
— Evaluate the health of floodplain habitats and protection of endangered species.
— Remove invasive vegetation and install appropriate, native California vegetation.
— Develop and implement a comprehensive gravel, erosion, and sediment
management plan to protect and improve the quality of the Big Chico
Creek habitat.
— Map areas of erosion and sediment deposition along the banks and bed of Big
Chico Creek and identify solutions to reduce the erosion and resulting
sediment deposition.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.

•

Community Benefit – This project was assigned a High community benefit rating
because implementing the projects included in this plan will:
— Identify recreation opportunities such as pedestrian and bike trails, parks, and
sports fields, outdoor exercise courses, fishing, swimming, and wildlife viewing.
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
— Emphasize community input on planning the recreational opportunities.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-14. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project M:
Big Chico Creek 21st Century Management Plan. However, the permits that will
likely be required for the implementation of the improvements that will be identified
in the plan include a CDFW LSA Agreement, a RWQCB CWA Section 401
certification, a USACE CWA Section 404 permit, a CVFPB encroachment permit,
and attaining coverage under the California General Permit for Storm Water
Discharge Associated with Construction Activities. Because this project will modify a
USACE designed/contracted flood control facility, additional coordination with the
USACE will be required.
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•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction-related impacts to Big Chico Creek.

Table 5-14. Estimated Cost for Preparing Project M: Big Chico Creek 21st Century
Management Plan
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

490

97,000

Water Supply

300

60,000

1,450

290,500

Environmental Benefits

690

146,300

Community Benefits

400

90,600

3,330

$684,400

Flood Management

Total

5.4.13 Project N: Little Chico Creek 21st Century Management Plan (Plan)

The evaluation of this planning project is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a High water benefit quality rating because
implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations.
— Evaluate nonstructural techniques to improve water quality through public
education, providing pet waste bags, and providing water quality public
education workshops.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.
— Include water quality treatment facilities in the bottoms of any flood control
detention basins identified in this project.
— Evaluate water quality impacts from illegal camping (such as disposal of human
waste, sharps, and other biohazards) along waterways and identify approaches to
reduce this waste.

•

Water Supply – This project was assigned a Medium water supply benefit rating
because implementing the projects included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate open space areas for increasing infiltration and groundwater recharge.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system. If flood control detention basins are
needed, they will be designed to also optimize infiltration.
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•

Flood Management – This project was assigned a High flood management benefit
rating because implementing the projects included in this plan will:
— Assess existing and future (at buildout of the City) flooding through the City and
downstream to at least Ord Ferry Road. Also included is an evaluation of the
diversion culverts and channel from Little Chico Creek to Butte Creek including the
wintertime diversion of the Comanche Creek flow near Skyway Road.
— Identify the causes of the flooding.
— Develop solutions to reduce or eliminate the flooding.
— Develop a system of stream stage and flow gages with telemetry that will provide
data for “real-time” management of flood warnings and flood management
operations, and permanently record the data for other future uses.
— Evaluate the use of LID techniques to help reduce flood flows.

•

Environmental Benefit – This project was assigned a High environmental benefit
rating because implementing the projects included in this plan will:
— Evaluate the health of floodplain habitats and protection of endangered species.
— Remove Arundo donax and other invasive vegetation and install appropriate,
native California vegetation.
— Develop and implement a comprehensive gravel, erosion, and
sediment management plan to protect and improve the quality of the Big Chico
Creek habitat.
— Map areas of erosion and sediment deposition along the banks and bed of
Big Chico Creek and identify solutions to reduce the erosion and resulting
sediment deposition.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.

•

Community Benefit – This project was assigned a High community benefit rating
because implementing the projects included in this plan will:
— Identify recreation opportunities such as pedestrian and bike trails, parks, and
sports fields, outdoor exercise courses, and wildlife viewing.
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
— Emphasize community input on planning the recreational opportunities.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-15. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project N:
Little Chico Creek 21st Century Management Plan. However, the permits that will
likely be required for the implementation of the improvements that will be identified
in the plan include a CDFW LSA Agreement, a RWQCB CWA Section 401
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certification, a USACE CWA Section 404 permit, a CVFPB encroachment permit,
and attaining coverage under the California General Permit for Storm Water
Discharge Associated with Construction Activities. Because this project will modify a
USACE designed/contracted flood control facility, additional coordination with the
USACE will be required.
•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction-related impacts to Little Chico Creek.

Table 5-15. Estimated Cost for Preparing Project N: Little Chico Creek 21st Century
Management Plan
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

340

66,000

Water Supply

240

47,000

1,090

220,000

Environmental Benefits

520

110,000

Community Benefits

320

73,000

2,510

$516,000

Flood Management

Total

5.4.14 Project O: Comanche Creek Management Plan (Plan Plus Crouch Ditch Project)

The evaluation of this planning project is presented in Table 5–1 and discussed below. As part of the
project evaluation, a watershed identified in the project description was evaluated for trash capture.
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects included in this plan will:
— Identify opportunities for implementing various types of LID techniques at
multiple locations.
— Evaluate nonstructural techniques to improve water quality through public
education, providing pet waste bags, and providing water quality public
education workshops.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.
— Include water quality treatment facilities in the bottoms of any flood control
detention basins identified in this project.
— Evaluate water quality impacts from illegal camping (such as disposal of human
waste, sharps, and other biohazards) along waterways and identify approaches to
reduce this waste.
— A trash capture device at Crouch Ditch prior to entering Comanche Creek
watershed will remove approximately 3,619 gallons of trash per year.
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•

Water Supply – This project was assigned a Medium water supply benefit rating
because implementing the projects included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate open space areas for increasing infiltration and groundwater recharge.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system. If flood control detention basins are
needed, they will be designed to also optimize infiltration.

•

Flood Management – This project was assigned a High flood management benefit
rating because implementing the projects included in this plan will:
— Assess existing and future (at buildout of the City) flooding from the wintertime
Comanche Creek diversion downstream to Ord Ferry Road.
— Identify the causes of the flooding.
— Develop solutions to reduce or eliminate the flooding.
— Develop a system of stream stage and flow gages with telemetry that will provide
data for “real-time” management of flood warnings and flood management
operations, and the data will be permanently recorded for other future uses.
— Evaluate the use of LID techniques to help reduce flood flows.

•

Environmental Benefit – This project was assigned a High environmental benefit
rating because implementing the projects included in this plan will:
— Evaluate the health of floodplain habitats and protection of endangered species.
— Remove invasive vegetation and install appropriate, native California vegetation.
— Develop and implement a comprehensive gravel, erosion, and sediment
management plan to protect and improve the quality of the Big Chico Creek habitat.
— Map areas of erosion and sediment deposition along the banks and bed of Big Chico
Creek and identify solutions to reduce the erosion and resulting sediment deposition.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.

•

Community Benefit – This project was assigned a High community benefit rating
because implementing the projects included in this plan will:
— Identify recreation opportunities such as pedestrian and bike trails, parks, sports
fields, outdoor exercise courses, and wildlife viewing.
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
— Emphasize community input on planning the recreational opportunities.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-16. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.
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•

Construction and Total Capital Costs – The construction and total capital costs of
implementing a trash capture project are approximately $37,600. These costs include
both City and consultant costs. Annual O&M costs were estimated to be around
$2,000. A detailed cost estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project O:
Comanche Creek Management Plan. However, the permits that will likely be required
for the implementation of the improvements that will be identified in the plan include
a CDFW LSA Agreement, a RWQCB CWA Section 401 certification, a USACE
CWA Section 404 permit, a CVFPB encroachment permit, and attaining coverage
under the California General Permit for Storm Water Discharge Associated with
Construction Activities. Because this project will modify a USACE
designed/contracted flood control facility, additional coordination with the USACE
will be required.

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction-related impacts to Comanche Creek.
Table 5-16. Estimated Cost for Preparing
Project O: Comanche Creek Management Plan

Benefit Category

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

300

60,000

Water Supply

220

43,000

Flood Management

980

198,000

Environmental Benefits

400

86,000

Community Benefits

250

57,000

2,150

$444,000

Total

5.4.15 Project P: Updating the City’s Storm Water Master Plan and Policies (Plan Plus Project 21
City Corp Yard)

The evaluation of this planning project is presented in Table 5–1 and discussed below:
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects included in this plan will:
— Develop computer models of the City’s drainage systems that are capable of
modeling water quality.
— Develop water quality best management practices and water quality monitoring to
improve water reuse opportunities.
— Update the City’s development standards to identify water quality improvements
and facilities that are needed and establish appropriate sizing criteria.
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— Identify areas where LID and green streets can be implemented.
— Evaluate nonstructural techniques to improve water quality through public
education and provide water quality public education workshops, such as
river-friendly landscaping.
— Identify opportunities to collaborate with existing watershed protection groups to
evaluate improving water quality.
— Evaluate water quality impacts from illegal camping (such as disposal of human
waste, sharps, and other biohazards) along waterways and identify approaches to
reduce this waste.
•

Water Supply – This project was assigned a High water supply benefit rating because
implementing the projects that will be included in this plan will:
— Identify LID opportunities, many of which will increase groundwater recharge.
— Evaluate opportunities for increasing infiltration and groundwater recharge and
develop standards for when groundwater recharge should be implemented.
— Identify and evaluate storm water capture and reuse projects, which could reduce
demands on the potable water system.

•

Flood Management – This project was assigned a High flood management benefit
rating benefit because implementing the projects included in this plan will:
— Update the City’s Storm Drainage Master Plan and develop solutions to reduce or
eliminate flooding.
— Evaluate the use of LID techniques to help reduce flood flows.

•

Environmental Benefit – This project was assigned a Medium environmental benefit
rating because implementing the projects that will be included in this plan will:
— Evaluate the health of floodplain habitats and protection of endangered species.
— Identify approaches for long-term monitoring of ecosystem health using citizen
monitoring and involvement where appropriate.

•

Community Benefit – This project was assigned a Medium community benefit rating
because implementing the projects that will be included in this plan will:
— Document the existing education and outreach programs and evaluate
improvements to these existing programs to better protect watershed health,
including in disadvantaged communities.
— Develop a program (or enhance current efforts) and budget to utilize citizen
monitoring to evaluate project effectiveness, perform MS4 permit monitoring as
appropriate, and monitor receiving waters to track cumulative effects of
implementation projects for improving water quality.

•

Initial Costs – The level of effort and cost of preparing this plan is provided in
Table 5-17. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.
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•

Permit Requirements – No permits will be required for the preparation of Project P:
Updating the City’s Storm Water Master Plan and Policies.

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment.

Table 5-17. Estimated Cost for Preparing Project P: Updating the City’s Storm Water
Master Plan and Policies
Benefit Category

Estimated Level of Effort, hours

Estimated Cost, dollars

Water Quality

500

97,000

Water Supply

300

60,000

Flood Management

330

66,000

Environmental Benefits

300

62,800

Community Benefits

200

45,000

1,630

$330,800

Total

5.4.16 Project Q: Teichert Ponds Improvement Project (Plan Plus Trash Project)

The evaluation of this planning project is presented in Table 5–1 and discussed below. As part of
the project evaluation, the Teichert Ponds watershed was evaluated for trash capture.
•

Water Quality – This project was assigned a High water quality benefit rating because
implementing the projects that will be included in this plan will:
— Evaluate various efforts to improve water quality, including a study to assess
water quality entering and leaving the ponds to identify potential issues, sources,
and solutions for water quality impairments; installing a settling basin (possibly
by modifying the existing concrete inlet channel) and/or a constructed wetlands
that help reduce sedimentation, trash, and other pollutants in the ponds; re-routing
smaller storm drains so they don’t discharge directly into Pond 1, identifying
pollutants in silt and removing silt buildup in the ponds; separating Pond 1 from
Ponds 2 and 3; and modifying Ponds 2 and 3 so that they can be periodically
drained and cleaned.
— Evaluate the effectiveness and feasibility of source reduction for trash and
pollutants, including locations in the Teichert Ponds watershed where LID could
be installed to help improve water quality and reduce runoff.
— Identify ways to reduce trash (both floating and sinking trash) entering and
leaving Teichert Ponds, such as trash racks on the pond inlets or outlet. A
trash reduction campaign will also be evaluated for reducing trash entering the
ponds, such as an increase in trash receptacles, increase in street sweeping,
installation of trash capture devices in upstream drain inlets, and ways to limit
illegal camping in the pond areas. This program will include education/outreach
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to citizens. It will include coordination with Caltrans, the upstream commercial
areas, and organizations that already perform trash cleanups (such as Butte
Environmental Council).
— A trash capture device installed at the inlet to Teichert Ponds in the concrete
channel will remove approximately 3,644 gallons of trash per year.
•

Water Supply – This project was assigned a None water supply benefit rating because
implementing these projects is not expected to change the infiltration and
groundwater recharge capabilities of Teichert Ponds.

•

Flood Management – This project was assigned a Medium flood management benefit
rating because the operations of the pond will be improved, including reconstructing
the existing outlet to provide greater hydraulic control, reducing the desirability for
beavers to build dams that block pond outflow, and reducing flooding on the access
road to facilitate maintenance.

•

Environment – This project was assigned a High environment benefit rating because
the implementation of the projects that will be in this plan will:
— Identify ways to improve the existing wildlife and riparian habitat at the Ponds.
Habitat will also be considered in the development of solutions that are needed to
improve water quality and maintenance.
— Identify invasive aquatic and terrestrial plants and various solutions for treating
invasive species; including use of herbicides where necessary, professional
removal services, and a program to coordinate City efforts with interested
community organizations to remove invasive plants and plant native species.
— Identify solutions to water quality impairments, which will improve aquatic and
riparian habitats.
— Include an ecological and biological assessment to evaluate ecosystem health.

•

Community – This project was assigned a High community benefit rating because the
implementation of the projects that will be in this plan will:
— Provide educational opportunities, including school field trips and walking paths
with educational signage.
— Evaluate how to limit illegal camping and illegal dumping in the area.
— Identify where walking paths, education, signage, and picnic areas could be
constructed and incorporated into the Chico Bike Path.
— Identify community groups to lead volunteer educational/outreach efforts.
— Green jobs training could be evaluated for implementation of construction
projects and vegetation management.
— Include ideas for collaboration with existing monitoring programs and ways to
provide public storm water education and outreach.
— The Pond and habitat health could be monitored by citizen organizations,
including water quality testing.
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•

Initial Cost – The level of effort and cost of preparing this plan is provided in
Table 5-18. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Construction and Total Capital Costs – The construction and total capital costs of
implementing a trash capture project are approximately $163,700. These costs include
both City and consultant costs. Annual O&M costs were estimated to be around
$6,000. A detailed cost estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project Q:
Teichert Ponds Improvement Project Plan. However, the permits that will likely be
required for the implementation of the improvements identified in the plan include a
CDFW LSA Agreement, a RWQCB CWA Section 401 certification, a USACE CWA
Section 404 permit, a CVFPB encroachment permit, and attaining coverage under
the California General Permit for Storm Water Discharge Associated with
Construction Activities.

•

Environmental Impacts – No environmental impacts will occur from the preparation
of this plan. Implementation of the projects that will be identified in the plan should
mostly result in improvements to the environment. However, implementation of these
projects could result in temporary construction-related impacts to Teichert Ponds and
Little Chico Creek.

Table 5-18. Estimated Cost for Preparing Project Q: Teichert Ponds Detention Basin
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Operations and Maintenance
Improvements Study

562

107,240

Tash Capture Facility

130

26,350

Habitat/Vegetation Plan

207

42,570

Community Benefits

208

48,050

1,107

$224,210

Total

5.4.17 Project R: Fair Street Detention Basin Improvement Project (Plan Plus Trash Project)

The evaluation of this planning project is presented in Table 5–1 and discussed below. As part of
the project evaluation, the Fair Street Detention Basin watershed was evaluated for trash capture.
The benefit categories are described below:
•

Water Quality – This project was assigned a Medium water quality benefit rating
because implementing the projects that will be included in this plan will:
— Identify ways to reduce trash entering and leaving the Ponds, such as trash racks
on the pond inlets or outlet.
— A trash capture device at the Fair Street Detention Basin outlet structure will
remove approximately 5,425 gallons of trash per year.
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•

Water Supply – This project was assigned a None water supply benefit rating because
implementing these projects are not expected to change the infiltration and
groundwater recharge capabilities of Fair Street Detention Basin.

•

Flood Management – This project was assigned a Medium flood management benefit
rating because the BD ditch will be evaluated to identify flooding problems, and
solutions to fix these problems will be implemented.

•

Environment – This project was assigned a Medium environment benefit rating
because the implementation of the projects that will be in this plan will:
— Identify invasive aquatic and terrestrial plants and various solutions for treating
invasive species; including use of herbicides where necessary, professional
removal services, and planting native vegetation.

•

Community – This project was assigned a Low community benefit rating because the
implementation of the projects that will be in this plan will:
— Evaluate ways to improve vector control to promote public health.
— Improve community recreation by updating the wildlife viewing area.

•

Initial Cost – The level of effort and cost of preparing this plan is provided in
Table 5-19. These costs include both City and consultant costs. A detailed cost
estimate is included in Appendix 5D.

•

Construction and Total Capital Costs – The construction and total capital costs of
implementing a trash capture project are approximately $92,200. These costs include
both City and consultant costs. Annual O&M costs were estimated to be around
$6,000. A detailed cost estimate is included in Appendix 5D.

•

Permit Requirements – No permits will be required for the preparation of Project Q:
Teichert Ponds Improvement Project Plan. However, the permits that will likely be
required for the implementation of the improvements that will be identified in the plan
include a CDFW LSA Agreement, a RWQCB CWA Section 401 certification, a USACE
CWA Section 404 permit, a CVFPB encroachment permit, and attaining coverage
under the California General Permit for Storm Water Discharge Associated with
Construction Activities.

•

Environmental Impacts – No environmental impacts will occur from the preparation of this
plan. Implementation of the projects that will be identified in the plan should mostly result
in improvements to the environment. However, implementation of these projects could
result in temporary construction-related impacts to Teichert Ponds and Little Chico Creek.

Table 5-19. Estimated Cost for Preparing Project R: Fair Street Detention Basin
Task

Estimated Level of Effort, hours

Estimated Cost, dollars

Ditch and Basin Hydraulic Study

500

100,000

Tash Capture Study

154

30,900

Landscape Plan

123

23,700

96

20,300

873

$174,900
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5.5 PROJECT RANKING/PRIORITIZATION

The projects are ranked in Table 5-20 based on their total normalized point scores (from
Table 5-1). Project 77: Revised LID and Green Infrastructure Implementation Program for Butte
County Schools has the highest total normalized point score, and consequently is ranked the
highest. This ranking is based only on the State’s SWRP benefit categories, and does not include
estimated cost or regulatory requirements that will affect project scheduling. See Chapter 6 for the
project implementation plan and schedule, which includes availability of project funding, project
dependencies, etc.
Table 5-20. Project Ranking Summary Based on Multiple Benefit Evaluation

Ranking

Total
Normalized
Points

Project Title

1

77: Revised LID and Green Infrastructure Implementation Program for Butte County
Schools

273.6

2

65: Laxson South Bioswale

234.0

3

85: Chapman Mulberry Rain Garden

210.5

4

40: Parking Lot 4 Rehabilitation #50019

203.8

5

O: Comanche Creek Management Program and Implementation Projects

60.8

6

M: Big Chico Creek 21st Century Management and Implementation Projects

57.0

7

N: Little Chico Creek 21st Century Management Plan and Implementation Projects

57.0

8

P: Updating the City's Storm Water Planning and Policies and Implementation Projects

54.5

9

33: Mud and Rock Creek Flood Protection Project

52.8

10

Q: Teichert Ponds Improvement Project

44.6

11

R: Fair Street Detention Basin Improvement Project

34.2

12

73: Bidwell Avenue/Grape Way Storm Water Protection and Restoration Project

33.3

13

16 and 68: Channel Stabilization and Hydrologic Floodplains on Streams

31.4

14

44: 5 Mile and Lindo Channel Diversion Structures Study

30.3

15

I: Trash Reduction Master Plan and Specific Implementation Projects

28.6

16

59: Routine Community Creek Clean Up Project

25.0

17

G: Storm Water Monitoring for compliance with MS4 permit

11.0

5.6 LOW IMPACT DEVELOPMENT STANDARDS

The City’s Post-Construction Standards Plan identifies design criteria and best management
practices to prevent storm water and dry weather runoff pollution and increase effective storm
water and dry weather runoff management for new and upgraded infrastructure and residential,
commercial, industrial, and public development. Because these standards already exist, no new
design criteria and best management practices were developed as part of this SWRP document.
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5.7 COLLECTIVE BENEFITS OF PROJECT IMPLEMENTATION
5.7.1 Groundwater Recharge and Water Supply

The implementation projects evaluated as part of this SWRP will primarily capture storm water
and dry weather runoff through infiltration and groundwater recharge. Once all projects are
implemented, approximately four acre-feet of storm water and dry weather runoff will infiltrate
and recharge groundwater annually (calculated by summing values in the Increased Infiltration
row in Table 5-1), and much more groundwater recharge will occur following the completion of
plans and the implementation of the projects that result from the plans. As discussed in Chapter 1,
groundwater is used for both potable and irrigation water supply. The additional four acre-feet of
groundwater recharge will supplement existing groundwater sources.
5.7.2 Pollutant Reduction and Source Control

The infiltration that results from the implementation of SWRP projects will reduce the quantity of
pollutants that reach receiving waters, which will increase receiving water quality.
Additionally, many of the plans identified include education and outreach for residents regarding
minimizing the use of pesticides and optimizing the use of California native vegetation to reduce
pollutant loads.
5.8 CONSISTENCY WITH NPDES PERMIT

The Phase II MS4 Permit is the NPDES General Permit that regulates small MS4 storm water
discharges. The Water Quality Benefit Category evaluation criteria listed in Table 5-1 include an
analysis of how each project reduces several specific pollutant loadings and thereby helps comply
with and is consistent with the General NPDES permit.
5.9 DATA MANAGEMENT

As indicated in the SWRP Guidelines, the intent of the section of Data Management is to discuss
the following:
•

Mechanisms by which data will be managed and stored

•

How data will be accessed by stakeholders and the public

•

How existing water quality and water quantity monitoring will be assessed

•

Frequency at which data will be updated

•

How data gaps will be identified
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During the process of developing the SWRP, the Consultant was responsible for managing and
storing the project data submitted by project proponents. The Consultant collected information in
the form of reports, plans, permits, and GIS data. Data collection occurred in the form of project
submittals and data requests. The information in the forms of reports, plans, permits, assessments,
etc. were managed in Excel to reference the documents and relevance to watershed area and SWRP
checklist item.
Once the SWRP is approved by the Chico City Council (see Chapter 6 for the implementation schedule),
it will be incorporated into the IRWMP. Data management responsibilities outlined in the IRMP plan are
to include the identification and use of a relevant platform for uploading data in the proper format for
coordination with State databases. Data will be accessible to stakeholders and the public through the City
of Chico SWRP website at http://www.chico.ca.us/building_development_services/sewer/StormWaterResourcePlan.asp,
which will provide summaries of SWRP projects and their benefits.
Currently, no monitoring has been identified as part of this SWRP. As progress is made on
implementing the various SRWP projects, the data available on the City’s website will be updated
and data gaps will be identified and filled.
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CHAPTER 6
Implementation Strategy and Schedule
This chapter includes the following sections:
•

Assignment of SWRP Projects to Funding Agencies and Organizations

•

Project Cost Summary

•

City of Chico Funding

•

Chico Unified School District Funding

•

California State University, Chico Funding

•

Earthshed Solutions Funding

•

Stream Team Funding

•

Implementation Plan

•

Projects Selected for Conceptual Design

•

Interdependencies Between Projects

•

Miscellaneous Items

6.1 ASSIGNMENT OF SWRP PROJECTS TO FUNDING AGENCIES AND ORGANIZATIONS

Table 6-1 identifies the sponsoring agencies and organizations that could help fund the SWRP
projects in whole or in part. The City is projected to sponsor and fund the majority of the
SWRP projects.
6.2 PROJECT COST SUMMARY

For each SWRP project, the estimated planning/engineering, construction, land/right-of-way, and
total capital costs are summarized in Table 6-2. The estimated O&M costs of each project are also
summarized in Table 6-2. For the planning projects, there is only a planning/engineering cost;
there are no construction, total capital, or O&M costs. For implementation projects;
planning/engineering, construction, total capital, and O&M costs are estimated. Although
Project 77: Revised Low Impact Development and Green Infrastructure Implementation Program
for Butte County Schools is a planning project, its evaluation included a cost estimate for the
planning project as well as construction costs for implementation projects that will be implemented
as a result of the planning project.
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Table 6-1. Project Sponsors and Funding by Agency and Organization

SWRP Project
Project 16 and 68: Channel Stabilization and Create Hydrologic Floodplains on Streams

City of Chico

Chico Unified
School District

Project Sponsoring / Funding Agency or Organization
California State
University, Chico
Stream Team

Other

Yes
Yes(a)

Project 33: Mud and Rock Creek Flood Protection Project
Project 40: Parking Lot #4 Rehabilitation, Project 50019

Yes

Project 44: 5 Mile and Lindo Channel Diversion Structures Study

Yes

Project 59: Routine Community Creek Clean Up Project (Program)

Yes

Project 65: Laxson South Bioswale

Yes
Grape Way Agricultural Farm, POC:
Brendon Smith, 916-471-0311

Project 73: Bidwell Avenue/Grape Way Stormwater Protection and Restoration Project
Project 77: Revised Low Impact Development and Green Infrastructure Implementation Program
for Butte County Schools

Yes
Earthshed Solutions, POC: Steve Breedlove,
530-210-9352, srbreedlove@gmail.com

Project 85: Chapman Mulberry Rain Garden
Project G: Storm Water Monitoring for compliance with MS4 permit

Yes

Project I: Trash Reduction Master Plan and Specific Implementation Projects

Yes

Project M: Big Chico Creek 21st Century Management Plan

Yes

Yes

st
Project N: Little Chico Creek 21 Century Management Plan
Project O: Comanche Creek Management Plan

Yes

Yes

Yes

Project P: Updating the City’s Stormwater Master Plan and Policies

Yes

Project Q: Teichert Ponds Improvement Project

Yes

Project R: Fair Street Detention Basin Improvement Project

Yes

Yes

(a) Stream Team will only sponsor implementation projects resulting from this planning project. There is no sponsor for the preparation of the plan.
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Table 6-2. Project Cost Summary (Summarized from Chapter 5)
Planning/
Engineering Costs,
dollars

SWRP Project
Project 16 and 68: Channel Stabilization and Create Hydrologic Floodplains on Streams

500,000

Construction Cost,
dollars
0

Land/Right -of-Way
Acquisition Costs,
dollars
0

Total Capital Cost,
dollars
500,000

(a)

Annual O&M Costs ,
dollars per year
0

Project 33: Mud and Rock Creek Flood Protection Project

661,100

0

0

661,100

0

Project 40: Parking Lot #4 Rehabilitation, Project 50019

121,000

544,500

0

665,500

2,800

99,000

0

0

99,000

0

0

0

0

0

9,800

33,800

152,200

0

186,000

26,000

623,700

0

0

623,700

11,200

606,300

2,425,000

0

3,031,300

30,000

2,700

12,300

0

15,000

11,200

Project 44: 5 Mile and Lindo Channel Diversion Structures Study
Project 59: Routine Community Creek Clean Up Project (Program)
Project 65: Laxson South Bioswale
Project 73: Bidwell Avenue/Grape Way Stormwater Protection and
Restoration Project
Project 77: Revised Low Impact Development and Green Infrastructure Implementation
Program for Butte County Schools
Project 85: Chapman Mulberry Rain Garden
Project G: Storm Water Monitoring for compliance with MS4 permit
Project I: Trash Reduction Master Plan and Specific Implementation Projects
st
Project M: Big Chico Creek 21 Century Management Plan
Project N: Little Chico Creek 21st Century Management Plan

0

0

0

0

39,000

95,400

0

0

95,400

0

683,000

0

0

683,000

0

516,000

0

0

516,000

0

Project O: Comanche Creek Management Plan

446,000

0

0

446,000

0

Project P: Updating the City’s Stormwater Master Plan and Policies

330,800

0

0

330,800

0

Project Q: Teichert Ponds Improvement Project

224,210

0

0

224,210

0

Project R: Fair Street Detention Basin Improvement Project

174,900

0

0

174,900

0

$5,118,000

$3,134,000

$0

$8,252,000

$130,000

Total
(a) O&M costs for Project 77 include all 25 implementation projects. The O&M costs per campus is $1,200/year.
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6.3 CITY OF CHICO FUNDING

The City’s estimated available capital funding for the next 20 years is summarized in Table 6-3.
The City only has funding available for a portion of Project I: Trash Reduction Master Plan and
Specific Implementation Projects, and for Project 40: Parking Lot #4 Rehabilitation.
The City does not have any available O&M funding and therefore will need to allocate additional
funding sources for O&M to maintain any projects that are constructed.
6.4 CHICO UNIFIED SCHOOL DISTRICT FUNDING

The Chico Unified School District (CUSD) would fund Project 77: Revised Low Impact
Development and Green Infrastructure Implementation Program for Butte County Schools.
The CUSD’s estimated available capital funding is summarized in Table 6-3. CUSD has $325,000
of capital funding available to be spread over a 3-year period. For this funding evaluation, CUSD
has assumed that a grant would be received, increasing the available funding to $650,000. This
funding is intended to cover implementation of LID at up to six campuses identified by CUSD,
roughly from 2019 through 2021. However, the project description and cost estimate for Project 77
includes LID projects at twenty-five campuses. Assuming funding is available following the
implementation of LID on six campuses, an LID master plan would be needed to prioritize and
plan the remaining implementation projects. Once the plan is developed, the remaining
implementation projects would be implemented at other campuses as funding becomes available.
Future grants will be needed to implement projects at the other campuses.
CUSD’s estimated available O&M funding for the next 20 years is $2,000 per year, summarized in
Table 6-4. This 20-year projection of future funding extends beyond CUSD’s budgeting horizon;
and consequently, the reliability of the future O&M funding beyond the year 2020 is not certain.
Costs for Project 77 could be reduced if volunteer labor is used for some construction elements
and annual monitoring.
6.5 CALIFORNIA STATE UNIVERSITY, CHICO FUNDING

California State University, Chico (CSUC) would fund Project 65: Laxson South Bioswale.
The CSUC’s estimated available capital funding is summarized in Table 6-3. CSUC has $93,000
of capital funding available to be spread over a 2-year period. For this funding evaluation, CSUC
has assumed that a grant would be received, increasing the available funding to $186,000. It was
assumed that Project 65 would be funded and implemented in 2019 and 2020, although this timing
could change, and is dependent upon securing the assumed grant funding.
CSUC’s estimated available O&M funding for the next 20 years is $2,000 per year as summarized
in Table 6-4. This 20-year projection of future funding extends beyond CSUC’s budgeting horizon
and; consequently, the reliability of the future O&M funding beyond the year 2020 is not certain.
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Table 6-3. Capital Funding Summary
Available
Capital
Funds

Agency / Organization
City of Chico

Estimated Future Capital Funding by Year, dollars
2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

$80,000

$89,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$162,500

$162,500

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

California State University, Chico

$0

$93,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Earthshed Solutions
Stream Team (also see Table 6-5)

$0
$0

$0
$0

$500
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$80,000

$344,500

$163,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Chico Unified School District

Total

Table 6-4. Annual Operations and Maintenance Funding Summary
Available
O&M
Funds

Agency / Organization

Estimated Future O&M Funding by Year, dollars per year
2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

City of Chico

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Chico Unified School District

$0

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

California State University, Chico

$0

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

Earthshed Solutions
Stream Team

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

$4,000

Total
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6.6 EARTHSHED SOLUTIONS FUNDING

Earthshed Solutions developed, submitted, and will help sponsor Project 85: Chapman Mulberry
Rain Garden. The project’s construction cost is expected to be about $2,700 for planning and
design costs, and $12,300 for construction costs. The $12,300 construction costs include volunteer
labor, renting equipment, and traffic control. Earthshed Solutions is a volunteer organization with
limited monetary funding capabilities for this project, but is able to generate significant volunteer
time and effort for implementing the project and maintaining the project in the future. Although
Earthshed Solutions’ monetary funding capabilities are limited, they may be able to generate some
monetary donations for this project. Consequently, it was assumed that Earthshed Solutions would
be able to generate a $500 contribution for the initial project implementation and would seek other
contributions (such as donated rental equipment) or agency support/grants for about $12,300. It is
assumed that Earthshed Solutions would contribute labor that will eliminate or greatly reduce the
construction costs. Additionally, Earthshed Solutions would be able to generate sufficient
volunteer labor efforts to implement and maintain the project and therefore, the estimated O&M
costs of $11,200 could be greatly reduced. When grant funding for this project is pursued,
Earthshed Solutions will re-evaluate their level of commitment to generate monetary funds and
sufficient volunteer labor efforts to implement and maintain the project. For this implementation
plan, it has been assumed that Project 85 will be funded and implemented in 2021 and 2022.
6.7 STREAM TEAM FUNDING

Stream Team has a long history of implementing projects and programs that benefit Big Chico
Creek, Little Chico Creek, Mud/Rock Creeks, and Comanche Creek watersheds. Stream Team has
secured numerous grants and generated thousands of volunteer hours of in-kind services for the
benefit of these watersheds. The Stream Team identified several projects they would help sponsor
(Table 6-1); however, they can only sponsor implementation projects that result from the planning
SWRP projects and cannot sponsor planning projects. Stream Team’s anticipated contribution to
the funding of future implementation projects is summarized in Table 6-5 and discussed below:
•

Capital Funding – The Stream Team can likely raise capital funding for
implementation of specific projects that are supported by their membership. It is
difficult to determine the funding level because it will come through donations, but is
expected to be in the range of $10,000 to $30,000 per year depending on the projects
being funded. Stream Team’s focus is on funding implementation projects rather than
planning projects and studies. Consequently, in Table 6-3 and Table 6-4, it was
assumed that Stream Team would not have funds for planning projects nor O&M, and
instead their sponsorship focus will be on funding some implementation projects that
result from the planning projects and studies. As such, no capital funding has been
included in Table 6-3 and no annual O&M funding has been included in Table 6-4 for
Stream Team.

•

Grant Funding – Stream Team has successfully secured numerous grants in the past
and expects that, in cooperation with public agencies, they could secure up to
$400,000 of grants per year for implementation projects.
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Table 6-5. Stream Team Funding Contributions by Watershed for Future Implementation Projects
Annual In-Kind Citizen
Annual Grant Funding
Monitoring Service
Capital Funds, dollars of Capital Costs, dollars
Hours, hours

Watershed

Annual In-Kind
Education and
Outreach Service
Hours, hours

Annual In-Kind
Restoration and Public
Participation Service
Hours, hours

Annual In-Kind Grant
Writing and
Management Service
Hours, hours

Annual Value of In-Kind Total Annual Potential
Services, dollars
Contribution, dollars

Big Chico Creek

10,000

100,000

8,000

2,880

2,880

100

381,000

491,000

Little Chico Creek

10,000

100,000

2,880

2,880

2,880

100

242,000

352,000

Mud and Rock Creek

10,000

100,000

2,880

2,880

2,880

100

242,000

352,000

Comanche Creek

10,000

100,000

2,880

2,880

2,880

100

242,000

352,000

$40,000

$400,000

16,640

11,520

11,520

400

$1,107,000

$1,547,000

Total
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•

Stream Team’s strength is generating, organizing, and managing volunteer and public
participation efforts. Stream Team estimated that they could generate about
40,000 hours of volunteer efforts per year.

•

Stream Team has about $25,000 of creek and storm water sampling and monitoring
equipment that is available for citizen monitoring efforts.

•

In total, Stream Team anticipates they can generate a total of about $1.5 million per
year of combined capital funding, grant funding, and in-kind services for
implementation projects that are supported by their membership.

Based on the discussion above, a summary of the potential for project funding from Stream Team
is summarized in Table 6-5.
6.8 IMPLEMENTATION PLAN

In Table 6-6, the estimated schedule for implementation of the SWRP projects is presented. The
implementation schedule discussed below is not binding, but offers an efficient way to implement
the projects per their descriptions. If funding for a project becomes available prior to its scheduled
timeline, the schedule should be updated. Table 6-7 presents the resulting schedule of capital and
O&M expenditures. The SWRP projects were scheduled for the years 2018 through 2038, based
on the following criteria (listed from the most important to the least important):
•

The interdependencies of projects discussed below (for example, Project 44: Lindo
Channel Diversion Study should be completed prior to Project M: Big Chico Creek
21st Century Management Plan).

•

The prioritization of the SWRP projects from Chapter 5.

•

The availability of capital funds from each funding agency and organization.

•

The availability of annual O&M funds from each agency and organization.

•

The importance of the project to the funding agency and organization.

With this approach, most of the projects have been scheduled for implementation over the next
20 years. Based on estimated available funding for Project 77: Revised Low Impact Development
and Green Infrastructure Implementation Program for Butte County Schools, projects at six
campuses were scheduled for implementation roughly from years 2019 to 2021, as discussed in
Section 6.4. Due to limited information available, it was assumed that the school’s LID master
plan would be completed in 2022, and thereafter, one project per year would be constructed of the
remaining nineteen implementation projects. The remaining projects may be grouped as
appropriate to be competitive for grant funding. If grant funding for projects becomes available,
then it may be possible to implement projects sooner than shown in this schedule.
Project 33: Mud and Rock Creek Flood Protection Project was submitted by the Stream Team.
Stream Team intends to sponsor implementation projects that result from the planning work
included in Project 33, but Stream Team does not intend to sponsor planning projects.
Consequently, there is no sponsor for Project 33, and Project 33 has not been included in the
implementation plan.
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Individual projects that were grouped into larger planning project may seek funding at any time
and do not have to wait until the plan is complete.
Table 6-6. Project Implementation/Schedule
Project
Schedule, Year

SWRP Project
I:

Trash Reduction Master Plan and Specific Implementation Projects

2018

G: Storm Water Monitoring for Compliance with MS4 Permit

2018-2038

59: Routine Community Creek Clean Up Project (Program)

2018-2038

65: Laxson South Bioswale

2019-2020

40: Parking Lot #4 Rehabilitation, Project 50019

2019-2020

77: Revised Low Impact Development and Green Infrastructure Implementation Program
for Butte County Schools

2019-2038

44: 5 Mile and Lindo Channel Diversion Structures Study
85: Chapman Mulberry Rain Garden

2027
2021-2022

Q: Teichert Ponds Improvement Project

2021

R: Fair Street Detention Basin Improvement Project

2023

N: Little Chico Creek 21st Century Management Plan

2024-2026

O: Comanche Creek Management Plan

2024-2026

73: Bidwell Avenue/Grape Way Storm Water Protection and Restoration Project
M: Big Chico Creek

21st

Century Management Plan

2027
2028-2031

16 and 68: Channel Stabilization and Create Hydrologic Floodplains on Streams
P: Updating the City’s Storm Water Master Plan and Policies

2032
2035
Not Scheduled Due
to No Sponsor

33: Mud and Rock Creek Flood Protection Project

6.8.1 State and Federal Grants and Loans

As noted in Table 6-7, implementing multiple projects will require significant funds over many
years. If agencies are not able to allocate budget for the full cost of each project, they could apply
for state or federal grants or loans. Some grants or loans that have the potential to provide funding
for storm water and flood control projects are listed below:
•

Storm Water Grant Program, Proposition 1 Implementation Grants, Round 2

•

IRWM Implementation Grant Program

•

California’s Section 319 Nonpoint Source Grant Program

•

US EPA Urban Waters Small Grants

•

Housing and Urban Development Community Development Block Grant Program

•

Hazard Mitigation and Pre-Disaster Grant Programs

•

Clean Water State Revolving Fund Loans
6-9

August 2018
n\c\755\10-17-01\wp\12.2\Ch6\041218_6Ch6

City of Chico
Storm Water Resource Plan

Table 6-7. SWRP Project Funding and Implementation Plan/Schedule
SWRP Project

Planning Costs

Construction
Costs

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

City of Chico
Capital Costs
Project 16 and 68: Channel Stabilization and Create
Hydrologic Floodplains on Streams

$500,000

$0

Project 40: Parking Lot #4 Rehabilitation, Project 50019

$121,000

$544,500

$99,000

$0

Project 59: Routine Community Creek Clean Up Project
(Program)

$0

$0

Project G: Storm Water Monitoring for compliance with
MS4 permit

$0

$0

$95,400

$0

st
Project M: Big Chico Creek 21 Century Management
Plan

$683,000

$0

Project N: Little Chico Creek 21st Century Management
Plan

$516,000

$0

$516,000

Project O: Comanche Creek Management Plan

$446,000

$0

$446,000

Project P: Updating the City’s Stormwater Master Plan
and Policies

$330,800

$0

Project Q: Teichert Ponds Improvement Project

$224,210

$0

Project R: Fair Street Detention Basin Improvement
Project

$174,900

$0

Project 44: 5 Mile and Lindo Channel Diversion
Structures Study

Project I: Trash Reduction Master Plan and Specific
Implementation Projects

$500,000
$121,000

$544,500
$99,000

$95,400
$683,000

$330,800
$224,210
$174,900

Total Capital Costs

$3,190,310

$544,500

$95,400

$121,000

$544,500

$224,210

$0

$174,900

$962,000

$0

$0

$99,000

$683,000

$0

$0

$0

$500,000

$0

$0

$330,800

$0

$0

$0

Available Capital Funds

--

--

$80,000

$89,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Grants and Loans Needed

--

--

$15,400

$32,000

$544,500

$224,210

$0

$174,900

$962,000

$0

$0

$99,000

$683,000

$0

$0

$0

$500,000

$0

$0

$330,800

$0

$0

$0

Project 16 and 68: Channel Stabilization and Create
Hydrologic Floodplains on Streams

--

$0

Project 40: Parking Lot #4 Rehabilitation, Project 50019

--

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

$2,800

Project 44: 5 Mile and Lindo Channel Diversion
Structures Study

--

$0

Project 59: Routine Community Creek Clean Up Project
(Program)

--

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

$9,800

Project G: Storm Water Monitoring for compliance with
MS4 permit

--

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

$39,000

Project I: Trash Reduction Master Plan and Specific
Implementation Projects

--

$0

Project M: Big Chico Creek 21 Century Management
Plan

--

$0

Project N: Little Chico Creek 21st Century Management
Plan

--

$0

Project O: Comanche Creek Management Plan

--

$0

Project P: Updating the City’s Stormwater Master Plan
and Policies

--

$0

Project Q: Teichert Ponds Improvement Project

--

$0

Project R: Fair Street Detention Basin Improvement
Project

--

$0

O&M Costs

st

$48,800

$48,800

$48,800

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

$51,600

Available O&M Funds

Total O&M Costs

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

$42,800

Additional Funding Sources for O&M Needed

$6,000

$6,000

$6,000

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

$8,800

n\c\755\10-17-01\wp\11|Ch6\041218_T2
Last Revised: 06-15-18

$51,600

Page 1 of 2

City of Chico
SWRP Implementation Plan

Table 6-7. SWRP Project Funding and Implementation Plan/Schedule
SWRP Project

Planning Costs

Construction
Costs

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

$194,000

$194,000

$194,000

$606,300

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$325,000

$131,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$63,000

$194,000

$606,300

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$97,000

$30,000

$60,000

$90,000

$120,000

$150,000

$180,000

$210,000

$240,000

$270,000

$300,000

$330,000

$360,000

$390,000

$420,000

$450,000

$480,000

$510,000

$540,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$0

$0

$0

$28,000

$58,000

$88,000

$118,000

$148,000

$178,000

$208,000

$238,000

$268,000

$298,000

$328,000

$358,000

$388,000

$418,000

$448,000

$478,000

$508,000

$538,000

$152,200

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$26,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$2,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$24,000

$2,700

$12,300

$2,700

$11,800
$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

$11,200

Chico Unified School District
Project 77: Revised Low Impact Development and
Green Infrastructure Implementation Program for Butte
County Schools

$606,300

$2,425,000

Available Capital Funds

--

--

Grants and Loans Needed

--

--

O&M Costs

--

$30,000

Available O&M Funds

--

$2,000

Additional Funding Sources for O&M Needed

$325,000

California State University, Chico
Project 65: Laxson South Bioswale

$33,800

$152,200

$33,800

Available Capital Funds

--

--

$93,000

$0

Grants and Loans Needed

--

--

$0

$93,000

O&M Costs

--

$26,000
$2,000

$2,000

Available O&M Funds

$2,000

Additional Funding Sources for O&M Needed
Earthshed Solutions
Project 85: Chapman Mulberry Rain Garden

$2,700

$12,300

Available Capital Funds

--

--

Contributions, Grants, and Loans Needed

--

--

O&M Costs(a)

--

$11,200

Available O&M Funds

--

--

$500

Additional Funding Sources for O&M Needed
Grape Way Agricultural Farm
Project 73: Bidwell Avenue/Grape Way Stormwater
Protection and
Restoration Project

$623,700

$0

Available Capital Funds

--

--

Grants and Loans Needed

--

--

O&M Costs

--

$0

Available O&M Funds

--

--

$623,700
$0
$623,700

(a) The O&M costs for Project 85 are zero if Earthshed Solutions is responsible for the O&M due to volunteer efforts. If the City were to acquire responsibly for maintaining this park, the fees would be approximately $11,200 annually.
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6.9 PROJECTS SELECTED FOR CONCEPTUAL DESIGN

As part of the implementation strategy, the TAC selected the following three projects for a thirty
percent design to help secure grant funding and to facilitate future design and construction of these
projects. The TAC selected the three implementation projects that had the highest benefit
evaluation score (Table 5-19).
•

77: Revised LID and Green Infrastructure Implementation Program for Butte
County Schools

•

65: Laxson South Bioswale

•

85: Chapman Mulberry Rain Garden

6.10 INTERDEPENDENCIES BETWEEN PROJECTS

The independence and interdependence between projects is summarized below. Following project
interdependencies is not essential but increases cost effectiveness and efficiency. Development of
the project schedule assumed project interdependencies were followed.
6.10.1 Independent Projects

The following projects are independent of the other projects:
•

Project 33: Mud and Rock Creek Flood Protection Project

•

Project 40: Parking Lot #4 Rehabilitation, Project 50019

•

Project 65: Laxson South Bioswale

•

Project 59: Routine Community Creek Clean Up Project (Program)

•

Project 77: Revised Low Impact Development and Green Infrastructure
Implementation Program for Butte County Schools

•

Project 85: Chapman Mulberry Rain Garden

•

Project G: Storm Water Monitoring for compliance with MS4 permit

•

Project I: Trash Reduction Master Plan and Specific Implementation Projects

•

Project Q: Teichert Ponds Improvement Project

•

Project R: Fair Street Detention Basin Improvement Project

6.10.2 Dependent Projects

The interdependencies of the following projects are summarized below by watershed. The projects
are listed in the sequence in which they should be implemented. However, it may be possible to
change the sequence if needed, or implement elements from these projects independently of the
other projects.
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6.10.2.1 Big Chico Creek, Lindo Channel, Mud Creek, and Rock Creek Watersheds

•

Project 44: 5 Mile and Lindo Channel Diversion Structures Study – This project
should be completed first because it will result in the preparation of hydrologic and
hydraulic models of the Big Chico Creek – 5 Mile Slough – Lindo Channel –
Mud Creek – Rock Creek system (BCC System) for existing conditions. This project
will also identify changes to the flow control slide gate settings to optimize flows in
each channel to maximize flood protection for the full BCC System. The models will
provide flows, water velocities, and water surface elevations for existing conditions
and for the optimized conditions. The flows, water velocities, and water surface
elevations will be used to inform the preparation of the projects listed below.

•

Project M: Big Chico Creek 21st Century Management Plan – This project would
build on Project 44 by including future land use conditions in the hydrologic and
hydraulic modeling, identifying improvements needed to achieve 200-year flood
protection (such as detention basins and expanding the floodplain), identifying habitat
and recreation enhancements, identifying and correcting erosion problems, etc. The
results of this project (e.g. flow rates, water velocities, water surface elevations,
detention basin sizing, floodplain configurations, channel and floodplain vegetation
density, etc.) will provide the data necessary to plan and design following projects.

•

Project 33: Mud Creek and Rock Creek Flood Protection Project – The flood
control aspect of this project should be performed concurrently with Project M to
account for the connection between Big Chico Creek and Mud Creek due to the
Sycamore Creek Diversion Channel. Other elements of this project that involve LID
and environmental and community improvements are independent of Project M and
can be implemented when feasible.

•

Projects 16 and 68: Channel Stabilization and Create Hydrologic Floodplains on
Streams – These combined projects include identifying stream bank erosion
problems, designing improvements to correct the problem, and implementing the
solutions. These projects also include identifying areas where floodplains can be
created to improve conveyance, habitat, and infiltration. The data from Project M will
be used for the design of these improvements.

•

Project 73: Bidwell Avenue/Grape Way Storm Water Protection and
Restoration Project – This project includes repair and stabilization of creek bank
erosion along Big Chico Creek below Nord Avenue and near Grape Way. Also
included are setback levees and bioswales to increase groundwater recharge on the
agricultural lands near Grape Way and where houses are at risk of falling into the
creek along Bidwell Avenue, improving and restoring floodplain functions,
retrofitting storm drain pipe systems, etc. The data from Project M will be used for
the planning and design of these improvements.
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6.10.2.2 Little Chico Creek and Comanche Creek Watersheds

•

Project N: Little Chico Creek 21st Century Management Plan – This project should
be completed concurrently with Project O because it will result in the preparation of
hydrologic and hydraulic models of the Little Chico Creek – Comanche Creek system
(LCC System) for existing and buildout land use conditions. The models will provide
flows, water velocities, and water surface elevations for existing conditions and for
buildout conditions. This project will also identify improvements needed to achieve
200-year flood protection, identify habitat enhancements and recreation enhancements,
planning improvements for expanding the floodplain, detention basins, identifying and
correcting erosion problems, etc.

•

Project O: Comanche Creek Management Plan – This project should be
completed concurrently with Project N because these two creeks merge in the lower
part of this watershed.

6.10.2.3 City-wide Master Plan and Policies (City-Maintained Storm Drain Facilities)

•

Project P: Updating the City’s Storm Water Master Plan and Policies – The
elements of this project that are focused on creeks overlap with Projects 33, 44, M, N,
and O. The creek-focused elements of this project should be completed under
Projects 33, 44, M, N, and O. The elements of this project that focus on evaluating the
City’s storm drain pipe systems should be done after projects 33, 44, M, N, and O are
completed so that the creek water surface elevations are known for the storm drain
pipe evaluation. Other elements of this project could be done independently of other
projects (like updating the City’s design standards, identifying green street
opportunities, identifying LID opportunities, etc.).

6.11 MISCELLANEOUS ITEMS

Additional items required for the implementation plan are discussed below.
6.11.1 Required Decision Support Tools

The following decision support tools are recommended to address the primary obstacles of the
implementation of the SWRP:
•

Budgeting Decision Support Tool – Annually, the required funding should be
compared with the authorized funding to help ensure adequate funding is available.
Decisions from this tool could include increasing the prioritization of the SWRP
projects in comparison to other agency and organization goals and to seek grant
funding for projects.

•

Staffing Decision Support Tool – The required staffing should be compared with the
level of effort needed to start and complete the SWRP projects. Decisions from this
tool could include seeking additional staff positions and use of consultants for
implementation of the SWRP projects.
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•

GIS Decision Support Tool – An additional decision support tool that will aid
implementation of the SWRP is the mapping of planned and future SWRP projects
and the City’s GIS database, which includes hydrologic soil groups, land slopes,
locations of storm drains, land uses, and other utility information. Mapping
information can be used to evaluate how projects are geographically located across
the PAW and to identify potential new project locations.

6.11.2 Monitoring and Implementation Performance Measures

The status of SWRP projects and various project elements should be monitored and documented
annually. The results of the annual status updates should be published on the City’s SWRP website.
The following implementation performance measures should be used to evaluate the success of
the SWRP project implementation:
•

Annually compare the SWRP Projects and project elements completed with the
estimated project completion schedule (Table 6-7 and subsequent revisions of
the schedule).

•

Revise the SWRP project completion schedule as-needed so the document remains a
realistic and meaningful projection of when the SWRP projects should
be implemented.

6.11.3 Adaptive Management Plan

For the SWRP to be effective, an adaptive management strategy is needed to transition from
planning to implementation. The pace for implementation of projects, timing, and project funding
will be heavily influenced by outside drivers, including available funding, new regulatory
mandates, and environmental influences. As these influences change the landscape of storm water
planning, and as new and updated project designs become available while other projects receive
funding and are implemented, the SWRP will require updates to remain a relevant document for
planning the future of storm water in the watershed.
6.11.3.1 Potential Obstacles and Solutions

The adaptive management plan for the Chico SWRP is intended to help ensure that the SWRP
projects are successfully implemented. The likely obstacles to the implementation of the SWRP
are listed below, followed by adaptive management strategies to help overcome the obstacles.
Obstacle 1: Inadequate Funding – This is the most likely obstacle that will prevent or delay the
implementation of the SWRP projects. This obstacle includes lack of capital funding for the
preparation of plans, design of projects, and construction of projects. This also includes lack of
annual funds for the O&M of the projects after they are constructed. The following adaptive
management strategies are intended to help address this obstacle:
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•

Adopt a storm water funding mechanism to cover capital and O&M expenses.
Agencies’ ability to implement storm water taxes, assessments and fees are governed
by Proposition 218, which limits the methods by which taxpayers are subjected to
these costs without voter approval. Examples of potential mechanisms include:
— Special Taxes – Proposition 218 defines “general taxes” and “special taxes”, of
which “special tax” is most applicable and means “any tax imposed for specific
purposes”. The mechanism by which the City might impose these taxes is with the
establishment of a Community Facilities District (CFD). Special taxes and CFD
charges do not require a detailed cost basis, but they must be submitted to the
area’s electorate via ballot and approved by a two-thirds majority vote. Because
of this relatively high approval requirement, special taxes for storm water have a
higher chance of being rejected than other funding options.
— Storm Water Fees – According to Proposition 218, a property-related fee is a “fee
or charge imposed upon a parcel as an incident of property ownership”, and must
reflect the cost of service for the affected property owners, supported by an
engineer’s report or rate study. These fees typically appear on a monthly bill, and
sometimes are collected on the property tax roll. Users with a larger impact on the
storm water system are charged a larger fee as a reflection of the cost to serve them.
For example, impact measurement can be based on a user’s impervious surface
area. Each property owner in the area must be given a 45-day notice of a public
hearing on the proposed rates. If a majority of property owners (50 percent + 1)
protest the proposed fee at the hearing, the fee may not continue to ballot. If there is
no majority protest, the city may choose to submit the fee to a ballot for either all
property owners or only the electorate within the fee area. The property owner vote
requires a simple majority (50 percent) approval from submitted ballots.
— Storm Water Property Assessment – A property assessment is a charge based on
an engineer’s report which outlines the proposed area of benefit and determines the
value of the direct cost to provide storm water service and improvements on each
parcel. The amount of benefit received by each parcel can also refer to the amount
of impact that a parcel is estimated to have on the storm water system. The benefit
can be assessed based on impervious surface area. Assessments would appear on
the property tax roll and are generally a more secure source of revenue than a
property-related fee because assessments come with the ability to place a lien on
properties who are delinquent in paying. Assessments can be charged over the
benefit area using a Benefit Assessment District. Assessments do not require an
initial public hearing before moving to a mailed ballot for all affected property
owners. Ballot votes must be weighted in proportion to the amount of the
assessment that each property owner will pay. Assessments require a simple
majority (50 percent) approval of received ballots using these weighted votes.
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— Storm Water Utility – Senate Bill Number 231 (SB 231) clarified that storm
drains are sewers for the purposes of Proposition 218. This simple clarification
allows Cities, Counties, and Districts to fund their storm water infrastructure
capital costs, operations and maintenance costs, storm water quality regulatory
costs, and the cost of services being provided. By establishing this clarification,
storm water systems can be funded like sanitary sewer systems and potable water
systems have been funded since Proposition 218 was passed in 1996. With a City
Council action, a City could establish a storm water utility that is funded by a
storm water rate. Prior to SB 231, a public vote was also needed to establish a
storm water utility and rate.
•

As part of the agencies’ and organizations’ annual budgeting process, review the
scheduled capital and O&M expenditures and ensure adequate funds are requested in
the next year’s budget.

•

Adopt amendments to the City of Chico’s General Plan that commit the City to fund
the SWRP project capital and O&M requirements.

•

Promote collaboration among agencies and organizations to collectively provide
required funding and to optimize use of volunteers for project implementation.

•

Seek grant funding for implementation of the SWRP projects.

Obstacle 2: Inadequate Staffing – This obstacle includes lack of staff to manage and implement
the SWRP Projects. The following adaptive management strategies are intended to help address
this obstacle:
•

Establish and fill a full-time staff position that is dedicated to implementing the
SWRP projects.

•

Where appropriate, utilize consultants to perform highly technical or specialized tasks
that would be difficult for agency and organization staff to perform.

Obstacle 3: Project Permit Acquisition – This obstacle addresses the difficulty of acquiring the
needed permits to implement the SWRP projects and the subsequent projects that are identified
through preparation of the SWRP planning projects. The following strategies are intended to help
address this obstacle:
•

Engage the permitting agencies early in the project planning and design processes.

•

Allow one to three years for permit acquisition in the project
implementation schedules.

•

Where appropriate, utilize consultants to provide permit acquisition support.
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6.11.3.2 SWRP Updates

The SWRP will be updated at least once every 5 years, but can be updated more frequently if
needed to remain current with the activities that have occurred within the PAW
(e.g. implementation projects and submission of new projects). The elements of the SWRP that
will require updating include the project list, screening, benefit evaluation rankings, and the
implementation schedule. The City will be responsible for preparing the updates.
6.11.3.3 New Project Submissions

New projects can be submitted to the SWRP at any time. Each time the SWRP is updated, the new
projects will be screened as described in Chapter 4. If they pass the screening criteria, the projects
will be evaluated using the method described in Chapter 5 and Table 5-1. It is crucial that that a
master Excel spreadsheet of Table 5-1 be updated with each SWRP update and integrated with all
projects so scores will update as new projects are added to Table 5-1. The new projects will be
incorporated into the benefit evaluation ranking in Chapter 5 based on their total scores. The
project will then be incorporated into the implementation schedule on a project-by-project basis
based on the priorities listed in Section 6.8.
6.11.4 Submission of SWRP to Existing Integrated Regional Watershed Management Plan

The final SWRP will be submitted to the North Sacramento Valley Integrated Regional
Watershed Management Plan for adoption in October 2018 following the adoption of the SWRP
by City Council.
6.11.5 Community Participation Strategy

Community outreach and involvement will be undertaken for the future planning and design of the
SWRP projects. Plans will summarize existing education and outreach programs and will evaluate
improvements to these existing programs to protect watershed health, including in disadvantaged
communities. Examples of existing programs include the Clean Water Science Ambassadors,
Clean Creeks in the Classroom, and the Citizen Monitoring Program. Plans will involve preparing
an education and outreach plan and budget that includes:
1. Opportunities to collaborate with existing watershed protection groups, such as Butte
Environmental Council, Stream Team, Friends of Bidwell Park, etc.,
2. Evaluates and monitors the efficacy of the projects for reducing erosion and
improving water quality, and
3. Provides public education and outreach events. Some topics for education include
residential landscaping to conserve water, dry weather runoff capture, river-friendly
landscaping, and residential pesticides and fertilizer management.
Design and implementation of projects will incorporate community participation through public
meetings that will be held during the design phase of each implementation SWRP project. Public
participation will be encouraged in the implementation and construction of projects, especially the
low impact development projects.
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Once the projects have been constructed, projects will be monitored. Where appropriate, the
monitoring could be performed by existing, citizen-led monitoring groups to evaluate the efficacy
of the project.
6.11.6 Permitting Strategy and Timeline

As stated in Section 6.8.3.1, there is the need to include several years in the timeline to acquire
permits for pertinent projects. Planning projects will not require permits. All implementation
projects will be required to obtain applicable local permits through the City or County as well as
the General Construction Permit through the State Water Resources Control Board. These permits
are referred to as Standard Permits in Table 6-8. Table 6-8 also shows anticipated permits specific
to each project.
The strategy to obtain permits for implementation projects includes the following:
•

Determine if each project area is within an agency’s jurisdiction – The creeks in the
PAW will likely require a CDFW Lake and Streambed Alteration Agreement, a
USACE CWA Section 404 permit, and a RWQCB CWA Section 401 certification.

•

Include permitting time in the project’s schedule – Even if no permit is needed, allow
at least one year to confirm that no permits are needed.
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Table 6-8. Anticipated Permits for SWRP Projects
Anticipated Permits

Strategy to Obtain Permits

77: Revised LID and Green Infrastructure
Implementation Program for Butte County
Schools

SWRP Project

Standard permits

See summary

65: Laxson South Bioswale

Standard permits

See summary

85: Chapman Mulberry Rain Garden

Standard permits

See summary

40: Parking Lot 4 Rehabilitation #50019

Standard permits

See summary

O: Comanche Creek Management Program and
Implementation Projects

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

M: Big Chico Creek 21st Century Management and
Implementation Projects

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

N: Little Chico Creek 21st Century Management
Plan and Implementation Projects

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

P: Updating the City's Storm Water Planning and
Policies and Implementation Projects

Planning: None
Implementation: RWQCB,
CDFW, SWRCB

See summary

33: Mud and Rock Creek Flood Protection Project

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

Q: Teichert Ponds Improvement Project

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

R: Fair Street Detention Basin Improvement Project

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

73: Bidwell Avenue/Grape Way Storm Water
Protection and Restoration Project

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

16 and 68: Channel Stabilization and Hydrologic
Floodplains on Streams

Planning: None
Implementation: USACE,
RWQCB, CDFW, SWRCB

See summary

44: 5 Mile and Lindo Channel Diversion Structures
Study

Planning: None
Implementation: DWR,
USACE, RWQCB, CDFW,
SWRCB

See summary

Planning: None
Implementation: DWR,
USACE, RWQCB, CDFW,
SWRCB

See summary

Standard Permits

See summary

RWQCB

See summary

I:

Trash Reduction Master Plan and Specific
Implementation Projects

59: Routine Community Creek Clean Up Project
G: Storm Water Monitoring for compliance with MS4
permit
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CHAPTER 7: STANDARD PROVISIONS
Chapter Contents:
■■California Environmental Quality Act Compliance
■■Consistency with Water Quality Control Plans, Applicable Water Quality Control
Policies, and Water Rights
■■Submission to Entities Overseeing the Integrated Regional Water Management Plans
and Other Local Plans
■■Consistency with Applicable Permits
■■Consistency with California Health and Safety Code – Pest and Mosquito Abatement
■■Modification of a River or Stream Channel
■■Monitoring

CHAPTER 7
Standard Provisions
This chapter includes details on how this SWRP and associated projects address standard
provisions identified in the State’s SWRP Guidelines.
7.1 CALIFORNIA ENVIRONMENTAL QUALITY ACT COMPLIANCE

When implemented, the planning and implementation projects proposed in this SWRP will be in
compliance with the California Environmental Quality Control Act (Public Resources Codes
§ 21000 et seq.). Many of the SWRP projects will improve the environment; however, the project
could cause temporary, construction related impacts or permanent environmental impacts.
Therefore, a CEQA review will be performed for each SWRP implementation project and the
appropriate CEQA document will be prepared (categorical exemption, negative declaration,
mitigated negative declaration, or environment impact report) to identify impacts; and if needed,
recommend mitigation measures.
7.2 CONSISTENCY WITH WATER QUALITY CONTROL PLANS, APPLICABLE WATER
QUALITY CONTROL POLICIES, AND WATER RIGHTS

The SWRP prioritizes projects that will be consistent with and contribute toward compliance with
the Basin Plan and other applicable water quality control plans and water rights. The BCC and
LCC SWRP identifies, prioritizes, and selects projects that reduce stormwater and dry weather
runoff, reduce pollutants in stormwater discharges, increase infiltration/groundwater recharge,
improve flood control, and protect water quality in receiving waters. These objectives will be
accomplished by employing an array of appropriate non-structural, structural, regional and green
infrastructure BMPs to reduce runoff volume, velocity, erosion, and sediment transport. The BMPs
will maximize the use of green infrastructure for catchment, infiltration, and treatment of runoff.
Such BMPs have benefits across multiple pollutant categories (e.g., pesticides, trash, heavy
metals). The SWRP Projects also include conducting public outreach and education to help
improve water quality.
7.3 SUBMISSION TO ENTITIES OVERSEEING THE INTEGRATED REGIONAL WATER
MANAGEMENT PLANS AND OTHER LOCAL PLANS

The final SWRP will be submitted to the NSV IRWMP for adoption in October 2018 following
the adoption of the SWRP by City Council.
The projects and objectives of this SWRP fit within the broader water management goals identified
by the NSV IRWMP, shown in Table 2-1 of the IRWMP. These goals include water supply
reliability, flood protection and planning, water quality protection and enhancement, watershed
protection and management, integrated regional water management sustainability, and public
education and information dissemination. Within each goal, the IRWMP identifies multiple
objectives. The SWRP includes projects that correlate directly with several of the goals and
objectives identified in Table 2-1 from the IRWMP, as summarized in Table 7-1.
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Table 7-1. IRWMP Goals and Objectives that Correlate with
SWRP Goals and Objectives
Goal

Objective

Flood Protection and Planning

Implement mutually beneficial flood risk reduction
and floodplain ecosystem enhancement programs
and projects on a voluntary basis

Water Quality Protection and Enhancement

Meet State and Federal standards for water quality
in surface water bodies and groundwater basins

Water Quality Protection and Enhancement

Minimize adverse water quality impacts from
non-point sources to surface and ground water

Watershed Protection and Management

Integrate recreational opportunities within water
resource programs and projects

7.4 CONSISTENCY WITH APPLICABLE PERMITS

The SWRP enhances efforts to achieve pollutant reductions for the TMDLs limits by prioritizing
those projects that have multiple benefits. For example, stormwater infiltration provides groundwater
recharge and reduces the volume of stormwater discharged to surface water, which reduces pollutant
loads discharged to surface water. Monitoring data collected under TMDL implementation
requirements will be used to evaluate constituent levels and assess attainment of waste
load allocations (WLAs) in urban discharges. Water quality improvements will be realized as
discharges of stormwater and dry weather runoff to waterbodies are reduced through multi-benefit
stormwater projects.
Multi-benefit SWRP projects will also support and assist with Phase II MS4 Permit compliance
and contribute toward attainment of TMDL WLAs. The SWRP prioritizes projects that will be
consistent with LID and green infrastructure-type solutions, such as site design and stormwater
treatment measures to achieve infiltration, evapotranspiration, harvesting/reuse, and/or
bioretention. SWRP projects that incorporate green infrastructure employ a variety of natural and
constructed features that reduce the rate and volume of stormwater runoff to the MS4 or surface
waters, filter pollutants out of runoff, facilitate the infiltration of water into the ground, replenish
local natural surface water systems, and/or allow for on-site storage of water for a beneficial use
(SWRCB 2015b).
The SWRP will also be consistent with and support compliance with Waste Discharge
Requirements if future SWRP projects direct stormwater runoff from agricultural lands to
groundwater recharge. Benefits will be realized in groundwater quantity and quality through
groundwater replenishment. Reducing the volume of runoff to surface waters will reduce pollutant
loads including pesticides, sediment, nutrients, salts, pathogens and heavy metals, which will
contribute to surface water quality improvements and attainment of TMDL WLAs.
Other national and local permit requirements have been identified in the individual Project
Evaluations (Appendix 5C), and were further discussed in Chapter 6.
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7.5 CONSISTENCY WITH CALIFORNIA HEALTH AND SAFETY CODE – PEST AND
MOSQUITO ABATEMENT

Projects proposed in this SWRP will involve installation of green infrastructure including
vegetated and grassy swales. These swales promote increased infiltration and evapotranspiration
of storm water runoff which protects and restores the natural water cycle. None of the proposed
SWRP implementation projects should result in standing water for over one to two days. Thus, the
SWRP Projects should not increase mosquitos or other vectors. Also, this may result in less water
reaching other impermeable areas where it can stagnate and become habitat for vector larvae. City
operations and maintenance staff will oversee and maintain any new infrastructure installed within
City boundaries. Existing practices for pest and mosquito abatement will be employed. The
Administrative Draft SWRP was submitted to the Butte County Mosquito and Vector Control
District for review and comment.
7.6 MODIFICATION OF A RIVER OR STREAM CHANNEL

Some of the SWRP implementation projects or future projects resulting from this SWRP may
involve modifications to existing drainage courses. According to the current United States
Environmental Protection Agency (U.S. EPA) definition, these may be considered navigable
waters of the United States (CWA, 40 CFR 230.3(s)). Section 404 of the CWA requires USACE
authorization prior to discharging dredged or fill materials into waters of the United States. A
Clean Water Act Section 404 Permit will be obtained for qualifying projects.
A USACE Section 404 Permit triggers a RWQCB Section 401 Certification. Section 401 of the
CWA requires that any application for a federal permit or license, which may result in a discharge
of pollutants into waters of the United States, must obtain a state water quality certification that
the activity complies with all applicable water quality standards, limitations, and restrictions.
A CDFW LSA notification may also be required for projects that modify stream channels.
7.7 MONITORING
7.7.1 Monitoring of SWRP Implementation

To assess the effectiveness of SWRP implementation on a watershed basis, projects and various
project elements will be monitored and documented annually. The results of annual status updates
will be published on the City’s SWRP website. The following implementation performance
measures should be used to evaluate the success of the SWRP project implementation:
•

SWRP Project Completion: A measurement of actual projects implemented compared
to the estimated project completion schedule. Using the SWRP project completion
schedule (Table 6-7), the number of projects or project elements completed will be
compared (at least once every five years, or any time the SWRP is updated) with the
number of projects planned for completion.
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•

Water Quality: One of the main components in this plan is the involvement of
existing watershed protection organizations and citizen-led water monitoring groups
that will help monitor the effectiveness of the projects using sediment, dissolved
oxygen, temperature, bacteria, and other water quality parameters. In addition, the
amount of trash removed by trash capture devices will be monitored and documented.

Implementation projects which secure grant funding may be subject to additional monitoring
requirements. These monitoring efforts will be integrated with existing local, regional, and
statewide monitoring programs where applicable.
7.7.2 Monitoring Required by MS4 Permit

The City conducts urban runoff monitoring for several implementation projects as part of their
stormwater program as required by their Phase II Permit. The City is currently monitoring three
LID demonstration projects for efficacy in reducing pollutants. The City measures water quality
parameters such as sediment, dissolved oxygen, temperature, bacteria, and nutrients.
The monitoring project also includes assessments of physical habitat characteristics and aquatic
life bioassessments. The three LID demonstration projects include the City’s Municipal Parking
Lot 5, where approximately 4,800 square feet of pervious pavers were installed along with two
rain gardens, three bioswales, downspout disconnects, and three vegetated strips; Lost Park, where
400 square feet of pervious surfaces were installed along with a rain garden and approximately
600 square feet of riparian restoration; and the Crister Bioswale, where a natural swale was
improved and two vegetated trenches were installed. The monitoring program includes three
sampling points within the City, 1) upstream of all the LID demonstration projects, 2) between the
Crister Bioswale and the Lost Park and Municipal Parking Lot 5 projects, and 3) downstream of
all three projects. Additionally, the monitoring program requires the analysis of all data collected
and comparisons to pre-project data, as well as publishing the data on the City’s website.
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CHAPTER 8: CHECKLIST
Chapter Contents:
■■SWRP Checklist

CHAPTER 8
Checklist
8.1 SWRP CHECKLIST

The SWRP Guidelines (SWRCB, 2015b) have requirements that must be met through the
SWRP document. The checklist below shows each requirement and where in the SWRP that
requirement is met. The following information is provided per the SWRP Guidelines Checklist
and Self-Certification instructions:
1. All requirements have been met through the development of this SWRP document.
2. The following checklist shows the appropriate chapter/section and corresponding
page number that meets each SWRP Guideline requirement.
3. The Consultant Team, West Yost Associates (Prime Consultant) and North Star
Engineering (Subconsultant), prepared the documentation.
4. The Administrative Draft SWRP was prepared May 24, 2018. Comments were
received by June 7, 2018. A summary of comments is included in Appendix 8A.
5. The Public Draft SWRP was prepared and published June 21, 2018. Comments were
received by July 12, 2018. A summary of comments is included in Appendix 8B.
6. The Final Draft SWRP was prepared and sent to the TAC and State Grant Manager
for review in August 2018. No comments were received, as documented in
Appendix 8C.
7. This Final SWRP was prepared and sent to the TAC, State Grant Manager, and public
in August 2018.
8. The SWRP can be accessed on the City’s website,

http://www.chico.ca.us/building_development_services/sewer/StormWaterResourcePlan.asp
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Storm Water Resource Plan Checklist
and Self-Certification
The following should be completed and submitted to the State Water Resources Control Board
Division of Financial Assistance in support of a storm water resource plan /functionally equivalent
plan. The documents submitted, including this checklist, will be used to determine State Water
Board concurrence with the Storm Water Resource Plan Guidelines and statutory water code
requirements.
When combining multiple documents to form a functionally equivalent Storm Water Resource
Plan, submit a cover letter explaining the approach used to arrive at the functionally equivalent
document. The cover letter should explain how the documents work together to address the
Storm Water Resource Plan Guidelines.

STORM WATER RESOURCE PLAN GENERAL CONTACT
INFORMATION
Contact Info:
Name
Phone Number
Email
Date Submitted to State
Water Resource Control
Board:
Regional Water Quality
Control Board:
Title of attached documents
(expand list as needed):

Angela Spain
530-879-6900
Angela.spain@chicoco.gov
5/24/2018

5/24/2018
1. City of Chico Storm Water Resource Plan
2.
3.

STORM WATER RESOURCE PLAN INFORMATION
Storm Water
Resource Plan Title:

City of Chico Storm Water Resource Plan

Date Plan
Completed/Adopted:
Public Agency
Preparer:

10/31/2018

IRWM Submission:

North Sacramento Valley IRWM

Plan Description:

The City of Chico (City) Storm Water Resource Plan
(SWRP) is a comprehensive document that will identify
and evaluate storm water projects within the Big Chico
Creek and Little Chico Creek watersheds.

City of Chico
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Storm Water Resource Plan Self‐Certification Checklist
Revised: April 4, 2016

Checklist Instructions:
For each element listed below, review the applicable section in the Storm Water Resource
Plan
Guidelines and enter ALL of the following information. Be sure to provide a clear and
thorough justification if a recommended element (non shaded) is not addressed by the Storm
Water Resource Plan.
A. Mark the box if the Storm Water Resource Plan meets the provision
B. In the provided space labeled References, enter:
1. Title of document(s) that contain the information (or the number of the document
listed in the General Information table above);
2. The chapter/section, and page number(s) where the information is located
within the document(s);
3. The entity(ies) that prepared the document(s) if different from plan preparer;
4. The date the document(s) was prepared, and subsequent updates; and
5. Where each document can be accessed 1 (website address or attached).

STORM WATER RESOURCE PLAN
CHECKLIST AND SELF-CERTIFICATION
Mandatory Required Elements per California Water Code are Shaded and Text is Bold

Plan Element

Y/N

Water Code
Section

WATERSHED IDENTIFICATION
(GUIDELINES SECTION VI.A)

Y

1. Plan identifies watershed and subwatershed(s) for storm water resource
planning.

10565(c)
10562(b)(1)
10565(c)

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.2, Page 1-1
Date of Final SWRP: August 2018
The SWRP can be accessed on the City’s website

Y

2. Plan is developed on a watershed basis, using boundaries as delineated by USGS, CalWater,
USGS Hydrologic Unit designations, or an applicable integrated regional water management
group, and includes a description and boundary map of each watershed and sub-watershed
applicable to the Plan.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.2, Page 1-1, Figure 1-1, Page 1-17
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

1

All documents referenced must include a website address. If a document is not accessible to the public electronically, the
document must be attached in the form of an electronic file (e.g. pdf or Word 2013) on a compact disk or other electronic
transmittal tool.
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WATERSHED IDENTIFICATION
(GUIDELINES SECTION VI.A)

Y

3. Plan includes an explanation of why the watershed(s) and sub-watershed(s) are appropriate for
storm water management with a multiple-benefit watershed approach;

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.2, Page number 1-1
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

4. Plan describes the internal boundaries within the watershed (boundaries of municipalities; service
areas of individual water, wastewater, and land use agencies, including those not involved in the
Plan; groundwater basin boundaries, etc.; preferably provided in a geographic information system
shape file);
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.3, page 1-2; Figure 1-2, page 1-18; Figure 1-3, page 1-19; Figure 1-5, page 1-21; Table 2-1, page 2-3
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

5. Plan describes the water quality priorities within the watershed based on, at a minimum,
applicable TMDLs and consideration of water body-pollutant combinations listed on the State’s
Clean Water Act Section 303(d) list of water quality limited segments (a.k.a impaired waters list);
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.4.1.1, Page 1-3, Figure 1-4, page 1-20
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

6. Plan describes the general quality and identification of surface and ground water resources within
the watershed (preferably provided in a geographic information system shape file);
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.4, Page 1-1, Section 1.4.1, page 1-3, Section 1.5, page 1-10, Section 1-5-1, page 1-10, Section 1.5.3., page 1-11
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

7. Plan describes the local entity or entities that provide potable water supplies and the
estimated volume of potable water provided by the water suppliers;
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.6, Page 1-11
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

8. Plan includes map(s) showing location of native habitats, creeks, lakes, rivers, parks, and other
natural or open space within the sub-watershed boundaries; and
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Figure 1.8, Page 1-24
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

9. Plan identifies (quantitative, if possible) the natural watershed processes that occur within the

Y

sub-watershed and a description of how those natural watershed processes have been disrupted
within the sub-watershed (e.g., high levels of imperviousness convert the watershed processes
of infiltration and interflow to surface runoff increasing runoff volumes; development commonly
covers natural surfaces and often introduces non-native vegetation, preventing the natural supply
of sediment from reaching receiving waters).

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.7, page 1-11; Section 1.7.5, page 1-16; Figure 1-6, page 1-21; Figure 1-7, page 1-22; Figure 1-8, page 1-23; Figure 1-9, page
1-24; Figure 1-10, page 1-25
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WATER QUALITY COMPLIANCE
(GUIDELINES SECTION V)
10. Plan identifies activities that generate or contribute to the pollution of storm 10562(d)(7)
water or dry weather runoff, or that impair the effective beneficial use
of storm water or dry weather runoff.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.4.1.2, Page 1-8
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

11. Plan describes how it is consistent with and assists in, compliance with total 10562(b)(5)
maximum daily load implementation plans and applicable national
pollutant discharge elimination system permits.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.4.1.1.2, Page 1-4, Section 1.4.1.1.3, Page 1-3
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

12. Plan identifies applicable permits and describes how it meets all applicable
waste discharge permit requirements.
References:

Y

10562(b)(6)

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.4.1.1, Page 1-3
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

ORGANIZATION, COORDINATION, COLLABORATION
(GUIDELINES SECTION VI.B)
13. Local agencies and nongovernmental organizations were consulted in Plan
development.
References:

Y

10565(a)

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 1.3, Page 1-2; Section 2.3, Page 2-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

14. Community participation was provided for in Plan development.

10562(b)(4)

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.1, Page 2-1
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

15. Plan includes description of the existing integrated regional water management group(s)
implementing an integrated regional water management plan.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.6, Page 2-7
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website
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ORGANIZATION, COORDINATION, COLLABORATION
(GUIDELINES SECTION VI.B)
16. Plan includes identification of and coordination with agencies and organizations (including, but
not limited to public agencies, nonprofit organizations, and privately-owned water utilities) that
need to participate and implement their own authorities and mandates in order to address the
storm water and dry weather runoff management objectives of the Plan for the targeted
watershed.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.6, Page 2-7
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

17. Plan includes identification of nonprofit organizations working on storm water and dry weather
resource planning or management in the watershed.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.3, Page 2-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

18. Plan includes identification and discussion of public engagement efforts and
community participation in Plan development.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.1, Page 2-1, Section 2.5, page 2-5
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

19. Plan includes identification of required decisions that must be made by local, state or federal
regulatory agencies for Plan implementation and coordinated watershed-based or regional
monitoring and visualization

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.7, Page 2-8,
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

20. Plan describes planning and coordination of existing local governmental agencies, including
where necessary new or altered governance structures to support collaboration among two or
more lead local agencies responsible for plan implementation.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.3, Page 2-2, No new governance structures needed.
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

21. Plan describes the relationship of the Plan to other existing planning documents, ordinances,
and programs established by local agencies.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.6.1., Page 2-7, Section 2.6.2., Page 2-8,
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

22. (If applicable) Plan explains why individual agency participation in various isolated efforts is
appropriate.
References:

Y

Not Applicable
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QUANTITATIVE METHODS
(GUIDELINES SECTION VI.C)
23. For all analyses:
Plan includes an integrated metrics-based analysis to demonstrate that the Plan’s proposed
storm water and dry weather capture projects and programs will satisfy the Plan’s identified
water management objectives and multiple benefits.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 5.4, Page 5-2, Appendix 5C
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

24. For water quality project analysis (section VI.C.2.a)
Plan includes an analysis of how each project and program complies with or is consistent with
an applicable NPDES permit. The analysis should simulate the proposed watershed-based
outcomes using modeling, calculations, pollutant mass balances, water volume balances,
and/or other methods of analysis. Describes how each project or program will contribute to the
preservation, restoration, or enhancement of watershed processes (as described in Guidelines
section VI.C.2.a)
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Section 5.4, page 5-2, Section 5.8, page 5-46, Appendix 5C
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

25. For storm water capture and use project analysis (section VI.C.2.b):
Plan includes an analysis of how collectively the projects and programs in the watershed will
capture and use the proposed amount of storm water and dry weather runoff.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Section 5.4, page 5-2, Section 5.7.1, page 5-46
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

26. For water supply and flood management project analysis (section VI.C.2.c):
Plan includes an analysis of how each project and program will maximize and/or augment
water supply.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Section 5.4, page 5-2, Section 5.7.1, page 5-46
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

27. For environmental and community benefit analysis (section VI.C.2.d):
Plan includes a narrative of how each project and program will benefit the environment
and/or community, with some type of quantitative measurement.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Section 5-4, page 5-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

28. Data management (section VI.C.3):
Plan describes data collection and management, including: a) mechanisms by which data will
be managed and stored; b) how data will be accessed by stakeholders and the public; c) how
existing water quality and water quality monitoring will be assessed; d) frequency at which data
will be updated; and e) how data gaps will be identified.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 5-9, page 5-46,
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website
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IDENTIFICATION AND PRIORITIZATION OF PROJECTS
(GUIDELINES SECTION VI.D)
29. Plan identifies opportunities to augment local water supply through
groundwater recharge or storage for beneficial use of storm
water and dry weather runoff.
References:

Y

10562(d)(1)

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 5.7.1, page 5-46, Table 5-1, page 5-3
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

30. Plan identifies opportunities for source control for both pollution and dry 10562(d)(2)
weather runoff volume, onsite and local infiltration, and use of storm water and dry
weather runoff.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 5.7.2, page 5-46, Table 5-1, page 5-3, Section 5.4, page 5-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

31. Plan identifies projects that reestablish natural water drainage treatment and
infiltration systems, or mimic natural system functions to the
maximum extent feasible.
References:

Y

10562(d)(3)

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Section 5.4, page 5-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

32. Plan identifies opportunities to develop, restore, or enhance habitat and open 10562(d)(4)
space through storm water and dry weather runoff management,
including wetlands, riverside habitats, parkways, and parks.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Section 5.4, page 5-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

33. Plan identifies opportunities to use existing publicly owned lands and
10562(d)(5),
easements, including, but not limited to, parks, public open space, community 10562(b)(8)
gardens, farm and agricultural preserves, school sites, and
government office buildings and complexes, to capture, clean, store,
and use storm water and dry weather runoff either onsite or offsite.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 4.6.1, page 4-3, Table 4-3, page 1 of 12 (through 12 of 12)Date of Final SWRP: August 2018, The SWRP can be accessed on the
City’s website
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IDENTIFICATION AND PRIORITIZATION OF PROJECTS
(GUIDELINES SECTION VI.D)
34. For new development and redevelopments (if applicable):
Plan identifies design criteria and best management practices to
prevent storm water and dry weather runoff pollution and increase
effective storm water and dry weather runoff management for new
and upgraded infrastructure and residential, commercial, industrial,
and public development.
References:

10562(d)(6)

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.6.2, page 2-8; Section 3.2.7, page 3-5; Section 5.6, page 5-45
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

35. Plan uses appropriate quantitative methods for prioritization of projects.
(This should be accomplished by using a metrics-based and
integrated evaluation and analysis of multiple benefits to maximize
water supply, water quality, flood management, environmental, and
other community benefits within the watershed.)

10562(b)(2)

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3, Appendix 5C
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

36. Overall:
Plan prioritizes projects and programs using a metric-driven approach and a geospatial
analysis of multiple benefits to maximize water supply, water quality, flood management,
environmental, and community benefits within the watershed.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Chapters 4 and 5
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

37. Multiple benefits:
Each project in accordance with the Plan contributes to at least two or more Main Benefits and
the maximum number of Additional Benefits as listed in Table 4 of the Guidelines. (Benefits
are not counted twice if they apply to more than one category.)

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-1, page 5-3
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website
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IMPLEMENTATION STRATEGY AND SCHEDULE
(GUIDELINES SECTION VI.E)
38. Plan identifies resources for Plan implementation, including: 1) projection of additional funding
needs and sources for administration and implementation needs; and 2) schedule for arranging
and securing Plan implementation financing.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 6.8, page 6-8, Section 6.8.1, page 6-9, Table 6-7, page 6-10,
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

39. Plan projects and programs are identified to ensure the effective
implementation of the storm water resource plan pursuant to this
part and achieve multiple benefits.

10562(d)(8)

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 5-20, page 5-45, Table 6-6, page 6-9
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

40. The Plan identifies the development of appropriate decision support
tools and the data necessary to use the decision support tools.
References:

Y

10562(d)(8)

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 6.11.1, page 6-16
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

41. Plan describes implementation strategy, including:
a) Timeline for submitting Plan into existing plans, as applicable;
b) Specific actions by which Plan will be implemented;
c) All entities responsible for project implementation;
d) Description of community participation strategy;
e) Procedures to track status of each project;
f) Timelines for all active or planned projects;
g) Procedures for ongoing review, updates, and adaptive management of the Plan; and
h) A strategy and timeline for obtaining necessary federal, state, and local permits.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 6.11.4, page 6-14, Section 6.8, page 6-8, Table 6-1, page 6-2, Section 6.11.5, page 6-18, Section 6.11.2, page 6-15, Table 6-6,
page 6-9, Section 6.11.2, page 6-15, Section 6.11.6, page 6-19.
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

42. Applicable IRWM plan:
10562(b)(7)
The Plan will be submitted, upon development, to the applicable integrated
regional water management (IRWM) group for incorporation into the IRWM plan.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 6.11.4, page 6-18
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

43. Plan describes how implementation performance measures will be tracked.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 6.11.2, page 6-15
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website
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EDUCATION, OUTREACH, PUBLIC PARTICIPATION
(GUIDELINES SECTION VI.F)

Y

44. Outreach and Scoping: Community Participation is provided for in Plan
Implementation

10562(b)(4)

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.2, page 2-2; Section 2.4, page 2-3; Section 2.5, page 2-5;
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

45. Plan describes public education and public participation opportunities to engage the public
when considering major technical and policy issues related to the development and
implementation.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.4, page 2-3; Section 2.5, page 2-5; Section 5.4 (discussion on community input on values), page 5-2;
Section 6.11.5, page 6-18
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

46. Plan describes mechanisms, processes, and milestones that have been or will be used to
facilitate public participation and communication during development and implementation of
the Plan.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.4, page 2-3; Section 2.5, page 2-5; Section 6.11.5, page 6-18
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

47. Plan describes mechanisms to engage communities in project design and implementation.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.4, page 2-3; Section 2.5, page 2-5; Section 6.11.5, page 6-18
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

48. Plan identifies specific audiences including local ratepayers, developers, locally regulated
commercial and industrial stakeholders, nonprofit organizations, and the general public.
References:

Y

City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Table 2-1, page 2-3, Table 2-3, page 2-5
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website
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EDUCATION, OUTREACH, PUBLIC PARTICIPATION
(GUIDELINES SECTION VI.F)

Y

49. Plan describes strategies to engage disadvantaged and climate vulnerable communities within
the Plan boundaries and ongoing tracking of their involvement in the planning process.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.5.3, page 2-7, Section 2.8, page 2-9
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

50. Plan describes efforts to identify and address environmental injustice needs and issues within the
watershed.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.8, page 2-9
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website

Y

51. Plan includes a schedule for initial public engagement and education.

References:
City of Chico Storm Water Resource Plan, prepared by West Yost Associates
Section 2.1, page 2-1, Section 2.2, page 2-2
Date of Final SWRP: August 2018, The SWRP can be accessed on the City’s website
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DECLARATION AND SIGNATURE
I declare under penalty of perjury that all information provided is true and correct to the best of
my knowledge and belief.

Authorized Signature

Title

Date

Authorized Signature

Title

Date

Public Agency

A ‐ 12
Storm Water Resource Plan Self‐Certification Checklist
Revised: April 4, 2016

City of Chico | Final Storm Water Resource Plan | August 2018

CHAPTER 9: REFERENCES
Chapter Contents:
■■References

CHAPTER 9
References
9.1 REFERENCES
BASMAA (Bay Area Stormwater Management Agencies Association). 2014. San Francisco Stormwater Trash
Generation Rates, Final Technical Report. June 20, 2014. Obtained July 2017.
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ stormwater/
MRP/BASMAA_Trash_Generation_Rates_Final_Report.pdf
CASQA (California Stormwater Quality Association). 2003. Stormwater Best Management Practice Handbook:
New Development and Redevelopment.
City of Chico. 2009. Teichert Ponds Restoration Project. April 1, 2009.
City of Chico. 2012a. Comanche Creek Greenway Management Plan. January 31, 2012. Accessed at
http://www.chico.ca.us/document_library/documents/CC_Management_Plan_12_0131.pdf.
City of Chico. 2012b. Chico Urban Area Bicycle Plan. November 22, 2012. Accessed at
http://www.chico.ca.us/building_development_services/traffic/documents/2012BIKEPLAN.pdf
City of Chico. 2017a. 2016-2017 Phase II Small MS4 Annual Report. October 2017.
City of Chico. 2017b. Chico 2030 General Plan. March 2017.
CSU (Cal State University) Chico. 2002. Little Chico Creek Watershed Existing Conditions Report. December 2002.
CVRWQCB. 2016. Water Quality Control Plan for the Sacramento and San Joaquin River Basins. Table II-1.
July 2016.
DWR (California Department of Water Resources). 2004. California’s Groundwater Bulletin 118: Sacramento
River Hydrologic Region, Sacramento Valley Groundwater Basin, Vina and West Butte Subbasins. Last updated
February 2004.
DWR. 2017. GeoTracker Groundwater Ambient Monitoring and Assessment Program (GAMA). Obtained
June 2017. https://data.ca.gov/dataset/geotracker-gama
McKee. 2003. McKee, L., Leatherbarrow, J., Newland, S., and Davis, J. 2003. A review of urban runoff processes in
the Bay Area: Existing knowledge, conceptual models, and monitoring recommendations. A report prepared for
the RMP Sources, Pathways and Loading Workgroup. San Francisco Estuary Regional Monitoring Program for
Trace Substances. SFEI Contribution Number 66. San Francisco Estuary Institute, Oakland, Ca.
NCWA (Northern California Water Association). 2006. NSV IRWMP (North Sacramento Valley Integrated Regional
Water Management Plan). December 2006.
SWRCB. 2015a. Appendix E: Final Part 1 Trash Provisions of the Water Quality Control Plan for Inland Surface
Waters, Enclosed Bays and Estuaries of California (Final Staff Report for Trash Amendments). April 7, 2015.
SWRCB. 2015b. Storm Water Resource Plan Guidelines. December 15, 2015.
SWRCB. 2017. Draft Fact Sheet for NPDES General Permit and Waste Discharge Requirements for Storm Water
discharges from Small Municipal Separate Storm Sewer System, Order No. 2013-0001-DWQ, As amended by
Order 2017-XXXX-DWQ.
West Yost. 2017. Stakeholder Outreach, Education and Engagement Plan. May 2017
West Yost Associates, Larry Walker Associates. 2018. Yuba City Basin Storm Water Resource Plan, Administrative
Draft. April 2018.

9-1
August 2018
n\c\755\10-17-01\wp\12.2\Ch9\041218_9Ch9

City of Chico
Storm Water Resource Plan

