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1. Sewer System Management Plan Goal and 
Introduction 

D.1.(i) The goal of the Sewer System Management Plan (Plan) is to provide a 
plan and schedule to: (1) properly manage, operate, and maintain all parts of 
the Enrollee’s sanitary sewer system(s), (2) reduce and prevent spills, and (3) 
contain and mitigate spills that do occur. 

1.1 Regulatory Context 

The City of Colusa (City) is required to comply with the State Water Resources Control Board 
Order No. 2006-0003-DWQ adopted May 2, 2006, entitled Statewide General Waste Discharge 
Requirements for Sanitary Sewer Systems. Order WQ 2022-0103-DWQ-Statewide Waste 
Discharge Requirements-General Order for Sanitary Sewer Systems (General Order) was 
adopted on December 6, 2022 and will become effective on June 5, 2023, superseding the 
previous Order.  This document will meet the requirements for the updated General Order. 

The purpose of this order is to prevent Sanitary Sewer Overflows (SSOs) or sewer spills by 
establishing a statewide Monitoring and Reporting Program (MRP) and requiring each local or 
regional sewer agency to create and implement their own Sewer System Management Plan 
(SSMP) based in the mandatory requirements of the Order. All public agencies that own or 
operate a sanitary sewer system that is comprised of more than one mile of pipes or sewer 
lines which conveys wastewater to a publicly owned treatment facility must apply for coverage 
under the Sanitary Sewer Systems General Order. 

The following sections include the information below per the updated General Order: 

• General description of the local Sewer System Management Plan (Plan) and Sewer 
System Management Plan implementation and updates. 

• A schedule for the City to update the Plan, including the schedule for conducting 
internal audits. 

• A description of the City-owned assets and service area. This section also includes and 
provides reference to the City’s map of the sanitary sewer system.  

1.2 General Description of SSMP and Implementation 

The Department of Public utilizes preventative maintenance practices in their efforts to 
properly maintain and operate the sanitary sewer collection system. The Sewer Maintenance 
Program works in tandem with the Contract City Engineer to improve the condition of and 
extend the life of collection system assets. The Department of Public Works has developed this 
SSMP to achieve the collection system management goals and objectives listed below. These 
goals and objectives have been adopted into the budget.  
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• Proper maintenance, operations, and management all parts of the wastewater 
collection system.  

• Provision of adequate capacity in the collection system to convey peak flows.  
• Minimize the frequency of sanitary sewer overflows (SSOs).  
• Mitigate the impact of SSOs.  

This SSMP document will be adopted by the City Council on May 16, 2023 and will be uploaded 
to CIWQS by June 4, 2023 per the updated General Order. Once adopted by the City Council, 
this document will be posted on the City’s web site and the link will be added here: 

_____________________________________________ 

1.3 Sewer System Management Plan Update Schedule 
The Plan Introduction section must include a schedule for the Enrollee to update the 
Plan, including the schedule for conducting internal audits. The schedule must include 
milestones for incorporation of activities addressing prevention of sewer spills.  

Based on the General Order requirements, the SSMP shall be updated every 6 years from when 
it was last certified, and internal audits will be scheduled on a 3-year basis. Table 1-1 shows 
required milestones and anticipated completion dates below. 

 
Table 1-1: SSMP Milestones and Anticipated Completion Dates 

Milestone Anticipated Date of Completion 

Adoption of this SSMP 
document by City Council May 16, 2023 

Colusa’s LRO to certify 
Continuation of Existing 
Coverage in CIWQS 

June 4, 2023 

First Internal Audit May 2025 

Second Internal Audit May 2028 

Adoption of updated SSMP 
document by City Council May 2029 

1.4 Sewer System Asset Overview 

This section includes a description of the City’s wastewater collection system demographics, 
assets, and service area. This information is summarized below.  
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The City of Colusa is located in Colusa County. The existing wastewater collection system assets 
are shown in Figure 1-1. According to City records, the City’s wastewater facilities serve a 
population of approximately 6,345. About 90% of connections are residential and 10% are 
commercial or industrial. 

The City maintains an electronic map of their sewer system in AutoCAD. The map displays 
sewer features including pipe size, material, slope and depth. The City’s 2009 Sewer Master 
Plan created a GIS database of sewer attributes, which was used as a basis for the hydraulic 
model of sewer capacity. 

Section 15A-2 in the City’s Municipal Code defines the “collection system” as: 

“…portions of the public sewer consisting of all pipes, sewers and conveyance systems 
conveying wastewater to the publicly-owned treatment works excluding privately 
owned sewer lateral line connections.” 

The City owns and operates all parts of the wastewater collection system, except the private 
laterals, which are defined as the lateral between the house/building and the connection with 
the public sewer line. The City Engineer uses a spreadsheet to track hot spots and maintenance 
requirements for the sewer system. A summary of sewer system attributes, including existing 
pipe lengths and stations, is shown in Table 1-2. Lift station data can be found in Table 4-1.  

Table 1-2 
Summary of Existing Sewer System Components 

Component Amount 

Force Mains 2 Miles 

Gravity Mainlines 28.5 Miles 

Laterals 11.5 Miles 

Lift Stations 7 
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Figure 1-1: Updated City of Colusa Sewer System Map 
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2. Organization 

D.2. (ii) The Plan must identify organizational staffing responsible and integral 
for implementing the local Sewer System Management Plan through an 
organization chart or similar narrative documentation that includes: (1) The 
name of the Legally Responsible Official as required in section 5.1 (Designation 
of a Legally Responsible Official) of this General Order; (2) The position titles, 
telephone numbers, and email addresses for management, administrative, and 
maintenance positions responsible for implementing specific Sewer System 
Management Plan elements; (3) Organizational lines of authority; and (4) 
Chain of communication for reporting spills from receipt of complaint or other 
information, including the person responsible for reporting spills to the State 
and Regional Water Boards and other agencies, as applicable. (For example, 
county health officer, county environmental health agency, and State Office of 
Emergency Services.) 

2.1 Legally Responsible Official (LRO) 

The City has identified the Public Works Administrator as the LRO. A summary of titles and 
positions can be found in Table 2-1.  

2.2 Administrative and Maintenance Information and Contact Info 

The City has identified and outlined a list of those responsible for implementing specific Sewer 
System Management Plan elements. These representatives and their contact information are 
summarized in Table 2-1.  

2.3 Organizational Structure 

The following organizational chart (Figure 2-1) shows the key positions for sewer collection 
system management, operations, and maintenance as of March 2023.  
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City Council 

Public Works 
Administrator 

City Manager 

Contract 
City Engineer 

Water & Sewer 
Superintendent 

Sewer Maintenance Staff 

Water Maintenance Staff 

Street, Parks, & Solid Waste 
Superintendent 

Street Maintenance Staff 

Park Maintenance Staff 

Solid Waste Management Staff 

Figure 2-1: Organizational Chart for the Sewer System 
 

 

 

 

 

 
 

 

 

 

 

 

 

Table 2-1: Organizational Roles and Responsibilities (2023) 

Roles and 
Responsibilities Name E-mail Address Phone Number 

City Council:   

Establish policy 

Greg Ponciano 
Ryan Codorniz 
Julie Garofalo 
Denise Conrado 
Daniel Vaca 
Shelly Kittle 

gponciano@cityofcolusa.com 
rcodorniz@cityofcolusa.com 
jgarofalo@cityofcolusa.com 
dconrado@cityofcolusa.com 
dvaca@cityofcolusa.com 
cityclerk@cityofcolusa.com 

(530) 681-7442 

(530) 635-2198 
(916) 752-2167 
(530) 908-7479 
(530) 682-1342 
(530) 458-4740 

City Manager: Jesse Cain citymanager@cityofcolusa.com (530) 458-4941 

Appointed by the City Council and is the chief administrative officer of the City of Colusa.  Oversees operations and 
services and enforces the laws and policies as adopted by the City Council. 
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Table 2-1 (Cont.): Organizational Roles and Responsibilities (2023) 

Roles and 
Responsibilities Name E-mail Address Phone Number 

Public Works 
Administrator: 

Jesse Cain 

(Legally Responsible 
Official) 

citymanager@cityofcolusa.com (530) 458-3320 

Plans, directs, and reviews the activities, operations, and programs of the Public Works Department, including 
those related to the sewer system.  Oversees the sewer system and performs system analyses, special studies, and 
manages capital improvement projects to ensure public works department compliance with federal, state, and 
local environmental regulations. Coordinates and confers with operation and maintenance, consultants, and 
contractors on utility services and complex capital improvement projects. Prepares reports on sanitary sewer 
system and communicates utility services to the public, commissions, and city council. Plans, coordinates, 
supervises, and participates in the performance of professional engineering activities of a complex nature 
involving engineering planning and design, construction project management. Manages city utility maps and 
record drawings.  Legally Responsible Official (LRO) for the SSMP.  

City Engineer David Swartz swartz@ceusa.net (530) 682-9832 

Assists the LRO with planning, reviews of the activities, operations, and programs of the Public Works Department, 
including those related to the sewer system.  Assists in the delivery of capital improvements projects to ensure 
public works department compliance with federal, state, and local environmental regulations.  Coordinates and 
confers with operation and maintenance division, consultants, and contractors on utility services and complex 
capital improvements projects.  Assists with the preparation of reports on sanitary sewer system and 
communicates utility services to the public, commissions, and city council. Plans, coordinates, supervises, and 
participates in the performance of professional engineering activities of a complex nature involving engineering 
planning and design, construction project management. Manages city utility maps and record drawings. 

Wastewater & Sewer 
Superintendent Jeremy Cain wastewater@cityofcolus.com 

 
(530) 458-3320 

 

Oversees the City’s collection system operations and maintenance. Also responsible for managing the wastewater 
treatment plant operations and maintenance.  

Lead Utility Systems 
Operator 

Sr. Utility Operator 

Utility Operator 

Utility Operator 

Jessie Cain 

Frank Garofalo 

Dale Nokes 

Glen Strudevant 

citymanager@cityofcolusa.com 

N/A 

N/A 

N/A 

530-458-3320 

530-458-3320 

530-458-3320 

530-458-3320 

Manage the wastewater treatment plant operations and maintenance. 

 

2.4 Chain of Communication for Reporting SSOs  
To facilitate consistent reporting procedures for the public, the Department of Public Works 
(DPW) has implemented a one-stop call center. Emergency sewer calls, including SSOs, are 
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directly dispatched to the sewer maintenance crew during regular business hours.  In off-hours, 
there are two phone numbers listed on the City’s web site for emergencies: 1) the official 
Utilities phone number (530-458-3244) will go to the on-call staff at the WWTP and 2) the 
number listed for Public Works emergencies (530-458-7721) is routed to the City Fire 
Department and from there to the on-call WWTP staff. 
 
The DPW has a process for receiving, responding to and reporting SSOs. The on-call staff 
member is responsible for directing the crew through the entire SSO event from response, to 
mitigation, to cause removal and clean-up. The on-call staff member is also responsible for 
ensuring photographs are taken and all necessary paperwork is completed in full. After the SSO 
event, the on call staff member is responsible for communicating the details of the event to 
management, timely reporting to appropriate agencies, as well as developing a plan to increase 
or change preventative maintenance activities to prevent future spills. Refer to Table 2-2 for 
the chain of communication for reporting SSOs. 
 

• The DPW customer service phone line (530 458-4941) is staffed Monday through 
Thursday 7am to 5pm, excepting holidays, to receive all incoming calls. After normal 
business hours, all emergency calls are forwarded through the City Fire Department who 
then notify on-call staff of the emergency. 

 
• Once a report of an SSO is received (or internal staff witness an SSO), the on-call staff 

member is contacted immediately via pager and/or cell phone. If the spill is a Category 1 
SSO, the on call staff contacts both the Water & Sewer Superintendent and Public Works 
Administrator immediately.  

 
• On call staff will dispatch additional personnel and/or pump equipment contractors if 

necessary for assistance with mitigation, blockage clearing and clean-up. Colusa County 
Environmental Health Department is notified as necessary for water samples. 

 
• Water & Sewer Superintendent completes SSO reporting forms and ensures photos are 

taken of the spill.  
 

• Wastewater then contacts appropriate agencies, completes appropriate forms, submits 
online reports, and compiles all information and photos into SSO logs.  

 
• On call staff reviews information with the Water & Sewer Superintendent and Public 

Works Administrator and a plan is developed for preventative maintenance activities at 
the spill location as necessary.  

 
• Copies of SSO logs are shared with office staff for input and training. 
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Table 2-2: Chain of Communication for Reporting SSOs (a) 

Step Contact Name Title/Role Phone Number 

1a 
During Business Hours: 

WWTP Operators 
WWTP Operators 530-458-3320 

1b 

After Business Hours and 
Weekends: 

Police Dispatch – contacts 
whoever is on call at the 

WWTP 

Police Dispatch (530) 458-7777 

2 Field Crew Field Crew N/A (contacted by WWTP 
staff) 

3 Jessie Cane  Lead Utility Systems 
Operator 530-458-3320 

4 (b) Colusa County Department 
of Environmental Health 

Colusa County Department 
of Environmental Health (530) 458-0888 

5 (b) California Office of 
Emergency Services 

California Office of 
Emergency Services (800) 852-7550 

(a) All spill categories must be certified in CIWQS. 

(b) These entities are only contacted if there is a Category 1 spill (1,000 gallons or more reach a water of the State. 
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3 Legal Authority 

D.1 (iii) The Plan must include copies or an electronic link to the Enrollee’s 
current sewer system use ordinances, service agreements and/or other legally 
binding procedures to demonstrate the Enrollee possesses the necessary legal 
authority to: (1) Prevent illicit discharges into its sanitary sewer system from 
inflow and infiltration (I&I); unauthorized stormwater; chemical dumping; 
unauthorized debris; roots; fats, oils, and grease; and trash, including rags and 
other debris that may cause blockages; (2) Collaborate with storm sewer 
agencies to coordinate emergency spill responses, ensure access to storm sewer 
systems during spill events, and prevent unintentional cross connections of 
sanitary sewer infrastructure to storm sewer infrastructure; (3) Require that 
sewer system components and connections be properly designed and 
constructed; (4) Ensure access for maintenance, inspection, and/or repairs for 
portions of the service lateral owned and/or operated by the Enrollee; (5) 
Enforce any violation of its sewer ordinances, service agreements, or other 
legally binding procedures; and (6) Obtain easement accessibility agreements for 
locations requiring sewer system operations and maintenance, as applicable. 

The City’s Municipal Code provides the legal authority for the City to require and enforce 
various measures for ensuring proper and efficient operation, management, and maintenance 
of the City’s wastewater collection system. Table 3-1 shows the code section for the required 
legal authority. 

The City’s Municipal Code can be viewed here:  

(https://library.municode.com/ca/colusa/codes/code_of_ordinances?nodeId=THCOCOCA) 

 

Table 3-1: City of Colusa Municipal Code Provisions Containing Sewer Use 
Ordinances 

Legal Authority City of Colusa Ordinance(s) 

Prevent illicit discharges into its sanitary sewer system 
from inflow and infiltration (I&I); unauthorized 
stormwater; chemical dumping; unauthorized debris; 
roots; fats, oils, and grease; and trash, including rags 
and other debris that may cause blockages. 

Section 15-5, 15-6, and 15-7 

Obtain easement accessibility agreements for 
locations requiring sewer system operations and 
maintenance, as applicable. 

N/A 

https://library.municode.com/ca/colusa/codes/code_of_ordinances?nodeId=THCOCOCA
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Table 3-1 (Cont.): City of Colusa Municipal Code Provisions Containing Sewer Use 
Ordinances 

Legal Authority City of Colusa Ordinance(s) 

Ensure access for maintenance, inspection, and/or 
repairs for portions of the service lateral owned 
and/or operated by the Enrollee. 

15-11, and  
15A-52 (FSEs) (a) 

Require that sewer system components and 
connections be properly designed and constructed. 

City of Colusa Public Works Department 
Improvement Standards (November 2007 -  

included in Appendix A) 
15-10 (industrial waste) 

Enforce any violation of its sewer ordinances, service 
agreements, or other legally binding procedures. 

15-2.2, 15-3, and 15-4 
15A-60 through 15A64 (FSEs) 

Collaborate with storm sewer agencies to coordinate 
emergency spill responses, ensure access to storm 
sewer systems during spill events, and prevent 
unintentional cross connections of sanitary sewer 
infrastructure to storm sewer infrastructure. 

City of Colusa Public Works Department 
Improvement Standards (November 2007 -  

included in Appendix A) 
15A-52 (FSEs) 

(a) Food Services Establishments (FSEs) 
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4. Operation and Maintenance Program 

D.1 (iv) The Plan must include the items listed below that are appropriate and 
applicable to the Enrollee’s system.  

(a) An up-to-date map(s) of the sanitary sewer system, and procedures for 
maintaining and providing State and Regional Water Board staff access to the 
map(s). The map(s) must show gravity line segments and manholes, pumping 
facilities, pressure pipes and valves, and applicable stormwater conveyance 
facilities within the sewer system service area boundaries.  

(b) A scheduling system and a data collection system for preventive operation and 
maintenance activities conducted by staff and contractors. 

• The scheduling system must include: Inspection and maintenance 
activities;  

• Higher-frequency inspections and maintenance of known problem areas, 
including areas with tree root problems; 

• Regular visual and closed-circuit television (CCTV) inspections of manholes 
and sewer pipes. 

• The data collection system must document data from system inspection 
and maintenance activities, including system areas/components prone to 
root-intrusion potentially resulting in system backup and/or failure.  

(c) In-house and external training provided on a regular basis for sanitary sewer 
system operations and maintenance staff and contractors. The training must cover: 

• The requirements of this General Order; 

• The Enrollee’s Spill Emergency Response Plan Procedures and practice 
drills;  

• Skilled estimation of spill volume for field operators; and Electronic CIWQS 
reporting procedures for staff submitting data.  

(d) An inventory of sewer system equipment, including the identification of critical 
replacement and spare parts. 

4.1 Updated Map of Sanitary Sewer System 

A map of the existing gravity lines, manholes, pumping facilities, and force mains are shown in 
Figure 1-1. This map is maintained in AutoCAD by the City Engineer. 
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4.1.1 Existing Pipes 

The City-owned wastewater collection system serves residences and businesses within the City 
Limits. The City Limits contain over 28.5 miles of wastewater collection lines and 7 lift stations. 

The City’s collection system is composed primarily of gravity sewers ranging from 8 inches to 15 
inches in diameter.  Portions of the system, mostly in the historic downtown area, are over 100 
years old.  

4.1.2 Existing Lift Stations 

The City owns and operates 6 lift stations within the collection system.  Table 4-1 below 
provides a summary of lift station information.  The City is planning to abandon two lift stations 
(Primary and Screens) due to age and lack of capacity and replace them with the Will S. Green 
Lift Station.  Design for this project will be completed in summer 2023 and construction will 
begin in summer 2024.  The South Westcott Lift Station will also be upgraded.  Both lift stations 
will be sized to accommodate future growth as described in Technical Memorandum: City of 
Colusa Sewer Collection System and Sewer Pump Station Upgrades (NEXGEN, October 2022), 
which is included in Appendix B. 

Table 4-1: Lift Station Summary 

Lift Station Number of 
Pumps Pump Type and Vendor Horsepower 

Indian Oaks 2 Submersible, Flygt 3.2 HP 

Primary 2 Centrifugal, Fairbanks 10 HP 

Ross 2 Vacuum, Ecodyne 7.5 HP 

South Wescott 2 Submersible, Flygt 10 HP 

Screens 2 Centrifugal, Fairbanks 10 HP 

Wye 2 Submersible, Flygt 3.2 HP 

 

4.2 Preventive O&M Activities 

The City Engineer maintains a spreadsheet of inspection and maintenance activities for the 
City’s sewer system.  Known FOG problem areas (FOG hot spots) are prioritized and inspected 
and maintained at a higher frequency.  The City Engineer regularly updates the spreadsheet to 
include new data on the system about where inspection and maintenance should be focused.  
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Sewer mains with repeat non-scheduled maintenance are sent to the City Engineer for 
evaluation and integrated into the program.  The program also includes scheduling of routine 
inspection and maintenance for other areas of the sewer system.  Areas of known root 
intrusion may be treated with chemicals on an as-needed basis. 

Areas of the system are targeted for rehabilitation based on the results of CCTV inspection, 
review of spill records, and line cleaning maintenance records. Lines may also be prioritized and 
replaced in selected “targeted work zones” where City Public Works has planned pavement 
rehabilitation and improvement work scheduled.  The City performs annual preventative 
maintenance hydro-cleaning and power-rod cleaning of identified sewer mainline target areas. 

Table 4-2 below summarizes the City’s cleaning and inspection schedule objectives. 

Table 4-2: City of Colusa Sewer Cleaning and Inspection Schedule 

Maintenance Area Minimum Cleaning and 
Inspection Objectives 

FOG Manhole Hot Spots 

Weekly Inspection + 5 or 55 
gallons of degreaser added 
monthly (dependent upon 

severity) 

All other manholes Yearly Inspection 

Pump Stations Monthly Inspection and 
Annual Cleaning 

Sewer Line Cleaning (a) 
Hot Spots: Weekly Cleaning 

All Other Lines: Annually 

CCTV Inspection of Entire 
System Every 3-5 years (b) 

(a) Lines with a history of significant root intrusion, or in areas that are not readily accessible 
such as parks or easements, may be treated with chemicals to control root growth on an as 
needed basis. 

(b) The City’s objective is to CCTV all parts of the sewer system within a 3-5 year cycle. 

4.3 Training 

Training includes City-specific issues, such as operation of its key pieces of equipment, as well 
as general safety and operational issues, the SSMP and Spill Emergency Response Plan (SERP). 
The City uses both contracted and in-house training services and requires training or 
certification of conformance of training of contractors on its SERP and spill response 
procedures. 

Wastewater Operators receive annual training on the following topics: volume estimation, 
storm water pollution prevention, confined space entry, biological and chemical hazards, Vactor 
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safety, underground construction, application of overflow control materials, back injury 
prevention, overflow reporting and field documentation, and the content and procedures of 
the SSMP. In the next year, the City is looking to incorporate NASSCO P/M/LACP training (or 
equivalent) for a key individual to review CCTV data. 

Individual training records are documented and maintained by the City. 

4.4 Equipment Inventory 

The City maintains a list of critical equipment used for sewer maintenance and in the event of 
an SSO in a spreadsheet maintained by the City Engineer. 

The City’s current equipment list includes: 

• Vacon truck (vacuum and jetter) and O’Brien trailer jetter 
• Case backhoe 
• Snap cutter 
• Jackhammer 
• Fernco couplers 
• Clay pipe and plastic pipe 
• Manhole lids and manhole risers 
• Lamp hole lids 
• Conseal concrete sealer 
• Sewer plugs  
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5. Design and Performance Provisions  

D.1 (v) The Plan must include the following items as appropriate and applicable to the 
Enrollee’s system:  

(a) Updated design criteria, and construction standards and specifications, for the 
construction, installation, repair, and rehabilitation of existing and proposed system 
infrastructure components, including but not limited to pipelines, pump stations, and 
other system appurtenances. If existing design criteria and construction standards 
are deficient to address the necessary component-specific hydraulic capacity as 
specified in section 8 (System Evaluation, Capacity Assurance and Capital 
Improvements) of this Attachment, the procedures must include component-specific 
evaluation of the design criteria.  

(b) Procedures, and standards for the inspection and testing of newly constructed, 
newly installed, repaired, and rehabilitated system pipelines, pumps, and other 
equipment and appurtenances. 

5.1 Design Criteria and Construction Standards and Specifications 

In November 2007, the City Council adopted the Public Works Department – Improvement 
Standards which specify improvement standards and construction specifications for all public 
works projects in the City.  The portions of this document relevant to the SSMP are included in 
Appendix A. 

5.2 Procedures and Standards for Inspection and Testing of New 
Construction 

Inspection requirements for new construction are described in Section 2-18 of the 
Improvement Standards and are included in Appendix A. 



 

6-1 

6. Spill Emergency Response Plan 

D.1.(vi) The Plan must include an up to date Spill Emergency Response Plan to 
ensure prompt detection and response to spills to reduce spill volumes and 
collect information for prevention of future spills. The Spill Emergency 
Response Plan must include procedures to:  

(a) Notify primary responders, appropriate local officials, and appropriate 
regulatory agencies of a spill in a timely manner;  

(b) Notify other potentially affected entities (for example, health agencies, 
water suppliers, etc.) of spills that potentially affect public health or reach 
waters of the State;  

(c) Comply with the notification, monitoring and reporting requirements of this 
General Order, State law and regulations, and applicable Regional Water 
Board Orders;  

(d) Ensure that appropriate staff and contractors implement the Spill 
Emergency Response Plan and are appropriately trained;  

(e) Address emergency system operations, traffic control and other necessary 
response activities; 

(f) Contain a spill and prevent/minimize discharge to waters of the State or any 
drainage conveyance system;  

(g) Minimize and remediate public health impacts and adverse impacts on 
beneficial uses of waters of the State; 

(h) Remove sewage from the drainage conveyance system; 

(i) Clean the spill area and drainage conveyance system in a manner that does 
not inadvertently impact beneficial uses in the receiving waters; 

(j) Implement technologies, practices, equipment, and interagency 
coordination to expedite spill containment and recovery; 

(k) Implement pre-planned coordination and collaboration with storm drain 
agencies and other utility agencies/departments prior, during, and after a spill 
event; 

(l) Conduct post-spill assessments of spill response activities; 

(m) Document and report spill events as required in this General Order; and 

(n) Annually, review and assess effectiveness of the Spill Emergency Response 
Plan, and update the Plan as needed. 

The City’s spill emergency response plan (SERP) and SSO reporting requirements are included in 
Appendix C. The SERP will be reviewed annually as part of the SSMP audit.
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7. Sewer Pipe and Blockage Control Program 

D.1.(vii) The Sewer System Management Plan must include procedures for the 
evaluation of the Enrollee’s service area to determine whether a sewer pipe blockage 
control program is needed to control fats, oils, grease, rags and debris. If the Enrollee 
determines that a program is not needed, the Enrollee shall provide justification in its 
Plan for why a program is not needed. The procedures must include, at minimum: 

(a) An implementation plan and schedule for a public education and outreach 
program that promotes proper disposal of pipe-blocking substances; 

(b) A plan and schedule for the disposal of pipe-blocking substances generated within 
the sanitary sewer system service area. This may include a list of acceptable disposal 
facilities and/or additional facilities needed to adequately dispose of substances 
generated within a sanitary sewer system service area; 

(c) The legal authority to prohibit discharges to the system and identify measures to 
prevent spills and blockages; 

(d) Requirements to install grease removal devices (such as traps or interceptors), 
design standards for the removal devices, maintenance requirements, best 
management practices requirements, recordkeeping and reporting requirements; 

(e) Authority to inspect grease producing facilities, enforcement authorities, and 
whether the Enrollee has sufficient staff to inspect and enforce the fats, oils, and 
grease ordinance; 

(f) An identification of sanitary sewer system sections subject to fats, oils, and grease 
blockages and establishment of a cleaning schedule for each section; and 

(g) Implementation of source control measures for all sources of fats, oils, and grease 
reaching the sanitary sewer system for each section identified above. 

7.1 FOG Program Goals 

The main goal of the City’s FOG program is to reduce the number of FOG blockages occurring in 
the City’s sewer system by regulating FOG-producing entities, namely, food service 
establishments (FSEs). Reducing FOG blockages will reduce the risk for the occurrence of SSOs. 

7.2 FOG Outreach 

The City periodically includes mailers with FOG disposal information with the utilities bills.  The 
City’s web site is in the process of being updated to include important information about the 
FOG program and the proper disposal of FOG. 
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7.3 FOG Disposal 

FOG can be disposed of at the Maxwell Transfer Station located at 3852 Co Rd 99W in Maxwell, 
CA.  This facility is operated by Recology. 

7.4 Legal Authority 

The City has established the legal authority in the municipal code (Section 15A) to require a 
FOG waste discharge permit (WDP) for every FSE that wants to connect to the City’s sewer 
system.  Section 15A also includes the following regulations for FSEs: 

• FOG discharge limitations: FSEs may not cause an SSO, “exceed a concentration level of 
one hundred parts per million by weight of fats, oil or grease”, or cause FOG to 
accumulate and contribute to a blockage in the sewer. 

• Responsibility for FOG SSO or sewer blockage: SSOs or blockages caused by an FSE (or 
FSEs) are the responsibility of the FSE(s) and the responsible party(ies) must pay the City 
back for dealing with the results of the SSO or blockage. 

• Best Management Practices (BMPs): FSEs must follow BMPs as outlined in their WDP 
and any imposed by the City Manager.  Grease control devices must also follow BMPs. 

• Prohibitions: The Code establishes a list of prohibited actions for FSEs that would 
negatively impact the sewer system. 

• FOG Pretreatment: The Code requires FSEs to install a grease interceptor in accordance 
with the Code and maintain and inspect them periodically. 

The Municipal Code also establishes right-of-entry authority for the City to inspect grease 
interceptors and sample any wastewater discharges. The inspections must be carried out during 
normal business hours. In the event of an SSO emergency, the City has the authority to enter 
the premises to “prevent or remediate the actual or imminent SSO”. 

The City has the authority to implement fees to run the FOG program and lays out an 
enforcement plan in the event of any violations of the Code regulations. 

7.5 Inspections 

The City has the authority to inspect grease interceptors and sample any wastewater discharges 
at any time during regular business hours.  The City’s objective is for every FSE to be inspected 
by City staff once per year. 

7.6 Source Control Measures (Pretreatment) 

The City requires every FSE to have a grease interceptor installed and in working condition, 
unless they obtain a waiver from the City Manager.  Routine maintenance and inspection is 
required. The City also has the authority to inspect grease interceptors and sample any 
wastewater discharges at any time during regular business hours. 
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8. System Evaluation and Capacity Assurance Plan 
(SECAP) and Capital Improvements 

D.1.(viii) The Plan must include procedures and activities for:  

(a) Routine evaluation and assessment of system conditions;  

(b) Capacity assessment and design criteria;  

(c) Prioritization of corrective actions;  

(d) A capital improvement plan. 

8.1 System Evaluation and Condition Assessment 

In 2018 PG&E completed a system-wide CCTV inspection of most City sewers as part of a gas 
line investigation project.  The City has video records of this effort, but a ranking of sewer 
defects and condition has not yet been completed.  In the next year, the City plans to review 
these videos to complete a condition assessment of the sewer.  Coding defects in the pipes will 
be done in accordance with NASSCO’s P/M/LACP programs (or equivalent).   

Table 8-1 provides an overview NASSCO’s PACP numerical grading system defining the severity 
of pipe defects.  Any defects with a severity of 5 will be immediately referred to the City 
Engineer for follow up rehabilitation and/or replacement. 

Table 8-1: NASSCO Pipe Defect Severity Numerical Grading System 

Severity Grade Description Estimated Time Until Failure 

1 Minor defects Unlikely in the foreseeable future 

2 Minor defects that have not begun 
to deteriorate 

20 or more years 

3 Moderate defects that will 
continue to deteriorate 

10 to 20 years 

4 Severe defects 5 to 10 years 

5 Has failed or is likely to fail Now to within the next 5 years 

The City’s objective is to complete a CCTV assessment of all sewer assets within a 3-5 year 
cycle.  All data from the CCTV inspections and subsequent condition assessments will be 
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incorporated into the prioritized maintenance schedule that is kept updated by the City 
Engineer. 

8.2 Capacity Assessment and Design Criteria 

This section contains an analysis of recent (within the last 10 years) storm events that have 
occurred in the City and where the sewer system may have shown areas of hydraulic deficiency 
and/or limited capacity. 

8.2.1 Rainfall Data 

Rainfall data from a rain gauge on the Sacramento River at Moulton Weir (MLW) operated by 
the California Department of Water Resources (DWR)-North Regional Office was used for the 
capacity evaluation.  The data was downloaded from the California Data Exchange Center 
(CDEC), operated by DWR (http://cdec.water.ca.gov/).  Statistical development of the depth-
duration-frequency (DDF) curves for the MLW rainfall data was downloaded from DWR’s Flood 
Emergency Response Information Exchange (https://ferix.water.ca.gov/webapp/precipitation/). 

The February 17-22, 2017 storm was the largest storm event that occurred in the last 10 years.  
This storm is evaluated in the sections below to determine its relative magnitude and frequency 
of occurrence and appropriateness as a wet weather event for the SECAP hydraulic evaluation. 

8.2.2 Rainfall Analysis 

The largest rainfall event in the data analyzed (from January 2017 to March 2023) occurred in 
February 2017. From February 17-22, 2017, the City and surrounding Northern California 
communities experienced heavy precipitation. Despite the large influx of water, the City did not 
experience any SSOs.  

The City received 3.8 inches of rain over a 3-day period, including a one day maximum of 3.24 
inches of rain. No sanitary sewer overflows were observed or reported and the WWTP did not 
experience excessive amounts of infiltration and inflow (I&I). 

Depth-duration-frequency (DDF) curves are developed from statistical analysis of local 
precipitation records.  They serve to classify storms of different durations by return period 
(probability of the frequency of occurrence) so storms from different years, but of the same 
duration, can be compared directly.  The DDF curves for 1- and 2-day events for the MLW 
rainfall gauge are shown in Figure 8-1. 

The curves below show that the return periods of the storm event in February 2017 were 
almost 14 and 7 years (for 1- and 2-day durations, respectively).  The largest return period of 14 
years was for a 1-day duration storm event (when it rained 3.24 inches). 

http://cdec.water.ca.gov/
https://ferix.water.ca.gov/webapp/precipitation/
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Figure 8-1: DDF Curves for MLW Rain Gauge with February 2017 Storm Event 

 

8.2.3 Sewer Pipe Capacity 

Neighboring municipalities, such as South Placer Municipal Utility District (SPMUD) and Placer 
County, have been utilizing a 10-year return period storm events as a standard for hydraulic 
analyses of their sewer systems. Rather than establishing a 10-year return period design storm, 
the 1-day, 14-year storm event in February 2017 was used in the evaluation of the City’s 
hydraulic capacity.  

The City’s system did not have any SSOs during the 14-year event and has not experienced any 
capacity related SSOs since the implementation of the SSMP program.  Therefore, further 
analysis of hydraulic capacity is not necessary at this time.  This evaluation will be updated as 
more large storms occur, the system ages, and as growth occurs. 
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8.2.4 Pump Station Capacity 

The City is planning to abandon two lift stations (Primary and Screens) due to age and lack of 
capacity and replace them with the Will S. Green Lift Station.  Design for this project will be 
completed in summer 2023 and construction will begin in summer 2024.  The South Westcott 
Lift Station will also be upgraded.  Both lift stations will be sized to accommodate future growth 
as described in Technical Memorandum: City of Colusa Sewer Collection System and Sewer 
Pump Station Upgrades (NEXGEN, October 2022), which is included in Appendix B. 

The Will S. Green Lift Station is being designed with the following features, which include 
important redundancy in pumping and storage capacity: 

• Two 65-HP submersible pumps (1 duty, 1 standby) 
• Two 10-foot diameter wet wells 
• Dual force main (8” and 10”) 
• 400 kW diesel emergency generator 

8.3 Prioritization of Corrective Action 

All data collected during the CCTV review and any data observed during routine maintenance of 
the sewer system, will be incorporated into the prioritized list of maintenance, rehabilitation, 
and replacement activities that is maintained by the City Engineer. 

8.4 Capital Improvement Plan 

Appendix D includes the CIP list for City sewer projects.  This appendix will be updated as the 
CIP is updated. 
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9. Monitoring, Measurement and Program 
Modifications  

D.1. (viii) The Plan must include an Adaptive Management section that 
addresses Plan- implementation effectiveness and the steps for necessary Plan 
improvement, including:  

(a) Maintaining relevant information, including audit findings, to establish and 
prioritize appropriate Plan activities; 

(b) Monitoring the implementation and measuring the effectiveness of each 
Plan Element; 

(c) Assessing the success of the preventive operation and maintenance 
activities; 

(d) Updating Plan procedures and activities, as appropriate, based on results of 
monitoring and performance evaluations; and 

(e) Identifying and illustrating spill trends, including spill frequency, locations 
and estimated volumes. 

9.1 Maintain Relevant Information 

Relevant information for maintaining the wastewater collection system, such as hot spots and 
hydroflushing, root sawing, and CCTV scheduling, is maintained by the City Engineer using 
spreadsheets that are updated regularly.  Audits will be kept on the City’s network and hard 
copies will be stored in a binder at City Hall.  Audits will be performed on a 3-year cycle (the 
audit form is included in Appendix E). 

9.2 Monitor and Measure the Effectiveness of the Plan 

In most years, the City has no SSOs (see Figure 9-1). As a part of increasing the effectiveness of 
preventative maintenance, the City’s objective is to CCTV all portions of the sewer on a 3-5 year 
cycle and to increase the frequency of inspections of FSEs. Recent CCTV files will be reviewed 
and assessed to measure the current state of the pipelines, despite low spill rates. Plan 
procedures and O&M activities will be updated if spill percentages increase. 

9.3 SSO Trends 

The City generally does not experience SSOs (see Figure 9-1 below). In 2011, a number of spills 
occurred due to previously unknown grease issues.  In just one day, grease caused 6 spills in 
one area.  The areas that spilled in 2011 have been targeted by the City’s FOG program and 
along with regular cleaning, the result has been one spill due to grease (in 2017) since 2011. 
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Figure 9-1: Total Number of SSOs from 2008 to 2022 
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10. SSMP Program Audits 

D.1.(x) The Plan shall include internal audit procedures, appropriate to the size 
and performance of the system, for the Enrollee to comply with section 5.4 
(Sewer System Management Plan Audits) of this General Order. 

Program audits are required every three years in the updated General Order and consist of the 
evaluation in Section 9 and completion of the audit form included in Appendix E.  Table 10-1 
shows required dates for audit submissions. 

Table 10-1: Required Dates for Audit Submissions 

Milestone Anticipated Date of Completion 

First Internal Audit May 2025 

Second Internal Audit May 2028 

Adoption of updated SSMP 
document by City Council May 2029 
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11. Communications Program 

D.1.(xi) The Plan must include procedures for the Enrollee to communicate 
with:  

The public for: 

o Spills and discharges resulting in closures of public areas, or that enter 
a source of drinking water, and 

o The development, implementation, and update of its Plan, including 
opportunities for public input to Plan implementation and updates. 

Owners/operations of systems that connect into the Enrollee’s system, 
including satellite systems, for: 

o System operation, maintenance, and capital improvement-related 
activities. 

Communication program activities include the following: 

1. Communication with stakeholders through regular updates to City staff and Council 
2. Public outreach via mailers included in utilities bills. 

The City allows for public comment on the SSMP document when it is brought to the City 
Council for adoption. 

Spills and discharges resulting in closures of public areas are communicated via signage at the 
site of the closure.  For spills and discharges that enter a source of drinking water, in person or 
telephone communication will be used for those affected. 
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Special Notes 
& 

City Adopting Resolution 
 

Special Notes: 
 
The City of Colusa has used the Improvement Standards published by the County of 
Sacramento as the foundation of its own Improvement Standards and has hereby adopted 
the Technical Provisions (Sections 11 through 50) of the 2004 County of Sacramento 
Construction Specifications, with the exception of the changes noted in Section A-1 of 
the City of Colusa Construction Specifications, which shall supersede any and all 
conflicting provisions.  Any variance from the Technical Provisions as modified by 
these changes noted in said Section A-1 requires prior written approval by the City 
Engineer or the Public Works Administrator.  
The County of Sacramento Construction Specifications, Sections 11 – 50, can be 
purchased from the County of Sacramento Technical Resources Division, 827 Seventh 
Street, Room 105, Sacramento, California or obtained via a no-fee download from the 
county’s website at http://www.saccountyspecs.net/. 
 
Notable exceptions applicable to these Improvement Standards are as follows: 
 

1) Section 7 – Sanitary Sewer Design 
a. All sewer mains and laterals shall be VCP within City right-of-ways 

and easements unless otherwise approved by the City Engineer or 
Public Works Administrator 

2) Section 8 – Water System Design 
a. All water mains and 3” or larger laterals shall be DIP within City 

right-of-ways and easements unless otherwise approved by the City 
Engineer or Public Works Administrator. 

b. All laterals smaller than 3” shall be polyethylene pressure pipe.  Type 
“K” copper shall not be allowed. 

c. Copper and Brass (Copper/Zinc Alloy) fittings or other such 
components shall NOT be used in any application unless approved. 
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SECTION 7. 
 

SANITARY SEWER DESIGN 

7-1 DESIGN CRITERIA 

These Improvement Standards are minimum design criteria. The Actual design parameters must 
be established by the designer based on site-specific conditions. These Improvement Standards 
shall also apply to any privately owned and maintained system serving 4 or more residential units 
or any commercial or industrial uses. Each property owner is responsible for the installation of a 
collector sewer across their property and/or frontage that will serve all upstream uses within an 
upstream service area. All connections shall comply with the City of Colusa Municipal Code 
regarding fees and other requirements. All new sewer systems shall also comply with the City of 
Colusa Wastewater System Master Plan. 

7-2 FLOW DETERMINATION 

Flow determination shall be based upon the approved zoning, existing land uses or General Plan 
land use designations, whichever produces the greatest flow. The minimum population density 
used shall be based on the latest US Census Tract data for single family residential housing. 
Design flows shall be calculated using the following data: 

 

Land Use Unit Population 
Density 

Flow 
Generation 

Minimum 
Average 

Daily Flow 

Peaking 
Factors1

  # per unit Gallons per 
day 

Gallons per 
acre-day  

Single Family Residential Residence 3.5 90 per person - 3 
Multi-Family Residential Residence 3.0 90 per person - 3 
Commercial, Office Acre   2,5002 2-42

Central Business District Acre   3,500 3 
Light Industrial Acre2   2,0002 2-42

Heavy Industrial Acre2   3,000 – 
5,0002 2-42

Recreation and Parks Acre   200  
Elementary School Student  50 gal per 

student day 
(25,000 

gpd) 3 

Middle School Student  50 gal per 
student day 

(30,000 
gpd) 3 

High School Student  60 gal per 
student day 

(45,000 
gpd) 3 

1: Peaking Factors may be increased or decreased based on flow peaking studies for trunk mains and 
pumping stations. 
2: Subject to review and confirmation of intended uses and waste generation rates. Industrial uses may 
require private pre-treatment and/or peak reduction facilities. 
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7-3 DESIGN FLOW CRITERIA 

Design flow shall be calculated using the average flow for the upstream service area, as described 
above and used in the design flow equation. The following formula will be used along with the 
above tabular values for calculating the average flow design flows unless more current design 
criteria is available through Master Plan updates: 

Design Flow = [Average Daily Flow X Peaking Factor = (PDWF)] 

 + Infiltration/Inflow (I/I) allowance (600 gallon per acre-day minimum) 

 = Peak Wet Weather Flow (PWWF) 

7-4 PIPE CAPACITY, SLOPE, VELOCITY, SIZE, DEPTH AND MATERIAL: 

Size - The minimum size collector sewer shall be eight inches in diameter unless 
otherwise approved by the City Engineer. 

A. 

B. 

C. 

D. 

Slope and Velocity - Manning's formula shall be used to determine the relation of slope, 
design flow, velocity, diameter, and "n" value. The "n" value shall be 0.013 for all pipe 
materials. 

1. The following is a table of minimum slopes and maximum design flow capacities 
for various pipe diameters. Pipe slopes that are less than those listed in this table 
shall not be used without the approval of the City Engineer. The slopes indicated 
are based on a velocity of two feet per second with the pipe flowing half full.  
The design capacity represents the flow rate with the pipe flowing full at the 
corresponding minimum slope.  The Contract Engineer shall utilize these 
parameters to properly size the system. 

 

Inside Diameter 
(Inches) 

Minimum 
Slope 

Design Capacity 
(mgd) 

8” 0.0035 0.46 

10” 0.0025 0.71 

12” 0.0020 1.0 

15” 0.0015 1.6 

2. Mains larger than 12-inches in inside diameter may be designed to flow full 
unless direct service sewer connections are planned; in which case the 0.7 
diameter maximum depth shall govern. 

Capacity - Pipe capacity, in all cases, shall be adequate to carry the design flow from the 
entire tributary area, even though said area is not within the project boundaries. 

Depth - In the design of a system, one of the controlling conditions shall be that the 
collector system is to be at sufficient depth to provide a minimum slope for the service 
sewer of 1/4 inch per foot (or 2%), at the same time maintaining a minimum cover of 12 
inches at any buildable location within the properties to be served, and a minimum of 
four feet (4’) of cover at the right of way line, except that the depth shall be increased to 
five feet (5’) when a water main is installed behind the curb. 
 
Minimum depth of new sewer collectors or mains shall be 6 feet from finish grade to top 
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of pipe. Minimum depth for sewer services or laterals shall be 5 feet from top of curb to 
invert of pipe at the curb line. The minimum depths may be reduced if it can be shown 
that on the basis of total life cycle costs it is in the best interests of the City, subject to 
review and approval by the City Engineer. In reduced cover situations, design of the pipe 
trench section and selection of pipe materials shall be as approved by the City Engineer. 

Material - Pipe material shall be as approved by the City Engineer, and shall conform to 
the requirements of the City of Colusa Standard Construction Specifications. Pipe 
materials, which will normally be considered, are as follows: 

E. 

A. 

B. 

C. 

1. Vitrified Clay, Bell and Spigot Pipe conforming to the provisions the City of 
Colusa Standard Construction Specifications. 

2. Ductile Iron Pipe conforming to the provisions of the City of Colusa Standard 
Construction Specifications for pipelines 12 inches in diameter and less. 

3. PVC lined Reinforced Concrete Pipe (18” diameter and larger only) conforming 
to the provisions of the City of Colusa Standard Construction Specifications. 

4. Polyvinyl Chloride (PVC) C900 DR 14 conforming to ASTM D1784 or 
Polyvinyl Chloride Pipe (PVC) SDR 26 conforming to ASTM 3034 and 679. The 
Developer and/or design engineer shall request the use of this pipe material in 
writing. The requests shall be accompanied by either soil testing information or a 
letter from a Soils Engineer stating that the native soils on the project site within 
the area of the pipe zone will have a minimum soils reaction modulus (E') of 150 
psi. Pipe deflection calculations shall also be submitted. This type pipe, when 
allowed, will be permitted in residential subdivisions only. 

5. Other fiber reinforced polymer pipe materials may be required for pipes 18” 
diameter or larger. 

7-5 GROUNDWATER REQUIREMENTS 

A Geotechnical Investigation Report with groundwater handling or design recommendations shall 
be required for all plans installing public sewer facilities or private sewer systems constructed 
within seasonal or year round groundwater tables. 

7-6 SEWER LOCATIONS AND ALIGNMENT REQUIREMENTS 

General - All public sanitary sewers shall be placed within rights of way dedicated for 
public streets unless the use of easements is specifically approved by the City Engineer. 
In some streets, dual collectors may be required. 
 
There shall be a minimum horizontal clearance of ten feet between parallel water and 
sanitary sewer mains and the water main shall be higher than the sewer. On crossings, the 
water main shall be at least 12 inches above the sewer main. If a sanitary sewer force 
main must cross a water main, the requirements of Section 8-14.B shall apply. 

Location in New Subdivision - In new subdivisions, sewers shall be located six feet 
south or east of street centerlines within minor and primary streets. If a street loops 180 
degrees or more it is not necessary for the collector sewer to cross to the other side of the 
street to meet this requirement. 

Location in Existing Streets - When sanitary sewers are to be installed in an existing 
street, factors such as curbs, gutters, sidewalks, traffic conditions, traffic lane conditions, 
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pavement conditions, future street improvements plans, and existing utilities shall all be 
accommodated in the design. 

Easements - Easement necessary for the construction of sewer facilities shall be 
constructed in accordance with Section 9.5.E.1 of this Improvement Standard. 
 
Temporary working easements of adequate dimensions shall be provided to allow the 
construction within the permanent easement to be completed in a safe and reasonable 
manner. 

D. 

E. 

F. 

A. 

B. 

C. 

Water Well Clearance - No sanitary sewer interceptor, trunk main, collector, or service 
shall be placed nearer than 100 feet to any water well, public or private, unless the well 
has been abandoned in full accord with the Colusa County Environmental Health 
Department requirements, or the location otherwise approved, in writing, by the 
appropriate regulatory (State and/or County) agencies. If a clearance of less than 100 feet 
is approved, all pipes within that distance from the well shall be of material approved by 
the City Engineer. In no case shall a clearance of less than 50 feet be allowed. 

Alignment - Alignment of all sewer pipe and structures shall be designed to provide a 
minimum one foot clearance from all other utilities and/or improvements, unless 
otherwise approved by the City Engineer. 

1. Horizontal alignment shall be parallel to the street centerline wherever possible. 
Minimum radius for sanitary sewers 8 inches through 12 inches in diameter shall 
be 200 feet. A larger radius shall be used wherever practicable or where 
necessary to avoid joint deflection in excess of 80% of the pipe manufacturers' 
recommended maximum. Only factory joints will be allowed. Curve information 
shown on the plans shall include pipe radius (if not concentric with street 
centerline), sub-tended angle, length, and if needed, maximum pipe lengths. 

2. Vertical alignment shall provide a constant slope between manholes. If a change 
in grade is necessary, construction of a manhole shall be required unless the City 
Engineer approves the use of a vertical curve. In such case, elevations shall be 
shown at ten-foot intervals throughout the length of the vertical curve. Joint 
deflections in excess of 80% of the pipe manufacturers' recommended maximum 
will not be allowed. Only factory joints will be allowed. 

7-7 TRENCH LOADING CONDITIONS AND PIPE DESIGN 

Rigid Conduit Loading - On rigid conduits, Marston's formula shall be used to 
determine the load placed on the pipe by backfill. The procedure for rigid pipe is 
described in the ASCE Manual and Report of Engineering Practice 60, the Clay Pipe 
Engineering Manual, and in similar handbooks. In the absence of specific soils data, as 
determined by a Geotechnical Engineer, a soil weight of 120 p.c.f. and a kµ factor of 
0.110 shall be used. 

Safety Factor - On rigid conduits, a safety factor of 1.25 shall be used for reinforced 
concrete pipe, and 1.5 for all other rigid pipe. Only the three edge bearing strength, per 
ASTM test methods C 76 “Reinforced Concrete Culvert, Storm Drain and Sewer Pipe” 
and C655 “Reinforced Concrete D-Load Culvert, Storm Drain, and Sewer Pipe”, of the 
pipe shall be used in the computations for rigid pipe. 

Flexible Conduit Loading - On flexible conduits, Marston's formula for flexible 
conduits as shown in the ASCE Manual and Report of Engineering Practice No. 60 and in 
other similar handbooks shall be used to determine the load placed on the pipe by the 
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backfill. The maximum load allowable shall be determined by pipe deflections computed 
by the Iowa Deflection Formula (or Spangler's Formula). The soils reaction modulus (E') 
shall be estimated using a method acceptable to the City Engineer, and shall consider the 
modulus values of both the native and the bedding materials (ATV method). The bedding 
soils reaction modulus (E') used in the deflection calculation shall be 1,000 psi for Type 
II and Type IIA bedding, utilizing imported material to twelve inches above the top of the 
pipe. Deflection lag factor shall be 1.5. In the absence of specific soil data, as determined 
by a Soils Engineer, a soil weight of 120 p.c.f., a kµ factor of 0.110, and a bedding 
constant of 0.110 shall be used. Placement of flexible conduit within soils equivalent to 
Class V and types MH and CH of Class IV ASTM D2321 material will not be permitted 
unless approved by the City Engineer. 

Allowable Deflection - On flexible conduits, the maximum allowable designed 
deflection shall be 3% of the nominal inside diameter. Maximum in place deflection as 
measured no less than 30 days after installation shall be 5%.  Deflection shall be 
measured by passing a certified mandrel the length of the installed pipe after completion 
of all backfill and compaction operations, including testing. Computations shall be 
submitted showing the ability of the conduit to withstand local buckling unless the design 
conforms to these standards. 

D. 

E. 

F. 

Bedding and Initial Backfill - Bedding types and factors shall conform to Standard 
Drawing 7-4. Bedding and initial backfill type shall be as necessitated by height of cover 
over the pipe, trench width, pipe strength, and other factors used to determine safe pipe 
loading. 
 
Special attention shall be given to backfill requirements for pipe located in State rights-
of-way and for pipe placed in areas where trench width is excessive, such as in the 
vicinity of bore pits. See Section 7-13 regarding this condition. Any special backfill 
requirements shall be noted on the plans. 
 
Unless otherwise noted on the plans, bedding and initial backfill for all pipe sizes shall be 
Type II, with trench widths subject to limitations set forth in Standard Drawing 7-4 and in 
the Standard Specifications. The minimum trench width for all rigid pipes shall be pipe 
O.D. plus 12 inches. 
 
Bedding and initial backfill for flexible conduit shall be Type II Alternate utilizing 
imported material to twelve inches above the top of the pipe. Placement of native 
material, between springline and twelve inches above the top of pipe will not be 
permitted. The minimum trench width for flexible pipe shall be pipe O.D. plus 24 inches. 
 
Type III and IV bedding and initial backfill are intended primarily for emergency field 
conditions. Their use shall normally not be specified on the plans and shall require 
specific written approval of the City Engineer before use. Type III and IV bedding and 
initial backfill shall not be used with flexible pipe materials. 

Special Pipe Strength Requirements - Ductile iron, or other high-strength pipe 
approved by the City Engineer, shall be used whenever cover is greater than 25 feet, or 
extra support strength is required (such as to resist traffic loading).  Ductile iron pipe, 
Class 200 (DR-14) PVC pipe conforming to the requirements of AWWA C900, or other 
high-strength pipe approved by the City Engineer, shall be used whenever cover is less 
than four feet, or insufficient clearance exists between the sewer pipe and rigid or load 
transmitting structures. 
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Design Guide - Tables which relate cover, pipe diameter, trench width, bedding and 
initial backfill type for vitrified clay pipe according to the procedures contained in these 
Standards, are provided on Standard Drawing 7-4. 

G. 

A. 

B. 

C. 

D. 

E. 

7-8 MANHOLE CRITERIA 

General - Manholes shall be placed at all intersections of sanitary sewer mains, at the 
end of any main terminating in a cul-de-sac, at the end of all permanent mains 120 feet or 
more in length, and at the end of any temporary main more than 200 feet in length. All 
manholes from which sewer main extensions are anticipated shall have a pipe stub 
installed at the grade and in the direction of the anticipated extension. Summit manholes 
connecting two sewer collectors are not acceptable. Manholes in PVC collector systems 
shall be located to reduce or eliminate the need to curve the collector pipes. 

Spacing - Maximum spacing of manholes shall be 400 feet for all straight mains of ten-
inch diameter or less. A main with a radius greater than 400 feet shall be considered as 
straight for purposes of this section. Manhole spacing on mains, which are on a 
continuous curve of 200-foot radius (minimum allowable) shall be 200 feet. Manhole 
spacing on curved mains of radius between 200 and 400 feet, or where only a portion of 
the main is curved, shall be adjusted proportionately. Reverse curves require a manhole at 
the point of tangency between the curves. A manhole shall be required at any change in 
slope (vertical alignment), unless the use of a vertical curve is approved by the City 
Engineer.  A manhole shall be placed at any angular or abrupt change in horizontal 
alignment. 

Elevation Criteria - When two mains of the same size enter a manhole such that the 
flow of one must change direction more than 20 degrees, or if flow in a single main must 
change direction more than that amount, the invert grade at the exit must be at least 0.10′ 
below that of the entrance pipe or, as a maximum, the crown of the exit pipe shall match 
the invert of the entrance pipe. If the pipes entering and exiting any manhole are not of 
the same size, the minimum invert elevation differential shall be based on pipes matched 
crown to crown. The maximum invert elevation differential shall be based on the invert 
of the entering pipe matching the crown of the exit pipe. Drop connections are not 
governed by the above elevation requirements. 

Construction Requirements - Manhole construction shall conform to the provisions of 
Standard Drawings 7-1 to 7-3. 
 
If the distance from the crown of the pipe to the top of the rim is less than 6.9′ but greater 
than 5.7’, an 18-inch high cone shall be used. Manholes shall use flat slab tops that have 
through mains and less than 5.7′ from the crown of the pipe to the rim. The plans shall 
note that the frame on manholes located in unimproved areas shall be set 1.0′ above 
existing ground level. 
 
Manholes for flexible conduit shall be designed such that flexing of the pipe does not 
result in infiltration or exfiltration at the interface between manhole and pipe. The City 
Engineer may require specially designed flexible boots or integrally cast bells. Pipe 
material, which does not provide adequate bonding between pipe and manhole, may 
similarly require special designs. 

Vacuum Testing - shall be performed per ASTM C 1244 on all manholes. 
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7-9 DROP CONNECTION CRITERIA 

Drop connections shall be avoided when possible. Drops will be required when adjacent parallel 
sewer pipes tie into the same manhole. Drop connections shall conform to Standard Drawing 7-3. 
The inside drop connection shall be used for four-inch through ten-inch diameter collectors, and 
services. There shall be only one inside drop connection of nominal diameter no greater than 6” 
into a four-foot diameter manhole. Larger diameter manholes may be required.  Whenever 
possible, the slope of the incoming main shall be increased to eliminate the need for the drop. 

7-10 FLUSHING BRANCH CRITERIA 

A flushing branch may only be used at the end of a collector less than 200 feet in length if the 
collector extends to a subdivision boundary and if there are definite plans for its extension. If a 
collector extends to a subdivision boundary, is planned for definite extension, and has no service 
sewer connections, it may be capped. Flushing branches shall conform to Standard Drawing 7-8. 

7-11 SERVICE SEWER DESIGN 

General - Service sewers shall conform to Standard Drawing 7-7 and shall be 
constructed normal to or at right angles to the lateral unless otherwise approved by the 
City Engineer. The service sewer shall extend from the collector sewer to the edge of 
public right of way or edge of easement. Service sewers shall extend one foot beyond the 
edge of the pavement of any private road and easements of adequate width to 
accommodate the services shall be obtained. A plan and profile of any service sewer shall 
be supplied to the City Engineer upon request. Construction of the cleanout to grade for 
all sewer services is required. Construction of the top 1 foot of the cleanout riser may be 
delayed until the installation of the building sewer at the option of the developer, except 
where other utilities are to be installed at the back of the sidewalk (refer to Note 10: 
Standard Drawing 7-7). If construction of the top 1 foot of the riser is delayed, the 
location shall be accurately staked with a 4"x 4" post. 
 
The location of all sanitary sewer services shall be permanently marked with an “S” 
impressed in the top of concrete curb. 

A. 

B. 

C. 

D. 

E. 

Sizing - Normal service sewer size is four inches for residential and six inches for multi-
family or commercial. Six-inch or larger service sewers shall serve schools and other 
developments expected to contribute high sewage flows. In addition, service sewers shall 
be sized according to requirements of the Uniform Plumbing Code, and as determined by 
the design engineer. If the service sewer and collector are of the same size, a manhole 
must be constructed. If the collector is larger than the service sewer, a factory fitting at 
the connection is satisfactory. Service sewer connections to trunk pipelines will not be 
allowed. 

Connection Limitations - Service sewers shall not directly connect to sewer mains 
designed to flow full or to mains more than 16 feet in depth without the approval of the 
City Engineer. 

Material - Tees, wyes and services shall be of the same material as the collector to which 
it connects. 

Location - When sanitary sewers are constructed as part of new subdivision 
improvements, a service sewer shall be constructed to each lot. In new subdivisions or 
developed areas, unless specifically requested otherwise in writing by the property owner 
or Consulting Engineer, service sewers shall be placed on the low side of any subdivision 
lot or similar parcel with two percent or greater slope across the front. Otherwise, the 
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sewer service shall be placed in the center of said lot or parcel. Consideration shall be 
given to trees, improvements, proposed driveways etc., so as to minimize interference 
when the service sewer is extended to service the house. If the property is located such 
that service is available both to a main located in an easement and also in right of way, 
service shall be to the latter location unless otherwise approved by the City Engineer. No 
service sewer shall be place in locations where future on site construction will result in 
the main being in proximity to a water well, water main or service that could violate 
applicable health standards. 

Depth - The Consulting Engineer shall verify the adequacy of the normal service sewer 
depth at the edge of easement or right of way to serve the intended parcel. A depth of six 
feet to crown of pipe, measured from existing ground surface or edge of adjacent 
roadway, whichever is lower, shall be considered normal service sewer depth, except 
under conditions on Standard Drawing 7-7. Whenever greater depth is required, the 
Consulting Engineer shall designate the invert elevation of the service sewer at the edge 
of the right of way or easement on the construction plans. If a joint trench is being 
utilized for other utilities, the Consulting Engineer shall indicate on the plans that a Joint 
trench will exist and shall adjust service elevations as necessary. It shall be the 
responsibility of the Consulting Engineer to arrange for coordination of the grade of 
utilities located in the joint trench and the service sewers. 

F. 

G. 

A. 

B. 

C. 

Service Requirements in Developed Areas - In developed areas, a service sewer shall 
be provided to each legal parcel containing a source of sewage and having a property line 
less than 200 feet from a collector. A property owner's request for service location shall 
be honored whenever practicable. Parcels, which have two or more sources of sewage, 
must have an independent service sewer provided to each sewage source. A service sewer 
shall be provided to each subdivision lot or lot similar as to size and possible 
development. At an early stage of design, the Consulting Engineer shall send every 
property owner affected by the proposed work a questionnaire requesting, in writing, the 
owner's preferred service sewer location. In absence of a response to this questionnaire, 
the Consulting Engineer shall provide a service sewer as required by this Section. In 
addition, when service sewers are staked prior to construction, each property owner shall 
be notified that they should give consideration to the staked location of his service sewer 
and, if not satisfactory, immediately notify the Consulting Engineer. The date of 
notification, nature of change, and other pertinent information shall be recorded. 
Compilation of this information shall be the responsibility of the Consulting Engineer and 
the information shall be furnished to the City Engineer upon request. 

7-12 CREEK CROSSING DESIGN 

Advance approval of the City Engineer and of other appropriate agencies is necessary prior to 
initiating design. Copies of required permits shall be provided to the City Engineer prior to 
approval of the plans. 

General - In all cases, the proposed future creek bed elevation shall be used for design 
purposes. Crossing details of pipe, piers, anchorage, transition couplings, etc., shall be 
shown upon a detail sheet of the plans in large scale. 

Design - Calculations shall be submitted which clearly indicate the design of the pipe and 
supports regarding impact, horizontal and vertical forces, overturning, pier and anchorage 
reactions, etc. 

Construction and Material - For collector sizes twelve inches (12”) and smaller, ductile 
iron pipe or other pipe material as approved by the City Engineer shall be used under the 
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full creek width, plus ten feet each side, unless the pipe is four feet or more below the 
creek bed elevation. For main sizes twelve inches and larger, pipe used shall be as 
directed by the City Engineer. Special care shall be taken to provide a firm base for the 
pipe bedding. The plans shall specify that all soft or organic material within the creek 
banks shall be replaced with select imported backfill. In addition, the pipe shall be 
encased in concrete or soil cement shall be used to protect the pipe for the full width of 
the creek. Unless otherwise directed a clay soil plug shall be required at the top of the 
pipe at the downstream side of the crossing. The plug shall be a minimum of four feet in 
length, shall extend the full width of the trench, and shall extend twelve inches above and 
below the pipe or as approved by the City Engineer. 
 
If the pipe must cross above the creek bed, ductile iron or welded steel pipe shall be used. 
Steel pipe may be cement lined and coated, fusion epoxy lined and coated, or glass lined; 
the City Engineer shall specify or approve the type of coating and lining specified, and 
the gauge, class, or thickness of the pipe. 
 
Reinforced concrete piers of adequate depth shall be located as necessary for adequate 
support of the pipe. The pipe shall be held in cylindrical cradles, formed in the pier tops, 
by galvanized steel straps, with galvanized anchor bolts of adequate size. Cushion 
material shall be placed between the pipe, clamps, and support. The invert elevation at 
the point of maximum deflection of the suspended pipe shall be invert of the pipe at its 
downstream support.  Seismic forces and response shall be accounted for in the support 
structure and pipeline design. 

7-13 BORING AND JACKING REQUIREMENTS 

Where use of conductor casing is specified, the casing shall be corrugated steel pipe, reinforced 
concrete pipe, or welded steel pipe. The casing shall be of sufficient diameter to allow dry sand to 
be blown into the void between the carrier and the conductor and to allow adjustment of the 
carrier pipe to grade. Normally, an inside diameter of at least eight inches greater than the outside 
diameter of the couplings of the carrier pipe is appropriate. Welded steel conductor pipe shall 
have a minimum wall thickness of ¼ inch for sizes up to and including 24 inches in diameter and 
5/16 inch for sizes 27 inches to 36 inches in diameter. Every R.C.P. conductor must be designed 
for the loading condition and, if jacked, the additional loading imposed by the jacking operation. 

Direct dry boring of reinforced concrete pipe and of the portion of sewers and service sewers, 
which pass beneath curbs and gutter, sidewalks, and other obstructions, up to a maximum length 
of 15 feet, is permissible. Six-inch and smaller pipelines may be installed by wet boring where 
approved by the City Engineer. Pipe material used in the small size dry and wet bores shall be 
ductile iron pipe, or Class 200 (DR-14) PVC pipe conforming to the requirements of AWWA 
C900. Installation and other material specifications shall conform to the requirements of the 
Standard Specifications. 

Backfill in bore pits shall be given special attention with respect to preventing structural failure of 
the pipe entering or exiting the conductor, and adequate bedding and initial backfill shall be 
specified. 

7-14 PUMP STATION AND FORCE MAIN REQUIREMENTS 

Every phase of pump station design, including force mains, shall be closely coordinated with and 
shall be under the direction of the City Engineer. Pump station features shall include, but not be 
limited to, buried non-corrosive wet well, duplex (fully redundant) submersible pumps & motors, 
above ground weather proof enclosure for automated controls, telemetry, power supply, backup 
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generator, all weather access, sulfide related corrosion control or reduction, life cycle cost 
analysis of proposed features, etc. Force Main features shall include, but not be limited to, non-
corrosive pipe materials, pipe routing, exit manhole sulfide related corrosion control or reduction, 
life cycle cost analysis of proposed features, etc.  For purposes of life cycle analysis cost, the 
minimum service life of facilities shall be 50 years. 

7-15 SEWER IMPROVEMENT PLAN REQUIREMENTS 

Plans for the construction of sanitary sewers whether in conjunction with other improvements or 
for a sewer project only, shall conform to the following standards, as well as other standards 
contained in the General and Plan Sheet Requirements of these Improvement Standards. 

General Requirements - All information, which, in the opinion of the City Engineer, is 
necessary for the satisfactory design, review, construction, and maintenance of a project 
shall be provided and, where applicable, shall be shown on the plans. 
 
A parcel or area which benefits from and financially participates in a sewer construction 
project, but is not included within the project boundaries, shall have a note to this effect 
placed on the layout map and on the plan and profile sheet if the parcel appears thereon. 
Parcels, which make use of those facilities, may be subject to additional fees at the time 
of connection, if the participation has not been so noted. 

D. 

E. Plan and Profile Sheets - Sewers shall be shown on the Project Street Improvements 
Plan and Profile sheets. The following standards, with respect to drafting and the 
information to be included on the plan and profile sheets, generally apply to projects in 
developed areas. In new subdivisions, only the requirements that are applicable shall 
apply. 

1. Sewer mains to be constructed shall be indicated on the profile by parallel lines 
spaced by one pipe diameter. Manholes shall also be indicated by parallel lines 
spaced according to scale. Slope shall be printed immediately on half inch above 
and preferably parallel to, the pipeline, or between the parallel lines. The length, 
size, and type of pipe material between each manhole shall be printed parallel to 
the horizontal grid lines between manholes. All pipe-inverts at manholes and 
other structures shall be indicated on the profile. All manholes, manholes with 
drop connections, flushing branches, or other appurtenances shall be noted on the 
plan and profile with stationing. Cone heights other than standard, shall be 
clearly labeled for those manholes requiring the shorter cones due to lack of 
available depth. Existing facilities shall be shown in profile using dashed lines or 
shaded lines. 

2. In improved areas, the location of each service sewer proposed to be constructed 
shall be indicated on the plans by stationing, or by reference to a permanent, 
well-defined structure, if available. In new subdivisions, the service sewers shall 
be located by stationing unless the situation exists, such as at the end of a cul-de-
sac, where stationing is not an adequate description of location. In such cases a 
dimension to a lot line may be used. The invert elevation of the service sewer at 
its upstream end shall be shown on the plans whenever the service is not at 
standard depth. Standard depth shall conform to the conditions set forth on 
Standard Drawing 7-7. 
 
Improvements or lots shown on a plan sheet but served to a main shown on 
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another plan sheet shall have the direction of service shown by a small triangle 
and letter "S". 

3. Permanent and working (temporary construction) easements shall be shown to 
scale on the plans. Easement dimensions shall be given and each easement shall 
be tied to the property line and the sewer main. Each permanent easement shown 
on the plans shall be identified by a box or table, on the same plan sheet, which 
gives the property owner's name and the book and page number in which the 
easement is recorded. The Consulting Engineer shall provide the book and page 
number. 

4. Proposed sewer mains shall be adequately dimensioned from street centerline. If 
the sewer is to be located outside of the right of way, sufficient dimensions and 
bearings from an approved horizontal control shall be shown on the plans to 
locate the main in the field. 

5. Indicate the limiting maximum trench width, as measured at the top of the pipe, 
on the plans between well-defined points of application, the pipe material and 
class, if more than one class is available; and the bedding-backfill type. If more 
than one combination of pipe material or class, maximum limiting trench width, 
or bedding type is available, a practical range of such combinations shall be 
shown on the plans. 

6. Any other existing or proposed gas, electric, water, storm drain, etc., shall be 
determined and accurately shown on the plans. The location of any utility line 
which is parallel to and within five feet of the sewer main or which crosses the 
sewer main at an angle of 30 degrees or less shall be determined with an 
accuracy of 1.0± foot and the clearance shown on the plans. 

7. Trees, aerial utilities and other objects within 10 feet of construction centerline 
shall have their correct location shown on the plans and the clearance from 
construction centerline shown. The diameter of tree trunks and interfering heavy 
tree branches shall be noted. Removal of a tree or object, or other special 
handling shall be noted on the plans. The Consulting Engineer shall assume full 
responsibility for such notes as it is assumed that he has made all necessary 
arrangements with the owner of the object to be handled. Written documentation 
of any special arrangements regarding preservation of property made between 
property owners and the Consulting Engineer shall be supplied to the City 
Engineer if no easement document is involved. If an easement is negotiated, all 
special arrangements are to be included in the easement document. The City 
Engineer must approve tree removal within public rights-of-way or easements. 

8. Culverts shall be shown on both plan and profile when crossed by the 
construction or when parallel and within 20 feet of the construction line. The size 
and type of all such culverts shall be indicated and when the culvert crosses or is 
perpendicular or nearly so and within 20 feet of the construction line, the invert 
of the culvert end nearest the construction line shall be shown. 

9. Addresses of buildings shall be shown on the plan view, within the outline of the 
building. Only the front line and indication of sidelines of buildings need be 
shown. 

Detail Drawings - Items of a special nature should be shown with detail drawings, either 
on the plan sheets, or on a separate detail sheet. 

F. 
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Connection to existing facilities where bypassing or stoppage of existing flow will be 
required - When improvement plans require connection to an existing facility which will 
require bypassing or stoppage of existing flows, a note shall be placed on the plans which 
provides an estimate of the existing flow to be bypassed (in gpm), or the times between 
which the flow may be stopped. Contact the Public Works Director to determine the 
needed bypass flow requirement. A note on the plans shall require the contractor to 
contact the City Maintenance crews at least one week in advance to schedule the 
bypass/stoppage operation so that the temporary facilities and equipment can be 
evaluated for adequacy. Where the operation will be accomplished on a major trunk or 
interceptor, submittal of a work plan for review will be required prior to initiation of the 
operation. 

G. 

A. 

B. 

7-16 DESIGN OF ON-SITE SEWER SYSTEMS FOR PRIVATE MULTIPLE 
OWNERSHIP RESIDENTIAL DEVELOPMENTS 

The following design requirements shall apply to that portion of the sanitary sewer system within 
a privately owned multiple ownership development that is "on-site" and is not an outfall sewer for 
an upstream area, thereby being considered a private system and not subject to maintenance by 
Agency forces. 

Planned Unit Developments and Townhouses - Residential developments where 
separate lots and structures are sold. These differ from usual subdivisions in that adjacent 
land is owned in common and a homeowner's association performs maintenance. 

1. General - Sanitary sewers shall meet all requirements for public sewers contained 
in these Improvement Standards, except as specified below. 

2. Manhole spacing - Maximum spacing of manholes on collectors shall be 300 feet 
for all straight runs of pipe. 

3. Wyes - Wyes shall be used for all service sewers connecting to the "on-site" 
collectors. Tees as shown on Standard Drawing 7-7 are not allowed. 

4. Minimum Depth - All collectors located within vehicular traffic areas shall have 
a minimum cover of five feet to finish grade. Additionally, if the cover over the 
pipe at any location may be less than two feet at any time after the pipe is 
installed, ductile iron pipe or Class 200 (DR-14) PVC pipe conforming to the 
requirements of AWWA C900 shall be installed. 

5. Plan and Profile Sheets - "On-site" improvement plans may be prepared without 
the sanitary sewer profile that is required by these Improvement Standards, 
unless otherwise instructed by the City Engineer. However, the final "on-site" 
grades and drainage facilities must be shown on the plans on the same sheet as 
the plan view of the sanitary sewers. Pipe dimensions shall be shown adjacent to 
the corresponding pipe section. The use of charts shall not be permitted for pipe 
dimensioning purposes. Plan sheet sizes shall be as specified in Section 3-2 of 
these Improvement Standards. 

6. Location - Wherever possible, collectors shall be located in areas to be paved. 

7. Review and Approval - Plans must be reviewed and approved by the City 
Engineer. 

Condominiums or Cooperative Developments - Attached residential homes where 
shares of the total development are sold. 
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The "on-site" sanitary sewers may be constructed as required by the most current edition 
of the Uniform Plumbing Code (UPC). These plans will require the approval of the City 
Engineer. 

7-17 MULTI-STRUCTURAL COMMERCIAL AND INDUSTRIAL DEVELOPMENTS 

The "on-site" sanitary sewers for all new commercial and industrial developments containing 
more than one structure shall be designed in accordance with the requirements contained in 
Section 7-16A of these standards unless otherwise specified by the City Engineer.   Any separate 
building within a multi-building commercial or industrial development shall have its own 
separate connection to a sewer system designed to public standards. 

7-18 SEWER SYSTEM MASTER PLAN (SSMP) FOR A SPECIFIC AREA 

Submission of a Sewer System Master Plan (SSMP) for a specific area is required prior to review 
of the sewer design if there is a possibility that upstream or adjacent areas might require service 
through the subject property. The plan will fully describe the area to be served by the local 
collection facilities and the facilities necessary to provide that service. 

General Requirements - In order to develop a SSMP the following information must be 
accumulated: 

A. 

B. 

C. 

1. Regional Setting 

2. Topographic map of the area to be served 

3. Any specific projects that precipitated the study 

4. Relevant assumptions or special conditions 

5. Existing and proposed development 

6. Ultimate development within the SSMP area 

7. Hydraulic grade line at point of discharge into major facilities 

The flows generated within each sub-service area of the sub-area plan will be calculated 
in accordance with the procedures contained in these Standards unless otherwise 
specified by the City Engineer. 

Study Map - The method of providing sewer service to the entire service area, including 
pipe sizes and slopes, shall be shown to the extent necessary to determine the 
requirements within the subject property. 

Report Preparation: - In order to insure that all SSMPs are compatible and 
understandable; they will all be published in the following format. 

1. Section Headings - Each SSMP shall be written with the following sections 
entitled as follows: 

a. Executive Summary - A concise description of the recommended sewer 
system, the impacts upon the Regional system, and any special design 
criteria necessary due to unusual local conditions. 

b. Introduction - A thorough background description of the sewer shed, any 
specific project(s) which precipitated the study, any special conditions, a 
vicinity map and a topographic map of the study area 

c. Criteria and Data - All of the information upon which the plan was based 
shall be delineated in this section in an easily readable manner. 
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d. Plan description - A map showing the service area, the needed sewer 
facilities (pipes, slopes, flowlines, depths, and service areas), a spread 
sheet summary, and verbiage describing the collection system shall be 
included in this section 

e. Appendices - All of the backup information shall be included in an 
appropriate number of appendices 

2. Report Format - The SSMP shall be bound as a single document with appropriate 
dividers between each section and pockets for all the required maps. The 
approval block shall be in a highly visible location at the end of the Executive 
Summary. 
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NOVEMBER 2007 

 
Standard Drawings 

Section 7 – Sanitary Sewer Design 

Drawing Sheets Description 

7-1 1 of 3 Standard 48” Sewer Manhole 

7-1 2 of 3 Manhole Base, Camera Channel Detail 

7-1 3 of 3 Manhole Base, Camera Channel Detail 

7-2 1 of 2 Unused 

7-2 2 of 2 Ductile Iron Manhole Frame and Cover 

7-3 1 Drop Connections 

7-4 1 of 2 Sewer Pipe Bedding and Initial Backfill 

7-4 2 of 2 Maximum  Trench Width for Extra Strength VCP 

7-5 1 of 2 Utility Crossing 

7-5 2 of 2 Sewer Service Replacement/Repair 

7-6 1 Sampling Vault 

7-7 1 of 3 Sewer Services 

7-7 2 of 3 VCP, ABS or PVC Cleanout to Grade 

7-7 3 of 3 VCP, ABS or PVC Cleanout Bedding & Backfill 

7-8 1 Flushing Branch 

7-9 1 Jacked Casing Detail 

7-10 1 Concrete Dam Detail 
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SECTION 8. 
 

WATER SYSTEMS DESIGN 

8-1 INTRODUCTION 

These improvement standards govern the design of all water systems intended for operation and 
maintenance by the City of Colusa. All new water systems shall also comply with the City of Colusa 
Water System Master Plan. 

8-2 INTENT OF WATER SYSTEM IMPROVEMENT STANDARDS 

The intent of these water system improvement standards is to provide water systems that reliably and 
safely convey water at a reasonable capital cost and to provide water systems that minimize operation and 
maintenance costs. 

8-3 DEFINITIONS 

When the following terms or titles are used in these water system improvement standards or in any 
document or instrument where these standards govern, the intent and meaning shall be as herein defined: 

AWWA - American Water Works Association 

Recycled Water - Non-potable water for irrigation use only. 

Water System - Refers to potable, raw water, and recycled (reclaimed) water systems. 

8-4 APPLICABLE STANDARDS 

The most current requirements of the following agencies and standards shall apply to design of water 
systems. In case of conflict between the requirements of these water system improvement standards and 
the agencies and documents listed below, these improvement standards shall govern. 

1. U.S. Environmental Protection Agency Drinking Water Regulations. 

2. Laws, Codes, and Standards of the State of California, Department of Health Services 
relating to Domestic Water Supply. 

3. Rule and Regulations, as appropriate, of Colusa County, Department of Health Services. 

4. Standard Construction Specifications of the City of Colusa. 

5. General Order No. 103 of the California Public Utilities Commission. 

6. Title 17, Chapter V, Sections 7583-7622, California Administrative Code, and City 
Ordinance 20-17 regarding cross-connections and backflow prevention. 

7. Uniform Fire Code. 

8. Title 22, Chapter 3 of the Regulations of the California Administrative Code. 

8-5 IMPROVEMENT PLAN SUBMITTAL 

Improvement plans shall meet the requirements of Section 2 - General Requirements of these 
Improvement Standards. If improvement plans for commercial, industrial, or apartment developments, or 
street improvements will have landscaping, two complete sets of landscape plans must also be submitted.  
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Commercial, Industrial, or Apartment developments must also submit a completed Cross Connection 
Control Questionnaire. 

8-6 APPROVAL OF IMPROVEMENT PLANS 

The City Engineer will approve water system improvements concurrently with any street, sewer, storm 
drainage or other improvements shown on the Improvement Plans. The following must occur before the 
plans can be approved: 

1. The Fire Department must approve and sign the improvement plans. 

2. The location of all wells in use and all abandoned wells must be shown on the 
improvement plans, and properly destroyed in accordance with the requirements of the 
Colusa County Environmental Health Department. Copies of well destruction permits for 
all destroyed wells must be provided to the City before obtaining final acceptance of any 
public improvements. 

8-7 IMPROVEMENT PLAN REVISION 

All plan revisions that affect a water system to be maintained and operated by City of Colusa shall be 
approved and signed by the City Engineer prior to construction. 

8-8 CONNECTION PERMITS AND FEES 

A water connection permit shall be obtained for each connection to the water system. Contact the 
Department for information concerning fees. 

8-9 WATER QUALITY 

The quality of the potable water supplied or delivered into any portions of the City system will conform 
to the Environmental Protection Agency Drinking Water Act and the State Department of Health Services 
Drinking Water Standards. 

8-10 WATER PRESSURE 

Water distribution systems shall be designed so that normal operating pressures at service connections to 
the distribution system are no less than 35 pounds per square inch (psi) and no more than 100 psi. During 
periods of maximum day domestic demand plus fire demand, the pressure shall not be less than 20 psi at 
the location of the fire flow. 

8-11 WATER DEMAND 

For the design of water distribution systems serving single family residential areas, assume the water 
demand is one gallon per minute per residential connection (maximum day demand) plus fire flow. For 
the design of water distribution systems serving commercial areas, water demand shall be determined in 
consultation with the City Engineer. The City Engineer may require that some distribution mains be 
upsized in accordance with approved City of Colusa Master Water Plans. 
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8-12 FIRE FLOWS 

Required fire flows shall be determined by the California Uniform Fire Code (CUFC), the fire protection 
district having jurisdiction, and the City of Colusa.  The minimum combustible area fire flows measured 
at 20 psi are: 

Development Category Gallons per Minute

Single-Family Residential 1,500 

Multi-Family Residential 1,750 

Central Business District 2,000 

Industrial/Other Business District 3,000 

8-13 WELLS, TREATMENT PLANT AND STORAGE FACILITY DESIGN 

The City Engineer will either design or provide design oversight of wells, treatment plants, booster 
pumping plants, and storage facilities. 

In general, all developments must have a minimum of two (2) sources of water. If adequate elevated or 
ground level storage is provided, a single source of water system may be acceptable upon approval by the 
City Engineer and the Fire Department. 

Site selection for water facilities shall be provided when required in the Conditions of Approval for a 
project. 

Sites for wells shall meet the following criteria 

1. Sites shall beet the requirements of the Environmental Health Division of the Agency 
Environmental Management Department, and the State Department of Health Services, 
Office of Drinking Water. 

2. In general, a minimum horizontal separation of 1000 feet shall be maintained between 
existing wells of any type and new municipal wells.  The Agency may require a greater 
minimum horizontal separation in certain aquifers.  If less separation is proposed, a 
hydrogeologic study shall be provided to evaluate the influence on and by other wells.  
The study shall be approved by the City Engineer. 

3. Sites shall be located to minimize the length of raw water mains. 

4. Sites shall abut a paved street with a minimum 30 feet frontage 

5. Where possible, well sites shall be bordered by open space, such as parks or school sites.  
If such open space does not exist, well sites shall be bordered by commercial space. 

6. Site facilities shall incorporate at a minimum: 

a. Removable roofs and wall/door systems designed to facilitate pump removal and 
well maintenance equipment. 

b. PLCs and SCADA equipment meeting the City’s specifications. 

The applicant shall provide the City Engineer with information necessary to verify that proposed well 
sites and treatment plants sites comply with the setbacks recommended by the Environmental Health 
Division of the Agency Environmental Management Department, and the State Department of Health 
Services, Office of Drinking Water.  The information shall consist of copies of existing environmental 
site assessment reports for all properties within 1000 feet of proposed well sites and treatment plant sites.  
If these reports are not available, the applicant shall procure the services of a qualified firm, acceptable to 
the City Engineer, to prepare a site assessment report provided the necessary information. 
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A preliminary hydro-geologic and sanitary assessment, including exploratory test hold drilling and 
evaluation, shall be performed for each proposed well site.  If the results are not acceptable to the City 
Engineer, alternative well site locations shall be provided and evaluated as above until acceptable results 
are obtained.  When well sites are required by the Conditions of Approval, improvement plan will not be 
approved until acceptable results are obtained and acceptable sites provided for all well sites.  Sufficient 
time shall be provided for this process to be completed prior to plan approval. 

8-14 DISTRIBUTION MAIN DESIGN 

In general, water distribution systems shall be looped, with two points of connection to water sources, 
separated by a minimum of one valve and an adequate separation distance approved by the City Engineer.  
Sizing of distribution mains shall be such that the normal pressures stated in Section 8-10 and the 
minimum requirements as stated below for distribution main spacing and sizing are maintained. 

The Hazen-Williams formula shall be used in the hydraulic study of the system, using a "C" value of 125 
for cement-lined pipe, polyvinyl chloride pipe and ductile iron pipe.  Velocity distribution mains shall not 
exceed 7 feet per second at peak hour.  Head loss shall not exceed 5 psi per 1000 feet. 

A Hardy-Cross hydraulic analysis of any proposed distribution system shall be provided to the City 
Engineer.  The analysis shall comply with the requirements of Section 8-10, 8-11, and 8-12. 

Distribution Main Design Plan Requirements 
 
Plans for the construction of water mains whether in conjunction with other improvements or for 
a water project only, shall conform to the following standards, as well as other standards 
contained in the General and Plan Sheet Requirements of these Improvement Standards.  

A. 

1. Distribution mains shall be shown on the Street Plan and Profile sheets and for non-street 
areas on separate plan and profile sheets as required.  

2. Details of distribution mains crossing other utilities or unusual alignments will be 
provided if deemed necessary by the City Engineer. 

3. Water mains shall be Ductile Iron conforming to the Standards Specifications. A sand 
bedding shall be provided around all water mains (6 inches minimum all directions), 
regardless of pipe material type. If existing soil is too porous to hold sand, geotextile 
fabric placed on the trench bottom and covered with 6 inches of sand may be used. 
Geotextile fabric shall comply with Caltrans Standard Specifications and as approved by 
the City Engineer. Ductile Iron mains shall be encased in 8 mil polyethylene encasement 
in accordance with AWWA C 105. 
 
Bedding and backfill for both ductile iron pipe shall be compacted to 90% relative 
compaction. Grooves shall be dug in the pipe bedding to accommodate pipe bells, 
fittings, and joints so that the pipe is continuously supported by the bedding material. 

4. Stationing for all fittings, shut off valves, air release/vacuum valves, and in line blow-off 
valves shall be called-out in the profile view of the improvement plan sheets. Elevations 
shall be called-out at all changes in pipe slope. Horizontal alignment changes shall be 
called out on the plan view. 

5. Commercial, industrial, and apartment Improvement Plans with a water easement shall 
have a note that states, "Utilities may not be located within water easement(s) except if 
the utility crosses the water easement within 20 degrees of perpendicular to the water 
main." 
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Distribution Main Location 
 
All water distribution mains shall be installed within public rights-of-way or easements. 

B. 

C. 

1. In new subdivisions, the centerline of the water distribution main shall be located six feet 
north or west of street centerlines within minor and primary streets. If a street loops 180 
degrees or more it is not necessary for the water main to cross to the other side of the 
street to meet this requirement.  

2. If it is necessary to install a water distribution main within a private road, the water 
easement shall be the width of the paving plus one foot each side. Water easements over 
water distribution mains located on commercial, industrial, or apartment properties shall 
have a minimum width of 15 feet. The water main shall be centered in the easement. 

3. If it is necessary to install a water distribution main within a landscape corridor, then no 
trees shall be planted within five feet of the water main. The water distribution main shall 
be centered within a 15 foot wide water easement. The landscape plans for the corridor 
shall be submitted prior to approval of the improvement plans. 

4. If a water distribution main is required to be installed between residential homes, the pipe 
material shall be Class 350 Ductile Iron Pipe.  The minimum depth shall be four feet to 
top of pipe and the center of the main shall be centered within a 15 foot wide easement. 

5. Ten (10) feet shall be the minimum horizontal distance between the exterior surfaces of 
parallel water distribution and sanitary sewer mains or recycled water mains. The water 
distribution main shall be higher than the sewer main or recycled water main. Separation 
may be less if it is accordance with California State Department of Health Services 
requirements and approved by the City Engineer. 

6. On all utility crossings, the water distribution main shall maintain a separation or 
clearance of at least 12-inches (1 foot) from the utility. 

7. When crossing over a sanitary sewer force main, it shall be specified that the water 
distribution main be installed a minimum of three (3) feet above the sewer line, as close 
to perpendicular as possible, and shall be ductile iron with a minimum rated working 
pressure of 200 psi.  All sanitary sewer and water main crossings shall comply with the 
latest California Department of Health Services criteria. 

8. Water distribution mains to be installed in public right-of-ways or easements not 
conforming to Items 1 through 5 above shall be approved by the City Engineer in 
consultation with other affected utility providers. 

Distribution Main Layout and Sizing 
 
The distribution system, whenever possible, shall be in grid form so that pressures throughout the 
system tend to become equalized under varying rates and locations of maximum demand, and to 
provide system redundancy. The minimum pressures and flows as specified in Section 8-10, 8-11, 
and 8-12 shall govern design of the system. The following conditions are to be considered for the 
distribution system design: 

1. In general, the minimum pipe size shall be 8 inches nominal diameter for looped systems.  
Dead end runs of more than 50 feet that have a hydrant at the end shall be a minimum of 
8 inches.  Dead end runs that do not have a fire hydrant at the end, or dead end runs of 
less than 50 feet that have a hydrant at the end my be 6 inches in diameter as approved by 
the City Engineer. 
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2. Where distribution mains are installed in arterial street, dual mains (one pipeline on each 
side of the street) may be required. 

3. Mains shall maintain a minimum cover of 30-inches in rights-of-way less than 50 feet 
and 36 inches in rights-of-way 50 feet and greater, and as necessary to provide sufficient 
cover for air release/vacuum valve lines and to ensure that gate valve stems are a 
minimum of 6 inches below the street subgrade, and when not avoiding other utilities 
mains shall have a maximum depth of 60-inches, unless otherwise approved by the City 
Engineer. Both distances shall be measured from gutter flow-line.  Mains installed in 
easements between residences shall maintain a minimum cover of 48 inches. 

Distribution Main Pipe Restraint 
 
Pipes shall be restrained from movement as a result of thrust on the fittings and valves of the 
water system. Thrust restraints shall be provided al all valves, bends, reducers, trees, crosses, and 
dead ends.  Thrust restraint for bends and tees may be accomplished with thrust blocks as 
described or by means of pipe joint restraining devices as shown in Drawing 8-3. Thrust blocks 
must be poured against undisturbed soil or restraint devices shall be used. 

D. 

E. 

F. 

G. 

A. 

Type of Distribution Main Pipe and Pipe Deflection 
 
Pipe used in the construction of water distribution systems shall be Ductile Iron pipe.  Pipe 
deflection greater than two and one-half degrees shall require a fitting. 

Distribution Main Valves 
 
Valves clusters shall be placed at all pipe intersections with a valve on each leg of the main. Gate 
valves shall be used on 12” diameter and smaller mains. Butterfly valves shall be used on all 
mains larger size mains. Valves shall be placed in between main line intersections at intervals no 
greater than 500 feet between valves. 

Corrosion Protection of Metal Pipes and Components 
 
Corrosion protection may be required by City Engineer. 

8-15 WATER SYSTEM APPURTENANCES 

Water system appurtenances include fire hydrants, water service lines, water meters, detector check 
valves, and back-flow devices. 

Valves 
 
Valves on the distribution main shall be design per the following requirements. 

1. A valve shall be spaced a maximum 500 feet apart.  In residential areas, valves shall be 
spaced such that no single shutdown will result in shutting down more than 15 services. 

2. Valves shall be spaced so that in no case shall more the two fire hydrants be removed 
from services by a shutdown. 

3. Valves shall be located so that any section of main can be shutdown without going to 
more than three locations to close valves. 

4. Valves at intersections shall be located within the curb returns and set as close to 
minimum pipe depth (30 to 36”) as possible.  As a minimum, three valves shall be placed 
where mains cross and two valves where mains tee. 
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5. If it is necessary to install valves between street intersections, they shall be located on 
property lines between lots. 

6. Each section of pipeline between crosses or tees shall have a minimum of one valve. 

7. All valves shall be gate valves.  The depth of the water line shall be adjusted to keep the 
stern of gates valves below the street pavement section and base sections.  Operators shall 
be located as near as possible to lane lines or centers lanes. 

B. 

C. 

Fire Hydrants and Blow-off Assemblies 
 
Fire hydrants and blow-off assemblies shall comply with the requirements of this section, the Fire 
Department, and the City Engineer.  Fire hydrants and blow-off assemblies shall be located as 
follows: 

1. Fire hydrants shall be connected to distribution mains only. Fire hydrants shall not be 
connected to transmission mains. 

2. Fire hydrants shall be placed at street intersections wherever possible, and located to 
minimize the hazard of damage by traffic. They shall have a maximum normal spacing of 
300 feet measured along the street frontage in residential and commercial developments, 
or closer if deemed necessary by the local Fire Department. Hydrants located at 
intersections shall normally be installed at the curb return. Within residential areas, all 
other hydrants shall be located on property lines between lots. See Drawing 8-2 
specifications and typical installation details. 

3. The minimum size main serving a fire hydrant shall be six inches in diameter, however in 
this situation, the distance from the nearest intersecting main to the hydrant shall not be 
greater than 50 feet if fire flow requirements to any adjacent site are 1500 gpm, or 10 feet 
if fire flow requirements to any adjacent site are greater than 1500 gpm. Not more than 
one hydrant shall be placed on a six-inch main between intersecting water mains. The 
pipeline connecting the hydrant and the main shall be a minimum of six-inches in 
diameter, with a gate valve flange connected to the main. 

4. A fire hydrant or four (4)-inch blow-off assembly shall be installed on all permanent 
dead-end runs including cul-de-sacs. If the local Fire Department requires a hydrant at the 
end of a dead-end run, then a 4-inch Blow-off assembly will not be allowed. Two-inch 
Blow-off valves shall be used if dead-end runs are temporary. Wherever possible, the 
blow-off assemblies shall be installed in the street right-of-way, a minimum distance of 
three (3) feet from the lip of gutter. In no case shall the location be such that there is a 
possibility of siphoning into the distribution system. See Drawings 8-12, and 8-13 for 
specifications and typical installation details. 

Water Service Lines 
 
Service lines from the water distribution main to the property line or edge of easement shall 
always be installed at the time the main is constructed. Services from mains installed in private 
roads shall extend one foot beyond the edge of the pavement. Service line criteria shall be as 
follows: 

1. In all new subdivisions, the service line shall be located between 9 inches and 30 inches 
from the side property line. 

2. Minimum size of a new residential service line and meter shall be one inch (1”) diameter.  
All residences requiring fire sprinklers shall install minimum one and one half inch (1½”) 
service line and meter.  Replacement services for existing residential uses without a fire 
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sprinkler requirement shall use a minimum of one inch (1”) diameter service and meter. 
Schools, commercial, industrial, or multiple-family units with higher water demand shall 
be provided with larger service lines, subject to approval of the City Engineer. All 
services shall be installed with a corporation stop at the main and valve at the property 
line. The property line valve shall be the angle meter stop (2” and smaller services) or a 
gate valve (services larger than 2”). 

3. The Contractor shall make all water service taps into existing mains upon application for 
a permit and payment of the required fees. A note to this effect shall be placed on the 
plan sheet which details the area that requires such tapping. Application shall be made to 
City of Colusa Public Works Department and the required fees paid at least five (5) days 
in advance of the time the tap is desired. The Contractor shall perform all work subject to 
inspection and acceptance by the City Engineer. 

4. See the Standard Specifications for allowable materials.  

5. The location of all water services shall be permanently marked with a “W” impressed in 
the top of the concrete curb. 

Water Meters 
 
Water meters shall be installed on all residential, commercial, industrial, multi-family, and 
irrigation water services. Meter boxes with an idler will be installed by the water main 
construction contractor. Meters will be installed by the builder after building permits are issued. 
Meter boxes shall be adjusted, as needed, to final grade by the building contractor. Size of water 
meter shall not be less than the size of the service line unless approved by the City Engineer. See 
Drawing 8-6 for specifications and typical installation details. 

D. 

E. 

F. 

G. 

Fire Department Connections 
 
A backflow prevention device shall be provided for each fire service line into a building, whether 
residential, commercial or industrial use. See Drawing 8-7 for specifications and typical 
installation details. The Fire Department will review and approve all connection details. Contact 
the Fire Department for requirements based on specific uses. 

Back-Flow Devices 
 
Back-flow devices are required in accordance with Title 17, Chapter V, and Sections 7583-7622 
of the California Administrative Code.  See Drawing 8-8 for specifications and typical installation 
details. 

1. Reduced Pressure Principle Back Flow Devices shall be required on all water services 
including residential, landscaping, commercial, industrial, and apartment services lines.  
Reduced pressure principle devise are for use on services lines only. 

Air Release/Vacuum Valve Assemblies 
 
Air release/vacuum valve assemblies shall be required at high points in a distribution system as 
determined by the City Engineer. See Drawing 8-14 for specifications and typical installation 
details. 

8-16 UNUSED CONSTRUCTION & RECORD PLAN REQUIREMENTS 

Plans for the construction of water distribution systems whether in conjunction with other improvements 
or for a water main project only, shall conform to the following standards, as well as other standards 
contained in the General and Plan Sheet Requirements of these Improvement Standards. 
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General Requirements - All information, which, in the opinion of the City Engineer, is 
necessary for the satisfactory design, review, construction, and maintenance of a project shall be 
provided and, where applicable, shall be shown on the plans. 

A. 

B. 

1. A parcel or area which benefits from and financially participates in a water main 
construction project, but is not included within the project boundaries, shall have a note 
to this effect placed on the layout map and on the plan and profile sheet if the parcel 
appears thereon. Parcels, which make use of those facilities, may be subject to additional 
fees at the time of connection, if the participation has not been so noted. 

2. Elevations of the top of the end of distribution mains and transmission main. 

3. The type of fitting and pipe at the end of the distribution mains and transmission mains 
shall be described. 

4. Changes of location of shut-off valves, fittings, air release/vacuum valves, blow-off 
assemblies, hydrants, and water services for which an improvement plan revision was not 
obtained. 

Plan and Profile Sheets - Water mains shall be shown on the Project Street Improvements Plan 
and Profile sheets. The following standards, with respect to drafting and the information to be 
included on the plan and profile sheets, generally apply to projects in developed areas. In new 
subdivisions, only the requirements that are applicable shall apply. 

1. Water mains to be constructed shall be indicated on the profile by parallel lines spaced by 
one pipe diameter. Water valves shall also be indicated by parallel lines spaced according 
to scale.  The length, size, and type of pipe material between each tee shall be printed 
parallel to the pipe. 

2. In improved areas, the location of each water service proposed to be constructed shall be 
indicated on the plans by stationing, or by reference to a permanent, well-defined 
structure, if available. In new subdivisions, the water services shall be located by 
stationing unless the situation exists, such as at the end of a cul-de-sac, where stationing 
is not an adequate description of location. In such cases a dimension to a lot line may be 
used. 

3. Permanent and working (temporary construction) easements shall be shown to scale on 
the plans. Easement dimensions shall be given and each easement shall be tied to the 
property line and the water main. Each permanent easement shown on the plans shall be 
identified by a box or table, on the same plan sheet, which gives the property owner's 
name and the book and page number in which the easement is recorded. The Consulting 
Engineer shall provide the book and page number. 

4. Proposed water mains shall be adequately dimensioned from street centerline. If the 
water main is to be located outside of the right of way, sufficient dimensions and bearings 
from an approved horizontal control shall be shown on the plans to locate the main in the 
field. 

5. Indicate the limiting maximum trench width, as measured at the top of the pipe, on the 
plans between well-defined points of application, the pipe material and class, if more than 
one class is available; and the bedding-backfill type. If more than one combination of 
pipe material or class, maximum limiting trench width, or bedding type is available, a 
practical range of such combinations shall be shown on the plans. 

6. Any other existing or proposed gas, electric, sewer, storm drain, etc., shall be determined 
and accurately shown on the plans. The location of any utility line which is parallel to 
and within five feet of the water main or which crosses the water main at an angle of 30 
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degrees or less shall be determined with an accuracy of 1.0± foot and the clearance 
shown on the plans. 

7. Trees, aerial utilities and other objects within 10 feet of construction centerline shall have 
their correct location shown on the plans and the clearance from construction centerline 
shown. The diameter of tree trunks and interfering heavy tree branches shall be noted. 
Removal of a tree or object, or other special handling shall be noted on the plans. The 
Consulting Engineer shall assume full responsibility for such notes as it is assumed that 
he has made all necessary arrangements with the owner of the object to be handled. 
Written documentation of any special arrangements regarding preservation of property 
made between property owners and the Consulting Engineer shall be supplied to the City 
Engineer if no easement document is involved. If an easement is negotiated, all special 
arrangements are to be included in the easement document. The City Engineer must 
approve tree removal within public rights-of-way or easements. 

8. Addresses of buildings shall be shown on the plan view, within the outline of the 
building. Only the front line and indication of sidelines of buildings need be shown. 

Detail Drawings - Items of a special nature should be shown with detail drawings, either on the 
plan sheets, or on a separate detail sheet. 

C. 

D. Connection to existing facilities where shut off of existing water will be required - When 
improvement plans require connection to an existing facility which will require shut off of 
existing water, a note shall be placed on the plans which provides an estimate of the times 
between which the water may be shut.  Where the operation will be accomplished on a major 
distribution line, submittal of a work plan for review will be required prior to initiation of the 
operation. 
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Standard Drawings 

Section 8 – Water Systems Design 

Drawing Sheets Description 

8-1 1 Water Service Installation 

8-2 1 Fire Hydrant Installation (Main in Street) 

8-3 1 of 2 Thrust Block Bearing Area 

8-3 2 of 2 Pipe Restrained Length 

8-4 1 Locating Wire for Mains and Services 

8-5 1 Valve Box Installation and Operating Nut Extension 

8-6 1 of 2 1”, 1½” or 2” Residential or Commercial Metered Water Service

8-6 2 of 2 3” to 6” Meter Installation 

8-7 1 of 2 Fire Sprinkler Service - Residential 

8-7 2 of 2 Fire Sprinkler Service - Commercial 

8-8 1 of 2 Reduced Pressure Backflow Preventer 1” to 3” 

8-8 2 of 2 Reduced Pressure Backflow Preventer 4” and larger 

8-9 1 Maximum Deflection for PVC Pipe 

8-10 1 Utility Crossing 

8-11 1 Utility Crossing under Existing Water Main 

8-12 1 Blow-Off Assembly –  2” Temporary 

8-13 1 4” Blow-Off Assembly at End of Main 

8-14 1 Air/Vacuum Valve Combination 

8-15 1 Cut-in 

8-16 1 Unused 

8-17 1 Trench Detail 
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SECTION 9

A. 

B. 

C. 

D. 

E. 

F. 

G. 
H. 

. 
 

STORM DRAINAGE DESIGN 

9-1 AGENCY POLICY AND REQUIREMENTS 

The planning, design and construction of drainage facilities and other related appurtenances to be 
owned, operated, and maintained by the City of Colusa shall comply with these standards. 

All storm drainage systems shall also comply with any adopted City of Colusa Storm Drainage 
System Master Plan. 

A registered Civil Engineer prior to submission for plan review shall sign all submitted plans. All 
work shall be in accordance with these design standards and standard engineering practice. 

The City Engineer shall decide all questions of interpretation of "good engineering practice," 
guided by the standards and manuals of the discipline in question. 

All drainage facilities shall be located within the City’s rights-of-way unless otherwise approved 
by the City Engineer. Adequate access for maintenance of the system shall be provided. 

All new habitable structures shall be protected from the 100-year (1%) flood event and all public 
roads are protected from the appropriate design flood event. 

Finished floor elevations shall be set at least one foot (1') above the 100-year floodwater surface. 

The design of a new storm drain system shall include consideration of the downstream creek or 
storm drain. The Consulting Engineer shall show that the existing storm water system can convey 
the proposed drainage without adverse upstream, downstream or adjacent impacts or that the 
upstream, downstream or adjacent facilities are being improved to carry post project flows. 

9-2 DEFINITIONS 

The following terms, abbreviations or definitions shall apply and the intent and meaning shall be 
interpreted as stated herein wherever they are encountered in these standards or in any documents or 
instruments referenced by these standards unless otherwise approved by the City Engineer. 

ASTM - American Society for Testing and Materials 

FEMA - Federal Emergency Management Agency 

Trunk Drainage - Mainline drainage from an area over 30 acres. 

Credit Letters or Reimbursement Agreement - An agreement between the City and the Developer 
identifying eligible reimbursement costs. 

Right-of-Way - A strip of land dedicated, condemned or reserved for public use.  

Drainage Easement - A strip of land dedicated, condemned or reserved for drainage use.  

Temporary - Not permanent: generally for a specific and limited length of time. 

Overland Release Path - An alignment that allows the passage of floodwater through a development at 
surface grades independent of underground pipe system without damaging structures. 
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9-3 FEDERAL FLOOD PROGRAM 

A. 

B. 

A. 

B. 

A. 

B. 

C. 

D. 

E. 

The City of Colusa is a participant in the National Flood Insurance Program and all development 
in the City shall comply with the regulations of FEMA. Amendments of FEMA flood maps will 
be required for all commercial and subdivision development located in a federal flood zone. 
Petitions for a Conditional Letter of Map Amendment (CLOMA) or Conditional Letter of Map 
Revision (CLOMR), including any fee required by FEMA, shall be submitted to the City before 
improvement plans are approved. These regulations do not preclude the City from requiring 
additional standards to protect the public from projected runoff. 

Fill for the removal of land from a designated FEMA 100-year floodplain, or a watercourse where 
building pads will be created, must be compacted to 90 percent (90%) of the maximum density 
obtainable with the modified proctor test method (ASTM Standard D-1557) or an equivalent test 
method acceptable to FEMA. 

9-4 DRAINAGE DIVERSIONS 

The diversion of natural drainage is allowable only within the limits of the proposed 
improvement. All drainage must enter and leave the improved area at its original horizontal and 
vertical alignment unless an agreement, approved by the City Engineer, has been executed with 
the adjoining property owners or drainage is being discharged into a City right-of-way or other 
existing drainage feature.  

Temporary drainage diversions during construction may be approved by the City Engineer and 
shall be located and constructed in such a fashion as to permit their removal when necessary for 
the prevention of damage to adjoining properties. 

9-5 DRAINAGE EASEMENTS 

In unusual circumstances, where the City Engineer or designee has given prior approval, County 
storm drain facilities may be placed in easements. Such easements must be wide enough to 
accommodate normal construction equipment and shall be easily accessible to such equipment as 
necessary to construct, operate and maintain the facility. The easement shall be offered to the City 
of Colusa. 

Where improvements fall on adjacent property (such as daylighting ditch profiles) written 
permission from the adjacent property owner(s) for such construction shall be required. Copies of 
the documents, which grant such approval, shall be submitted to the City Engineer or designee 
before the approval of the improvement plans. 

In the event necessary permanent offsite easements cannot be acquired through negotiation, the 
City will condemn necessary rights-of-way providing the person, firm, or corporation requesting 
such condemnation enters into a written agreement to pay all costs and expenses of the 
condemnation. The agreement shall require a cash deposit that will consist of the estimated cost 
of condemnation plus 50%, including, but not limited to, land or easement purchase cost, 
temporary construction easements, staff, appraiser and attorneys fees. It shall require payment of 
all costs and expenses of the deposit as specified by the City. Any unspent funds will be returned. 

Acquisition and maintenance of temporary construction easements outside of the limits of the 
subdivision shall be the subdivider's responsibility. 

Easements for closed conduits shall meet the following width criteria: 

1. All easements for closed conduits shall have a minimum width equal to the greater of 
fifteen feet (15') or the required trench width according to the standard detail for pipe 
bedding and initial backfill (DWG. 9-1) plus two feet (2') of additional width for every 
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foot of depth as measured from the bottom of the pipe to finished grade. Exceptions to 
the minimum width require approval by the City Engineer. 

2. All conduits shall be centered within their easements. 

3. Drainage easements for open channels shall have sufficient width to contain the ultimate 
channel, fencing where required and a twenty-foot (20') service road with drainage ditch. 
Additional width shall be provided as needed to allow equipment to safely negotiate the 
service road for the purposes of construction, operations and maintenance activities. 

4. Easements shall not be split along property lines unless otherwise approved by the City 
Engineer. 

9-6 DRAINAGE CAPACITY/DESIGN 

A. 

B. 

All drainage systems shall be designed to accommodate the ultimate development of the entire 
upstream watershed. The design storm shall be used in the design of closed conduit drainage 
systems. All open channel drainage systems shall be designed to carry the 100-year frequency 
design storm with freeboard. The City shall determine freeboard requirements.  The typical 
freeboard requirement is three feet (3’). 

The Consulting Engineer shall design an overland release path which prevents flooding to 
existing and proposed structures in the event of malfunction or overloading of the drainage 
system. The overland release path shall also be designed to carry the 100-year-design storm flows 
that exceed the capacity of the drainage system. The overland release path shall be shown on the 
grading plan for the project. All pad grades shall be a minimum of 1’ above the 100-year water 
surface or 1’ above the overland release elevation whichever is higher. The overland release path 
shall be designed and constructed in a manner to transport the peak rate of runoff from the 100-
year frequency storm falling on fully developed and saturated tributary watershed.  Streets, 
parking lots, playgrounds, pedestrian areas, pedestrian walkways, exclusive utility easements and 
other open space areas may be considered compatible uses with the overland release. 

9-7 DESIGN COMPUTATION 

The design computations for drainage shall include the following information that shall be submitted 
before the plans will be accepted for checking: 

A. 

B. 

C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 

Topographic map showing existing and proposed ground elevations that show on-site and off-site 
watershed boundaries draining onto the site. It shall also include total and sub-shed areas in acres. 

Quantity of flow (cfs) to each structure with corresponding area and land uses that generate the 
quantity. 

Quantity of flow (cfs) in each pipe. 

Flow line elevation of manhole or structure. 

Top of structure elevation. 

Hydraulic grade line elevation at each structure. 

Hydraulic gradient 

Pipe size, type, class, length and gradient. 

Channel dimensions, flow and water surface profile computations. 

Electronic diskettes or compact disc with all computer input files used for analysis and design or 
other acceptable electronic media. 
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9-8 DESIGN RUNOFF 

Design runoff shall be calculated in accordance with the Yolo County’s Hydrology and Drainage Design 
Manual, in accordance with the general standard of engineering practice and as follows: 

Drainage Area Size Peak Flow Method Design Storm 

Up to 640 Acres Yolo County Modified 
Rational Method 

10 year for pipe systems draining less than 160 
acres and 100 year for overland routing of 
excess storm flows. 

All major channels, pump stations and 
detention facilities shall be modeled using the 
“Greater than 640 acres” requirements. 

Greater than 640 Acres HEC-HMS or equivalent 100 year for pipe systems draining more than 
640 acres, channels, bridges, culverts, and 
detention facilities. 

9-9 HYDRAULICS 

A flap gate shall be installed in all laterals the flow into a mainline storm drain whenever the water 
surface level of the main line is higher than the surrounding area drained by the lateral. The flap gate must 
be set back from the main line drain so that it will open freely and not interfere with the main line flow. A 
junction structure shall be constructed for this purpose. 

Hydraulic Grade Line A. 

B. 

1. Hydraulic grade line calculations shall begin at the worst case existing ultimate 100-year 
channel or basin water surface elevation.  For the design storm, the hydraulic grade line 
shall be a minimum one-half foot (0.5') below the elevation of all inlet grates and a 
minimum one foot (1’) below the elevation of manhole covers. 

2. The hydraulic grade line shall be shown on the plans wherever the hydraulic grade line is 
above the soffit of the pipe. 

3. A note shall be made on the plans indicating stationing where the hydraulic grade line is 
below the soffit of the pipe. 

4. For open channel systems, the hydraulic grade line shall be shown for the 10 year  and 
100-year flood events. 

5. In adjacent unimproved areas with no current development plans, the future gutter flow 
line is assumed to be one and one-half feet (1.5') lower than the natural ground elevation, 
for purposes of hydraulic calculations. 

Hydraulic Gradient (Energy Grade Line) 
 
In order to analyze the drainage system to determine if design flows can be accommodated 
without causing flooding at some locations or causing flows to exit the system at locations where 
this is unacceptable, the consulting engineer shall analyze the hydraulic gradient. Following are 
the equations and charts needed for manual calculation of the location of the hydraulic gradient. 
The City Engineer reserves the right to determine the appropriate method for determination of the 
Hydraulic Gradient (Energy Grade Line). 
 
The Mannings Formula shall be used to compute capacities of all open and closed conduits other 
than driveway and cross-culverts. 
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Friction Losses 
 
Friction losses can be calculated two ways. These methods cannot be interchanged for design of 
the pipe system. One method shall be used throughout the analysis. The first method uses a 
conservative Manning's "n" value to account for minor losses. 

C. 

1. Method 1 - Friction Losses 
 
The Manning's formula shall be used to compute capacities of all open and closed 
conduits and all cross culverts that will become a part of the closed conduit system. 
 
The minimum 'n' values to be used in the Manning's formula shall conform to the 
following: 
 

 
Using Method 1 does not require the analysis of other minor losses except for Trashrack 
Head Loss identified in Section 9-9.B.2.d.4. Pipes that are designed with inlet control 
shall account for losses associated with inlet control. 

Pipe Material 'n' value 

Precast Concrete Pipe 0.015 

High Density Polyethylene Pipe 0.015 

Polyvinylchloride Pipe 0.015 

Concrete Box Culvert (within closed conduit system) 0.016 

Ribbed Metal Pipe 0.015 

Concrete Cast-In-Place Pipe 0.015 

Pavement Surfaces 0.016 

Open Channel Fully Lined 0.018 

Corrugated Metal Pipe 2-2/3" x ½" Corrugations 0.024 

Corrugated Metal Pipe 3" x 1" or 5" x 1" Corrugations 0.028 

Open Channel with Lined Bottom, Clean Sides 0.035 

Earth Channel with Clean and Uniform Sides 0.060 

Earth Channel with natural bottom and sides 0.080 or as specified 

Adopted: November 2007 9-5 



City of Colusa: Improvement Standards   

2. Method 2 - Minor losses 

Energy losses from pipe friction shall be determined by the following: 

 Sf=[Qn/l.486AR2/3]2

Where: 

 Sf = friction slope, ft/ft 

 Q = flow rate, ft /s 

 n = Mannings coefficient 

 A = area, ft2 

 R = hydraulic radius 

The head loss due to friction is determined by the formula: 

 Hf = SfL  

Where: 

 Hf = friction head loss, ft 

 L = length of outflow pipe, ft 

The minimum '"n" value used in Mannings formula shall conform to the following: 

 

Pipe Material 'n' value 

Precast Concrete Pipe 0.012 

High Density Polyethylene Pipe 0.012 

Polyvinylchloride Pipe 0.012 

Concrete Box Culvert (within a closed conduit system) 0.013 

Ribbed Metal Pipe 0.013 

Concrete Cast-In-Place Pipe 0.014 

Pavement Surfaces 0.016 

Open Channel Fully Lined 0.018 

Corrugated Metal Pipe 2-2/3" x  ½" Corrugations 0.024 

Corrugated Metal Pipe 3" x 1" or 5" x 1" Corrugations 0.028 

Open Channel with Lined Bottom, Clean Sides 0.035 

Earth Channel (Clean, Uniform Sides) or Natural Channel 0.060 

Earth Channel with natural bottom and sides 0.080 or as specified 

Velocity Head Losses 

Analysis methods must account for all minor losses. 

Minor head loss is usually written as: 

 HL=Kc(V2/2g) 
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Where: 

 HL =, the minor head loss 

 Kc = sum of minor loss coefficients 

 V2/2g = the velocity head 

The loss coefficient and the form of the equation are different depending on the type of loss, 
whether flow is open channel or pressure flow, and at times, whether flow is subcritical or 
supercritical. Full discussion and values of coefficients are given in several references (Chow 
Open Channel Hydraulics; Brater and King Handbook of Hydraulics; Rouse Fluid Mechanics for 
Hydraulic Engineers; Hendrickson Hydraulics of Culverts). The following are minor head loss 
formulas for hydraulic structures commonly found in storm drain systems and open channels. 

Entrance Losses - Entrance losses to box culverts and pipes of various materials can be 
estimated by using the entrance loss coefficients listed in Table 9-2 in conjunction with the minor 
head loss equation. 

Manhole and Junction Losses - Junctions are locations where two or more pipes join together to 
form another pipe or channel. 

Multiple pipes or channels coming together at a junction should flow together smoothly to avoid 
high head losses. Items that promote turbulent flow and-high losses include a large angle between 
the two (>60°), a large vertical difference between the two (greater than 6 inches (6") between the 
two inverts), and absence of a semicircular channel or benching at the bottom of the junction box 
in the case of pipes. Special problems arise when smaller pipes join a larger one at a junction. 

Straight Through Manhole - In a straight through manhole where there is no change in pipe 
size, the minor loss shall be calculated by: 

Hm = 0.05 (V2/2g) 

Incoming Opposing Flows - The head loss at a junction, Hjl, for two almost equal and opposing 
flows meeting head-on with the outlet direction perpendicular to both incoming directions is 
considered as the total velocity head of outgoing flow. 

Hj1=V2/2g 

Changes in Direction of Flow - When main storm drainpipes or lateral lines meet in a junction, 
velocity is reduced within the chamber and specific head increases to develop the velocity needed 
in the outlet pipe. A sharper bend (approaching 90°) will result in more severe the energy loss. 
When the outlet conduit is sized, determine the velocity and compute head loss in the chamber by 
the minor head loss formula in conjunction with the following: 

K Degree of Turn (In Junction)

0.19 15 

0.35 30 

0.47 45 

0.56 60 

0.64 75 

0.70 90 and greater 

Any degree of turn greater than 90 degrees requires approval prior to submission of 
plans.  For a graphic solution to other degree of turns, refer to Drawing 9-2. 
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Table 9-2: Entrance Loss Coefficients for Culverts (FHWA 1985) Outlet Control, Full or Partly 
Full Entrance Head Loss.               He = ke (V2/2g) 

Type of Structure and Design of Entrance Coefficient ke

Pipe, Concrete  

 Projecting from fill, socket end (groove-end) 0.2 

 Projecting from fill, sq. cut end 0.5 

Headwall or headwall and wingwalls  

 Socket end of pipe (groove-end) 0.2 

 Square Edge 0.5 

 Rounded (radius = 1/12D) 0.2 

 Mitered to conform to fill slope 0.7 

 *End-section conforming to fill slope 0.5 

 Beveled edges, 33º or 45º bevels 0.2 

 Side- or slope-tapered inlet 0.2 

Pipe, or Pipe-Arch, Corrugated Metal  

 Projecting from fill (no headwall) 0.9 

 Headwall or headwall and wingwalls square-edge 0.5 

 Mitered to conform to fill slope, paved or unpaved slope 0.7 

 *End-section conforming to fill slope 0.5 

 Beveled edges, 33º or 45º  bevels 0.2 

 Side- or slope-tapered inlet 0.2 

Box, Reinforced Concrete  

Headwall parallel to embankment (no wingwalls)  

 Square-edged on 3 edges 0.5 

 Rounded on 3 edges to radius of 1/12 barrel dimension, or beveled edges on 3 sides 0.2 

Wingwalls at 30º to 75º to barrel  

 Square-edged at crown 0.4 

 Crown edge rounded to radius of 1/2 barrel dimension, or beveled top edge. 0.2 

Wingwalls at 10º to 25º to barrel  

 Square-edged at crown 0.5 

Wingwalls parallel (extension of sides)  

 Square-edged at crown 0.7 

 Side- or slope-tapered inlet 0.2 

*Note: "End-section conforming to fill slope,'' made of either metal, concrete or HDPE are the sections 
commonly available from manufacturers. From limited hydraulic tests they are equivalent in operation to a 
headwall in both inlet and outlet control. Some end sections, incorporating a closed taper in their design, 
have a superior hydraulic performance. 
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The following equation may be used to determine the loss in head in cases where it may be necessary to 
split or branch the flow into another drain. 

Q2, V2, D1 Q1, V1, D1

Q3, V3, D3

 
Hbr = cV1

2/2g 

Where   Hbr denotes Branch Head loss 

Divergence Angle Q3/Q1 = 0.3 Q3/Q1=0.5 Q3/Q1=0.7 

90° c = 0.76 0.74 0.80 

60° c=0.59 0.54 0.52 

45° c = 0.35 0.32 0.30 

 

Several Entering Flows - The computation of losses in a junction with several entering flows 
utilizes the principle of conservation of energy, involving both position energy (elevation of water 
surface) and momentum energy (mass times velocity head). Thus, for a junction with several 
entering flows, the energy content of the inflows is equal to the energy content of the outflows 
plus additional energy required by the collision and turbulence of flows passing through the 
junction.  In addition, when two nearly equal flows enter the junction from opposing directions, 
head loss is considered as the total velocity head of the outgoing flow. 
 
For example, the total junction losses at the sketched intersection are as follows: 

HJ2 = [(Q4V4
2) - (Q1V1

2) - (Q2V2
2) + (KQ1V1

2)] / (2gQ4) 

 

Where: 

HJ2 = junction losses, ft  

Q#  = discharges, cfs  

V#  = horizontal velocities ft/s  

V3  = is assumed to be zero  

K  = bend loss factor 

 

 

Subscript nomenclature for the equation is as follows: 

Q1 = 90° lateral, cfs 

Q3, V3, D3

Q2, V2, D2

Q4, V4, D4

Q1, V1, D1
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Q2 = straight through inflow, cfs 

Q3 = vertical dropped-in flow, from an inlet, cfs 

Q4 = main outfall = total computed discharge, cfs 

Also assume: 

 Hb = K(V1
2)/2g for change in direction. 

 No velocity head of an incoming line is greater than the velocity head of the 
outgoing line. 

 Water surface of inflow and outflow pipes in junction to be level. 

When losses are computed for any junction condition for the same or a lesser number of inflows, 
the above equation will be used with zero quantities for those conditions not present. If more 
directions or quantities are at the junction, additional terms will be inserted with consideration 
given to the relative magnitudes of flow and the coefficient of velocity head for directions other 
than straight through. 

Bend Loss - Bend losses shall be calculated from the following equations: 

 Hb = Kb (V2/2g) 

Where 

 Kb = 0.20 (∆/90°)0.5  

 ∆ = Central angle of bend in degrees. 

Bend losses should be included for all closed conduits, those flowing partially full as well 
as those flowing full. 

Trash-rack Head Loss - The head loss through a stationary trash-rack is commonly determined 
from the following equation: 

 HTR = KTRV2
n/2g) 

 KTR = 1.45 - 0.45 An/Ag - (An/Ag)2

Where 

 KTR =: Trash-rack coefficient 

 An = Net area through bars, ft2

 Ag = Gross area of trash-rack and supports, ft2

 Vn = Average velocity through the rack openings (Q/An), ft/sec 

For design, assume that the rack is clogged, thereby reducing the value of An by 50%. 

9-10 CLOSED CONDUITS 

The specific type of pipe or alternate pipe to be used in the development shall be shown on the profile 
sheets. If the Consulting Engineer or contractor proposes to use any type of pipe not shown on the 
approved plans, the plans shall be resubmitted to the City for approval. The minimum inside diameter for 
pipes shall be no less than twelve inches (12"). No storm drain conduit shall have a diameter less than that 
of the conduit immediately upstream of it.  Use of plastic, polyvinyl chloride or high density polyethylene 
pipes at channel or detention basin outfall shall not be allowed. 
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Material 
 
Publicly maintained drainage systems shall be constructed of the following materials and installed 
consistent with the latest edition of the City of Colusa Construction Specifications: 

A. 

1. Reinforced Concrete Pipe 
 
Class of pipe shall be based upon depth as detailed in the Standard Drawings. Pipe shall 
conform to ASTM C76, latest revision. The consultant shall specify on the plans that the 
assembly of joints shall be in accordance with the pipe manufacturer's recommendations 
and the requirements of ASTM C 443. 

2. Concrete Cast-In-Place-Pipe 

a. Where Concrete Cast-In-Place-Pipe is to be used, a soil report is required for the 
project that addresses placement of Concrete Cast-In-Place-Pipe. Copies of said 
soil report must be provided in addition to the items required in Section 9-7.  

b. The Consulting Engineer shall provide details on the plans for connection of the 
Concrete Cast-In-Place-Pipe to the different piping materials being used. 

c. The minimum wall thickness at all points shall be 1/12 of the nominal internal 
diameter of the pipe plus one-half inch (1/2"), but in no case less than two inches 
(2"). 

d. Under no circumstance shall Concrete Cast-In-Place Pipe be placed in seasonal 
or permanent ground water tables. 

3. Polyvinyl Chloride Pipe 

a. Polyvinyl Chloride (PVC) Pipe is not allowed in public storm drain systems. 

4. High Density Polyethylene Pipe 

a. High Density Polyethylene Pipe is not allowed in public storm drain systems. 

5. Metal Pipe 

a. Metal pipe may only be used for roadside access culverts of length less than 60 
feet.  Metal pipe shall be corrugated steel, corrugated aluminum, corrugated 
aluminized steel Type II, ribbed steel, ribbed aluminized steel Type II or ribbed 
aluminum.  Metal pipe shall be bedded and initial backfilled with Class 2 
aggregate base or crushed rock. 

b. Metal -pipe shall be designed for a minimum maintenance free service life of 
fifty (50) years in accordance with the methods specified in Section 854.3 and 
854.4 of the California Department of Transportation Highway Design Manual. 
To assure that the maintenance free service life is achieved, alternative metal 
pipe may require added thickness and/or protective coatings. The Consulting 
Engineer shall provide certified copies of the laboratory report giving the results 
of pH and resistivity tests. The report shall also include a map showing the 
location of each site and depth where samples were taken. 

c. Unless otherwise specified by the City Engineer, a minimum of two soil samples 
shall be taken for the first 1,000 lineal feet of pipe or fraction thereof on a project 
with a minimum of one additional sample being required for each additional 
1,000 lineal feet of pipe or fraction thereof. The samples shall be taken along the 
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approximate alignment and at the approximate depth of the pipe to be installed. 
Priority in sampling shall be given to trunk facilities. 

Cover Requirements 
 
At locations where the minimum cover requirements cannot feasibly be obtained, the conduit 
shall be either encased in concrete or provided with a concrete cover or other methods of pipe 
protection as approved by the City Engineer. Cover shall be measured from the top of a rigid 
pavement or the bottom of a flexible pavement. 

B. 

1. Minimum Cover 

Table 9-3: Minimum Pipe Cover Requirements 

Pipe Material Type and Location Minimum Cover Requirement 

Corrugated Metal Span/8 but not less than 12 inches (12") 

Spiral Rib – Steel Span/3 but not less than twelve inches 
(12") 

Spiral Rib - Aluminum with spans less than or equal to 72" Span/2 but not less than twelve 
inches(12") 

Spiral Rib - Aluminum with spans greater than 72" Span/3 but not less than thirty inches 
(30") 

Reinforced Concrete in unpaved areas and under flexible 
pavements 

1/8 the diameter or rise (the greater of) 
but not less than twelve inches (12") 

Reinforced Concrete under flexible pavements 
(Class IV, V) 

1/8 the diameter or rise (the greater of) 
but not less than twelve inches (12") 

Reinforced Concrete under flexible pavements 
(Class I, II and III) 

1/8 the diameter or rise (the greater of) 
but not less than twelve inches (24") 

Reinforced Concrete under rigid pavements A nine-inch (9") space between top of 
pipe and bottom of slab consisting of 
compacted granular fill shall be 
maintained at a minimum. 

Cast-in-Place-Concrete-Pipes in paved areas The Structural Section (AC & AB) plus 
twenty-four inches (24") 

Cast-in-Place-Concrete-Pipes in unpaved areas Twenty-four inches (24") 

Note: All depths shown are for a minimum trench width equal to the outside diameter of the pipe plus 
sixteen inches (16") measured at the top of the pipe. 
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2. Maximum Cover 

Table 9-4a: Maximum Pipe Cover Requirements - Concrete Pipe 

Measured to bottom of trench in feet 

RCP
Class

DIA. 

 I II III IV V

Cast In Place 

 

12 8 12 30
15 10 15 35
18 11 16 38
21 12 17 39
24 12 18 39
27 13 19 39
30 14 19 38
33 14 20 38

No Limit 

36 13 17 27 69

No Limit 

42 14 18 29 62 38 
48 15 19 30 60 30 
54 

Not 
Permitted 

16 20 31 58 26 
60 14 16 21 31 57 24 
66 15 17 22 32 56 21 
72 15 18 23 33 56 21 

Note: All depths shown are for a minimum trench width equal to the outside diameter of the pipe plus 
sixteen inches (16") measured at the top of the pipe. 

 

Table 9-4b: Maximum Pipe Cover Requirements - Metal Pipes 

Measured to bottom of trench in feet 

CMP** Ribbed Steel Pipe Ribbed Aluminum Pipe
Thickness - inches Thickness - inches Thickness - inches

DIA. 

 0.064 0.079 0.109 0.138 0.168 0.064 0.079 0.109 0.060 0.075 0.105 0.135
12 99 
15 99 
18 99 

 

 
21 99 99 

 

 

 

 

24 93 99 

No 

 

36 50 67 21 29 49 64
30 74 93 99 

Limits 

 

30 40 56 17 24 40 51
36 62 78 99 99 26 35 48 14 21 34 44
42 53 66 93 99 

 

 

21 31 41 13 18 30 37
48 46 58 81 99 99 20 28 38 12 17 26 34
54 47 52 72 93 99 19 26 34 15 25 31
60 43 53 65 84 99 25 32 14 23 28
66 39 48 68 76 93 22 30 21 26
72 35 42 62 70 85

 

 22 28

 

  
20 25

Notes: 
1:  All depths shown are for a minimum trench width equal to the outside diameter of the pipe plus sixteen inches 

(16") measured at the top of the pipe. 
2:  ** Normal pipe corrugation profile is 2 2/3" x Vi". The corrugation of the pipes within the shaded box area shall 

have profile of 3" x 1" or 5" x 1". 
3:  When flow velocity exceeds five (5) feet per second, the next thicker gauge shall be used for CMP pipe. 
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3. Temporary Construction Vehicle Loading 

a. A note shall be made on the plans stating the minimum cover requirement during 
construction for temporary construction vehicle loading, such as scraper or truck 
haul routs. 

b. For metal pipes, place at least four feet (4') of cover over the top of the pipe. 

c. For rigid pipes, place at least three feet (3') of cover over the top of the pipe. 

Trench Requirements C. 

D. 

E. 

1. Trenches shall be excavated with full depth, vertical sides whenever possible. 

2. The minimum trench width shall not be less than the outside diameter of the pipe barrel 
plus sixteen inches (16"), measured at the top of the pipe.  Where conditions require side 
sloping of trenches, the minimum vertical trench shall be from the bottom of the trench to 
one foot (1’) over the top of the pipe. 

3. In fill areas, or in areas with poor soil conditions where it is anticipated that a good, firm, 
vertical-walled trench cannot be constructed, the consulting engineer shall design the pipe 
structural requirements in accordance with good engineering practice. A note shall be 
placed on the plans directing the contractor to place the proper strength pipe if trench 
conditions encountered differ from the design trench. 

Spacing Requirements 
 
When multiple adjacent pipe lines are used, they shall be spaced so that the sides of the pipes 
shall be no closer than two feet (2’), or for parallel pipes larger than forty-eight inches (48") in 
diameter, the spacing shall be one half (1/2) the nominal diameter.  This is to permit adequate 
compaction of backfill material.  Special bedding and backfill considerations shall be taken when 
depths of parallel pipes vary. 

Alignment Requirements 

1. The location of storm drainage pipelines in new streets shall be approximately one and 
one-half feet (1½’) behind the face of curb. The storm line shall be placed to enter the 
curb inlets at the center of the box.  

2. All new storm drains shall be placed a minimum of one hundred feet (100') from existing 
and proposed water wells. Encroachments less than one hundred feet (100') require 
special approval. 

3. Meandering and unnecessary angular changes of pipelines shall be avoided. Angular 
changes, when necessary, shall not exceed 90 degrees unless approved by the City 
Engineer. No angular changes in direction are allowed for Concrete Cast-In-Place-Pipe 
other than on a radius. 

4. Pipeline Radius Criteria: All pipe placed on curves shall meet manufacturer's 
recommendations for curved alignment. All curves, radii, length of pipe joints, and types 
of pipe shall be shown on the plans. The minimum radius of curvature for Concrete Cast-
In-Place-Pipe shall be determined by the formula R = 30D where R = radius of curvature, 
and D = nominal internal pipe diameter, with R and D expressed in the same units. 

5. Pipelines shall be laid straight in both horizontal and vertical planes between manholes 
unless otherwise approved by the City Engineer. 

6. Where storm drain pipelines of different diameter join, the invert elevations shall be 
adjusted to maintain a uniform energy gradient. 
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7. In some situations, pipelines may be placed in alternative locations, including under curb 
and gutter, as approved by the City Engineer. 

Velocity F. 

G. 

H. 

I. 

A. 

B. 

C. 

1. The minimum full flow velocity shall be no less than two (2) feet per second. The 
maximum velocity shall be less than the critical velocity at full flow. 

2. When full-flowing pipelines that produce velocities greater than twelve (12) feet per 
second are approved by the City Engineer, special provisions shall be taken to prevent 
erosion or pipe displacement and to keep the EGL contained underground. 

Entrances and Exits 

1. Headwalls, flared end sections and other structures at entrances shall be designed to 
increase hydraulic efficiency, prevent erosion adjacent to the conduit and provide a 
counterweight to prevent flotation.  Headwalls or flared ends sections should be used at 
discharge ends of culverts and pipe. 

2. When a drop inlet is not installed, flared end sections should be used. Headwalls may be 
used where dictated by physical conditions. Both installations shall conform to the State 
Standard Plans. 

3. Where exits are necessary, headwalls or flared end sections should be used for culverts. 
Where drainage systems discharge into a channel, standard headwalls shall be installed 
per the State Standard Plans. The vertical face of the headwall shall be set back a 
sufficient distance from the channel side slope to accommodate flapgates in a fully 
opened position without encroachment of the flap past the channel side slope face. 

4. Energy dissipation shall be designed at outlets into earthen channels. 

Water and Soil Tight System 

1. All storm drain pipe, manholes, and fitting connections, including drain inlet laterals shall 
be water and soil tight and tested in conformance with Section 38-10 of the Construction 
Specifications. 

2. A note shall be placed on the improvement plans stating these requirements and that the 
contractor is responsible for providing equipment and labor for performing tests and 
making measurements when directed to do so by the City’s inspector. 

Bores and Jacked Pipe 
 
All casing pipes shall be sealed at both ends in such a manner as to provide a water resistant seal. 

9-11 MANHOLES 

Requirements for manholes are as follows: 

Standard precast concrete or saddle type manholes shall be used except where special manholes 
or junction boxes are required. The design of special manholes and junction boxes must be 
submitted to the City Engineer for approval. 

In no case will junction boxes or manholes be allowed which are smaller than forty-eight inches 
(48") greatest inside dimension. Design engineer may be required to submit specific structure 
designs for manholes on larger pipes or multi-pipe intersections. 

Manholes on intersections of pipe or multiple pipelines larger than 42” may require riser barrels 
greater than 48” diameter. 
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Precast concrete manholes shall be manufactured in accordance with ASTM C 478. Cast-in-place 
manholes shall conform to Drawings 9-3 and 9-4.  Cast-in-place manholes on 60” diameter pipe 
or larger shall be Type ‘B’ Saddle Manholes per Drawing 9-4. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 
K. 

Manholes shall be located at junction points, angle points greater than 15 degrees, and changes in 
conduit size or materials. On curved pipes with radii of 200-feet to 400-feet, manholes shall be 
placed at the B.C. and E.C. and on 300-feet maximum intervals along the curve. On curves with 
radii exceeding 400-feet, manholes shall be placed at the B.C. and E.C. and on 400 feet maximum 
intervals along the curve for pipes twenty-four inches (24") and less in diameter and 500-feet 
maximum intervals along the curve for pipes greater than twenty-four inches (24") in diameter. 
Manhole spacing on curves with radii less than 200-feet will be determined on an individual 
basis. 

Spacing of manhole, junction boxes or inlets of such size as to be accessible for maintenance 
shall not exceed 400-feet for drains fifteen inches (15") and smaller in diameter, 500-feet for 
drains between eighteen inches (18") and thirty-six inches (36") in diameter, and 600-feet for 
pipes forty-two inches (42") or larger in diameter. The spacing of manholes shall be nearly equal 
whenever possible. Manholes shall not be placed in roadway intersections unless necessary as a 
junction point. 

All manholes and junction boxes other than inlets shall have standard manhole frames and covers 
as shown in Drawings 9-5. Manholes will not be allowed in the gutter flow line. 

A reinforced concrete lid as shown on Standard Drawing 9-4 shall be required when any pipe 
would enter the manhole above any portion of the base of a manhole cone. 

Slotted manhole covers may be used to pick up minor drainage in non-traffic areas, including on-
site drainage on residential lots. Covers shall conform to Drawing 9-7. 

Improvement plans shall include a special detail for all manholes at junction points where there is 
a change in pipe direction and pipe diameter exceeds forty-eight inches (48"). 

The maximum manhole chimney height is eighteen inches (18"). 

Resilient connectors are required between the manhole and pipe except in the case of type of 
Type B Saddle Manholes (Drawing 9-4).  The resilient connector is manufactured in accordance 
with ASTM C 923. Use of non-shrinking or expansive grout for making connections of pipe and 
water stop to manhole walls is required. 

9-12 JUNCTION BOXES 

Drop inlets may be used as junction boxes provided that no pipe entering or leaving the box is larger than 
18 inches inside diameter. For any junction box with a pipe 21 inches or larger in diameter, the inlet shall 
have a manhole base and top slab. The inlet shall be mounted on top of the top slab. All other non-inlet 
junction boxes shall conform to the requirements for manholes. 

9-13 INLETS 

The standard curb inlet shall be “Santa Rosa” grateless inlet as specified in Drawings 9-12.  Combination 
grate and curb-inlets may be required on steeply sloped streets (generally greater than 4%) when high 
velocity street flows require energy dissipation and a larger inlet area.  Grate only inlets shall NOT be 
used in sump conditions to avoid complete clogging of the drain.  All inlet selections other than “Santa 
Rosa” style require approval by the City Engineer. 

Requirements for inlets are as follows: 
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A. 

B. 

Water Surface

d2  

d1  Sx

a Sw

W

Qw

Qx

T

tx

Inlets shall be placed so that the length of flow in the gutter does not exceed 500-feet in either 
direction. The flow rate used to check the depth shall include any runoff that may by-pass 
upstream grates. Exceptions to the 500-feet limit standard may be granted by the City Engineer. 

The figure below is a cross section of a typical compound gutter. 

 
Figure: Flow in Compound Gutters 

The equations for determining spread and depth in compound gutter sections are given below. 

 d1 = TSx + a 

 Sw = a/W + Sx

 A = (T2Sx + Wa)/2  

 d2 = (T-W)Sx

 ts = (Qsn/0.56Sx
5/3S1/2)3/8

 Q = Qw+Qs 

 Qs = 0.56[(T - W)Sx]2.67S0.5/nSx  

 Qw = 0.56{(TSx + a)2.67 - [(T - W)Sx]2.67}S0.5/n(a/W + Sx) 

Where: 

 T = width of flow or spread, ft 

 S = longitudinal slope, ft/ft  

 Q = gutter flow rate, cfs 

 Qw = depressed section flow, cfs 

 Qs = gutter capacity above depressed section, cfs 

 Sx = pavement cross slope, ft/ft (typically 0.02) 

 Sw = depressed section slope, ft/ft  

 W = width of depressed gutter section, ft  

 a = gutter depression, ft 

 d1 = depth of water at curb, ft 

 d2 = depth of water at change in section slope, ft 
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 n = Manning's roughness coefficient (typically 0.016) 

 ts = width of flow or spread beyond depressed section, ft 

C. 

E. 

F. 

G. 

H. 

A. 

B. 
C. 
D. 
E. 

A. 

B. 

C. 

D. 

A clogging factor of fifty percent (50%) shall be used when computing the interception capacity 
of the inlet. 

D. The connector pipe from inlets at sag points shall be sized to accommodate the design runoff 
taking into consideration bypass flow from upstream inlets. 

Caltrans type OCP or OCPI, Sheet D75B, inlets shall be used in unimproved medians, and may 
be used in roadside ditches away from driveway locations and in back lot situations. 

Curb opening catch basins with grating(s) and debris skimmer, Caltrans type GO, Sheet D74B, 
shall be used in locations where additional inlet capacity beyond what a single “Santa Rosa” inlet 
can intercept.  If further grate capacity is required then Caltrans type GT4, Sheet D74A, may be 
considered. 

Inlets in streets shall be placed at lot lines in residential subdivisions, except at intersections 
where they shall be placed at the curb return. 

A minimum horizontal distance of eight feet (8') along the trunk line must separate laterals. 

9-14 PIPE STUBS 

The criteria for pipe stubs shall be as-follows: 

Temporary pipe stubs shall be two (2) sizes larger than the permanent pipe and a flared end 
section or a drop inlet shall be used at the entrance. 

A headwall and trash rack shall be required where the upstream pipe ends at a park or open field. 

Whenever a pipe stub is required, all ditches and swales shall be graded toward the stub. 

Pipe stubs shall be as deep as possible to provide for future extension. 

Flared end sections shall be required for the upstream/downstream end of a pipe system that does 
not connect to an existing pipe system or channel. 

9-15 HEADWALLS, WINGWALLS, ENDWALLS, TRASH RACKS, ACCESS CONTROL 
RACKS AND RAILINGS 

The requirements for these facilities are as follows: 

All headwalls, wingwalls and endwalls shall be considered individually and in general shall be 
designed in accordance with the Caltrans Standards and Specifications. 

Trash racks will be provided where they are necessary to prevent clogging of culverts and storm 
drains and eliminate hazards. Trash racks shall be designed such that the ratio of trash rack open 
area to drain opening is at a minimum four to one (4:1). 

Access control racks shall be required on pipes twenty-four inches (24") or larger and shall be 
designed such that the ratio of access control rack open area to drain opening is at a minimum 
four to one (4:1). 

The City Engineer may require metal beam guardrail or chain link fencing at culverts, headwalls, 
box culverts, and on steep side slopes. Installation shall be in accordance with the Caltrans 
Standards. 
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9-16 DRAINAGE PUMPS 

Drainage pumping plants shall be designed in accordance with the latest edition of the Hydraulic Institute 
Standards and as specified by the City Engineer. Consideration shall be given to the following minimum 
criteria: 

1. Redundant pumping capability shall be provided. 

2. Back up power supply or natural gas or diesel driven engines. 

3. Trash cleaning from waste stream during pumping operations. 

4. Automate control system and telemetry for alarm notification, including integration into 
any existing SCADA system. 

5. Minimum life-cycle costs for the pumping facilities including construction costs. 

6. Site security and lighting. 

7. Aesthetics such as landscaping and fencing. 

9-17 DETENTION SYSTEMS 

Detention system designs require the approval of the City Engineer. Consideration shall be given to the 
following minimum criteria: 

1. Storage volume based on 100 year storm; critical storm duration to be determined based 
on analysis of rainfall and runoff patterns for the entire storm season. 

2. Peak discharge shall not exceed 95% of the undeveloped or pre-existing peak flow from 
the 1-day, 100-year event. 

3. One foot (1’) minimum freeboard, increased as required to account for wave action in the 
primary storm wind direction.  Three feet (3’) minimum freeboard may be required on 
larger facilities. 

4. Overflow elevation and route to be at least 1’ below any affected buildings. 

5. 3:1 maximum earth side slopes where exposed to water. 

6. 10’ wide access road around entire basin; including access road to basin bottom for 
maintenance during dry periods. 

7. Outlet control facilities to consist of gated gravity release (preferred) and pumped when 
unavoidable. Nominal pumping facilities required to empty pond if it doesn’t empty by 
gravity flow. 

8. Any required pumping facilities to meet above requirements for Drainage Pumps. 

9. Minimum life-cycle costs for the detention facilities including construction costs. 

10. Temporary and permanent erosion control and landscaping. 

11. Site fencing to prevent unauthorized entry. 

12. Special requirements will be determined by the City Engineer where a facility is planned 
to provide mixed public use. 

9-18 RETENTION STORAGE 

Retention ponds may be used with prior written authorization by the City Engineer.  If authorized, the 
retention ponds will be sized using the criteria provided below: 
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A. 

B. 

C. 

D. 

E. 

Configure all retention storage (effective flood control storage) above maximum groundwater 
elevation for the proposed retention pond site. Maximum groundwater elevations will be 
estimated using all the best available information, including actual seasonal groundwater 
measurements of monitoring wells, preferably within a one mile radius. The maximum 
groundwater elevation shall be approximated using data from the California Department of Water 
Resources groundwater database for Colusa County, and the worst-case condition from either 
site-specific or regional estimations. Minimum allowable groundwater separation is 0' from a 
flood control perspective; however, as soil conditions may vary, separation shall be increased if 
groundwater contamination is a permit issue with federal, state, or local agencies. 

Determine the pervious and impervious tributary area within the directly contributing watershed.  
Include the retention pond site/area as an impervious surface. 

Determine/verify that the surrounding (non-tributary) area 100-year (worst-case) flood condition 
does not overflow and/or spill into or across the contributing watershed of the retention pond, 
utilizing established City Standards for assessing flooding impacts. 

Determine the precipitation on the contributing watershed resulting from the l00-year storm with 
one-year duration.  Precipitation data shall be obtained from the City Engineer.  Distribute the 
precipitation from this step according to the following distribution: 

 

Month Percent Total 
October 0.8 

November 10.1 
December 6.9 
January 30.9 

February 0..7 
March 3.1 
April 3.4 
May 1.6 
June 1.7 
July 0.8 

August 0 
September 0 
TOTAL 100% 

 

Attribute no losses to impervious areas within the contributing watershed.  Attribute losses to 
pervious areas differently each month using effective rainfall estimates (reaching retention 
storage) expressed as a percentage of the monthly rainfall below (for each month): (Note the 
monthly effective rainfall for pervious areas varies due to varying saturation levels during the 
year). 
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Month Effective Rainfall 
(% Monthly Rainfall as Runoff) 

October 0 
November 43.4 
December 31.4 
January 51.5 

February 90.4 
March 58.0 
April 5.0 
May 0 
June 0 
July 0 

August 0 
September 0 

 

F. 

G. 

H. 

I. 

J. 

Develop a table to calculate month-by-month water balance accounts to assess the impacts of 
infiltration (percolation into soil), evaporation, transpiration, rainfall (from steps C and D above), 
total runoff volume, impervious area and runoff volume, pervious area and runoff volume, and 
incidental runoff volume (lawn over-watering).  Monthly evaporation (pan) and transpiration 
estimates shall be estimated according to Bulletin 113 of the California Department of Water 
Resources or other appropriate climatological station. Full evaporation will only be allowed to 
deplete the storage volume if the operation and maintenance activities include annual 
removal/destruction of all vegetation within the water storage prism. Otherwise, transpiration 
values shall be used as if the pond is completely vegetated.  On-site percolation tests shall be 
performed at a minimum of two tests per acre of pond footprint, at the elevation of the proposed 
soil interface. This pond design calculation shall begin with an empty pond and leave no more 
than 25% of the total design volume in the pond at the end of a year's cycle. 

All retention ponds must be designed to be dewatered for a two-month period between September 
1 and October 31 (or other period specified by the City) to an elevation at or below the invert of 
all connecting storm drain inlet pipes to allow for City inspection and maintenance.  If pumping 
becomes necessary to dewater the pond, installation and operation of dewatering pump(s) shall be 
provided at no additional cost to the City. If pumping is required to dewater the pond for five 
consecutive years, a permanent pump installation to effectively dewater the pond within a two-
month period between September 1 and October 31 will be required. 

All retention ponds shall be designed with a minimum 15-foot-wide operating road around the 
perimeter of the pond that is a minimum of one foot above the maximum calculated (design) pond 
level. If overland release is considered, the overland release shall be at or above the maximum 
design pond level (based upon the 100-year annual volume calculations noted above).  Overland 
release over the perimeter road shall include sufficient erosion control measures to armor the 
release path. All other applicable release criteria adopted by the City shall still apply 

Retention pond design shall include a staff gage for reliably monitoring the water level in the 
pond at all times. Retention pond design shall also include an access ramp and sump area to 
provide the City with an emergency pumping/dewatering and discharge location that is easily 
accessible, 

If the pond design is proven to be inadequate/incorrect after the operation of the pond, the 
tributary area to the pond will provide a permanent pump installation, or other reliable dewatering 
construction (i.e., channel or pipe) to the satisfaction of the City Engineer_ The pond design shall 
be considered inadequate if the water surface exceeds maximum design pond stage at any time, 
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unless the previous year's rainfall records indicate the design precipitation was exceeded. The 
pond design shall also be considered inadequate if greater than 25% of the design volume is 
present in the pond at the end of August of any year. 

9-19 HYBRID RETENTION/DETENTION STORAGE 

A. 

B. 

A. 

B. 

C. 

If groundwater pumping is introduced as a means of gaining effective flood control storage, it 
shall be done only with the written approval of the City Engineer.  If the groundwater table is 
invaded by design, the design shall include volume influences on the pond with groundwater 
permanently at maximum levels during the water balance calculations in Step F of the Section -
18, Retention Storage. The location of proposed flood control storage below the groundwater 
table will only be allowed with reliable pumping or gravity drainage that can effectively drain 
both rainfall and groundwater inflows, 

If permanent pumping is introduced as a means of dewatering the pond (by design) during 
months where there is expected rainfall that reaches design storage (November 1 – April 30), then 
such a pond will be considered a "Hybrid Retention/Detention" Pond, and pumping will be 
evaluated for downstream impacts during downstream design flood event analyses. Such 
pumping will be considered continually "on" for any such downstream impacts calculations. Such 
pumping shall not exceed the 2-year peak flow determined at the point of discharge under 
existing conditions.  Note:  Existing conditions tributary areas will be utilized for determining 
peak pumping flow, as tributary areas to a designed storage pond are generally larger.  All 
permanent pump installations shall be designed according to current adopted City Standards with 
backup power supply and pumping redundancies, 

9-20 OPEN CHANNELS 

Open channels are required whenever one or more of the following applies: 

1. The design flow rate exceeds the capacity of a seventy-two inch (72") pipe. 

2. The outfall is at an elevation such that minimum cover cannot be obtained over the pipe. 

3. City policy or project approvals require the channel to remain natural. 

Open channels shall consist of natural earth channels, lined bottom channels or concrete lined 
channels as approved by the City Engineer. 

Criteria for open channels shall be as follows: 

1. Open channel design shall include a water surface profile analysis using the Corps of 
Engineers HEC RAS computer program or their UNET program or other hydraulic 
program if approved by the City Engineer. 

2. Open channels shall be designed to convey the 100-year flood event with a minimum 
one-foot (1') of freeboard. The City Engineer or FEMA may specify additional freeboard 
requirements. 

3. Minimum velocity:  Two-feet per second (ft/s) 

4. Maximum velocity: 

a. Earth channels, six ft/s 

b. Lined channels, ten ft/s 

c. Bottom-lined channels, eight ft/s 
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5. The Consulting Engineer shall determine if a need for super elevating the outside bank on 
bends is required. 

6. The centerline curve radius of an open channel shall be equal to or greater than twice the 
bottom width (thirty -five foot (35') minimum). 

7. Natural earth channels shall be vegetated with native grasses or other permanent 
vegetative cover as determined by the City Engineer. 

8. Channels shall be constructed to a typical cross section. Fully lined channels shall be 
designed with side slopes of 1 horizontal to 1 vertical (1:1); channels with unlined sides 
shall be designed with side slopes of 3 horizontal to 1 vertical (3:1) or flatter. Any 
exceptions shall be subject to approval by the City Engineer. 

9. All channels shall have a minimum bottom width of six feet (6') and shall have access 
ramps for maintenance equipment. An access ramp is required between each set of 
culverts or other above grade channel obstructions and at the upstream and downstream 
ends of the channel. Drawing 9-18 shows the typical ramp and transition detail. A twenty 
foot (20') service road shall be provided having a sixteen-foot (16') improved surface and 
two-foot (2') shoulders on each side. Roads having a radius tighter than forty-two feet 
(42') shall require additional width as determined by the City Engineer. 

10. For all channels, either improved or natural, the following items shall be shown on 
improvement plans in addition to information heretofore required: 

a. Typical sections and cross-sections. 

b. Profile of the existing channel and top of bank profile for a minimum of 1,000-
feet each side of the development in order to establish an average profile grade 
through the development. The Consulting Engineer shall contact the City for 
profiles of major drainage channels. 

c. Interceptor Ditches - Interceptor ditches or approved alternates shall be placed at 
the top of the cut or bank where deemed necessary by the City Engineer to 
prevent erosion of the channel bank. Runoff shall not be allowed to "sheet drain" 
over top of bank. 

11. Erosion Protection – All natural or graded surfaces disturbed by construction operations 
shall be protected from erosion by installation of temporary and permanent erosion 
control improvements. Drawings 9-19 and 9-20 show details for both pipe and ditch 
discharge erosion. 

9-21 OUTFALL DESIGN 

Requirements for outfall design are as follows: 

A. 

B. 

C. 

D. 

All drainage outfalls shall be shown in plan and profile on the improvement plans for a distance 
of 1,000 feet beyond the improvement or until a definite "daylight" condition is established. 

All existing and proposed drainage ditches upstream and downstream of the improvement shall 
be shown on the plans and profile for a distance of at least 500 feet or until an average profile 
grade through the improvement is established. 

The profiles shall include ditch flow-line and top of bank elevations (right and left when 
different). 

When improvements have more than one unit or phase, the drainage outfall shall be shown as 
extending to the property boundary and beyond, if required, although it may not be constructed 
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with the current unit development. All temporary outfalls shall be shown in both plan and profile 
on the improvement plans. 

9-22 FENCING REQUIREMENTS 

The requirements for fencing (see Drawings 9-21 and 9-22) shall be as follows: 

A. 

B. 
C. 

D. 

A. 

B. 
C. 

D. 

Detention facilities, pumping stations and improved channels exceeding three feet (3') in depth 
and with side slopes steeper than 3:1 shall be fenced with six foot (6') chain link or other suitable 
open style fencing. The approval of the City Engineer is necessary for other suitable open style 
fencing. 

In all other areas, fencing shall be placed only upon the recommendation of the City Engineer. 

Drive gates shall be minimum 12-feet (12') wide, and walk gates shall be 4-feet (4') wide 
minimum. Drive gates shall be set a minimum of 20-feet (20') back from the edge of pavement to 
allow for a safe parking area off of the traveled way while opening /closing gates. AC paving 
shall be provided between the traveled way and drive gate. AC paving design shall be per Section 
4 - STREETS of these Improvement Standards. 

Fences shall be located 6-inches (6") inside the drainage right-of-way and easement lines and a 
minimum one-foot (1') from top of bank. 

9-23 CROSS CULVERT CRITERIA 

The design of cross culverts shall be as follows: 

Cross culverts shall be designed in accordance with procedures outlined in the U.S. Department 
of Transportation "Hydraulic Design of Highway Culverts," Hydraulic Design Series No. 5, 
September, 1985. 

Cross culvert size shall be determined based-on runoff-as specified in these standards. 

Cross culverts shall be checked against 100-year run off to assure, that no adverse effect will 
occur upstream and downstream because of the higher design event. 

Cross culvert profile will be determined by an examination of the overall profile of the channel 
for a minimum distance of 500-feet on each side of the installation. 
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Standard Drawings 

Section 9 – Storm Drainage Design 

Drawing Sheets Description 

9-1 1 Pipe Bedding and Initial Backfill (Drainage) 

9-2 1 Loss in Junction Due to Change in Direction of Flow in Lateral

9-3 1 Type A Saddle Manhole 

9-4 3 Type B Saddle Manhole (Main Line ID = 60” or Larger) 

9-5 1 Grey Cast Iron Standard 24” Manhole Frame & Cover 

9-6 2 Unused 

9-7 1 Grate Type Manhole Cover 

9-8  Unused 

9-9  Unused 

9-10  Unused 

9-11  Unused 

9-12 3 Drop Inlet Type G (Vertical C & G Only) 

9-13  Unused 

9-14  Unused 

9-15  Unused 

9-16  Unused 

9-17  Unused 

9-18 1 Typical Ramp and Transition Detail 

9-19 1 Erosion Control Pipe Discharge 

9-20 1 Erosion Control Ditch Discharge 

9-21 3 Barbed Wire and Wire Mesh Fences 

9-22 2 Chain Link Fence 

9-23 1 Utility Stream Crossing 

9-24 1 Flexible Connector Pipe to Manhole Detail 
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Introduction  

The purpose of this technical memorandum (TM) is to describe wastewater flows expected 
within the City of Colusa’s (City) Sphere of Influence (SOI) and how these flows will be 
conveyed to the City’s WWTP.   

In 2009 the City completed a sewer master plan to serve City growth. The master plan 
recommended abandoning two older sewer pump stations, deepening and increasing the 
gradient of certain sewers through town, construction of a new larger station serving the 
western side of the City, and expanding the South Wescott pump station to serve growth in 
the Eastern side of the City (see Figure 1). Since 2009, the City’s SOI and zoning has changed 
and there is better information on how to expand these two pumps stations. 

This memo will describe: 

1. The existing sewer collection system  
2. Existing and future average and peak hourly flows  
3. Sewer sheds, flowrates, and a plan to route the flows to the WWTP 
4. Locations and future capacity of sewer pump stations 
5. A sewerage plan for the western side of the City to abandon and replace two older 

sewer stations near Will S Green Avenue. 
6. A sewerage plan for the eastern side of the City to maximize capacity and expand 

the Wye and South Westcott Pump Station.  
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Figure 1: Tributary Areas for Major Pump Stations  
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Existing City Sewer Collection System 

Existing Sewers 

The City’s existing wastewater collection system covers an area of approximately 1000 
acres and provides service to about 6600 residents as well as commercial and industrial 
users. The city owns and maintains a network of over 28 miles of sewer pipelines, force 
main, and six existing pump stations, which convey flow from throughout the City’s service 
area to the City of Colusa Wastewater Treatment Plant (WWTP). The City’s existing 
wastewater collection system including pump stations and tributary areas are shown in 
Figure 2.  

Existing Pump Stations 

The City currently has six operating pump stations that convey wastewater to the City’s 
WWTP. The location of each pump station is shown in Figure 2.  Almost all the City’s pump 
stations operate to lift the City’s wastewater into adjacent gravity sewers with the exception 
of the South Wescott pump station, which pumps wastewater into an 8-inch force main 
that discharges to the City’s WWTP. A summary of attributes associated with the City’s six 
existing pumps stations are outlined in Table 1 below.  

 

Table 1: Summary of Existing Pump Stations  

Pump Station Type 
Rated 

Capacity 
ea. (gpm) 

TDH (feet) HP Comments 

Indian Oaks Submersible 310 -- 3.2 
Not 

impacted 
by growth 

Primary Vertical Centrifugal 600 -- 10 
To be 

abandoned 

Ross Vacuum 300 -- 7.5 
Not 

impacted 
by growth 

South Wescott Submersible 650 60 20 
Flygt Model 

NP 
3153.095 
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Pump Station Type 
Rated 

Capacity 
ea. (gpm) 

TDH (feet) HP Comments 

Screens Vertical Centrifugal 600 N/A 10 
To be 

abandoned 

Wye Submersible 600 25 10 
Flygt Model 

FP 
3127.390 
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Figure 2: Existing Tributary Areas, Sewer Collection System, and Pump Stations 
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City Growth Plans 

Existing and proposed land use types were established using the City’s 2007 General Plan 
Land Use Map, City of Colusa 2014 Zoning Map, Colusa County GIS zoning maps, and input 
from City staff. Future development on vacant land was based on land uses described by 
the General Plan as well as anticipated land development plans currently under review by 
the City including: Rancho Colus Apartments, Walnut Ranch, Wescott Property 
Development, Cannabis industrial and other specific commercial and residential 
development throughout the City’s SOI (see Table 2).  

 
Table 2: Summary of Planned Development Projects (2022)    

Planned Development Project EDUs Total Acreage 

Brookins Ranch 441 147 

Cannabis Industrial 9 80 

Colusa Crossings 2790 350 

Rancho Colus Apartments 98 4 

RV Commercial Resort 323 81 

Tennant Estates 101 40 

Walnut Ranch 70 33 

Wescott Property 265 86 

  820 4097 820 

 

The City’s wastewater flows were calculated using the acreage attributed to existing and 
projected types of land use and multiplying it by its designated equivalent dwelling unit 
(EDU). An EDU is a unit of measure that normalizes all land use types to the level of 
demand created by one single-family housing unit consisting of 2 people. Including specific 
projects in the land use calculations will provide a more accurate estimate of future EDUs. 
The EDU/acre land use designation and specific public facility information used to calculate 
existing flows are shown in Table 3.  
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Table 3: Existing and Projected Land Use  

Land Use Designation (EDU/acre) 

 Existing Projected 

High Density Residential (HDR) 12 16 

Medium Density Residential (MDR) 8 10 

Low Density Residential (LDR) 3 6 

Urban Reserve 1 1 

Mixed Use 8 8 

Industrial 4 (850 gal/acre) 4 

Commercial 4 (850 gal/acre) 4 

Public Facility EDU Specific Criteria 

Hospital 40 48 beds 

Private School 10 100 students 

Elementary 43 428 students 

Junior High 57 573 students 

High School 40 400 students 

 

All areas within the City’s SOI were assumed to be connected to the City’s wastewater 
collection system in the future. A map portraying the City’s existing and future land use 
within their SOI are shown in Figure 3. A summary of existing and future land use acreage 
and EDUs are outlined in Tables 4 and 5. 
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Figure 3: General Plan (2022) Land Use Diagram for the City of Colusa  
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Table 4: Summary of Existing Land Use Acreage and EDUs  

Land Use Designation EDUs Total Acreage                                               

Urban Reserve 60  60 

Low Density Residential 1200  400 

Medium Density Residential 952  119 

High Density Residential 1135  95 

Mixed Use -  - 

Commercial 725  181 

Industrial 182  45 

Public Facility 470  102 

Existing Total 4724  1003 

   
Table 5: Summary of Projected Land Use Acreage and EDUs 

Land Use Designation EDUs Total Acreage 
 

Urban Reserve 159  159  

Low Density Residential 4440  1143  

Medium Density Residential 1152  165  

High Density Residential 1393  109  

Mixed Use 2870  359  

Commercial 1508  377  

Industrial 567  539  

Public Facility 470  102  

Projected Total 12559  2954  
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Wastewater Generation Rates  

The City’s wastewater flows were calculated using the acreage attributed to existing and 
projected types of land use and multiplying it by its designated EDU. Existing EDU 
wastewater generation rates were calibrated using the influent flow meter from the City of 
Colusa’s WWTP which reported an ADWF of approximately 0.43 MGD. This was 
accomplished by multiplying a calibration factor to the existing development flows from 
tributary areas listed in Tables 6 through 10 until the total flow generated by the existing 
tributary areas was within a reasonable range of the ADWF. Each existing EDU was found, 
on average, to generate 99 gallons per day. However, a future development EDU was 
attributed a conservative wastewater generation rate of 210 gallons per day as per 
recommendation by the Ten State Standards (Recommended Standards for Wastewater 
Facilities: Policies for the Design, Review, and Approval of Plans and Specifications for 
Wastewater Collection and Treatment: 2004 Edition). Using a conservative wastewater 
generation rate for future development allows room for flexibility should City plans change.  

Analysis of Sewer Sheds & Pumping Requirements  

The following tables summarize the existing, build out, and ultimately projected flows for 
each tributary area as shown in Figure 4. For the City, a peaking factor of 3.1 was applied to 
dry weather flows within each sewer shed. This peaking factor was developed using the Ten 
State Standards Peak Factor Curve and was observed to be reasonably close to peak flows 
measured in existing sewer sheds in 2009. Each tributary area is named after the primary 
pump station that conveys wastewater in that section of the City.  The City may expect the 
peak flow peaking factor to decrease as population increases.  For instance, at buildout of 
the SOI (12,559 EDUs), the Ten States Curve shows a peaking value of 2.7 x average flow.   

A spreadsheet analysis was developed to determine logical sewer sheds and the resulting 
peak flows through trunk sewers and pump stations. 
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Figure 4: General Plan (2022) Land Use Diagram for the City of Colusa  
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Table 6: Existing & Projected Wastewater Flows into Wye Pump Station  

Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(MGD) 

Peak Flow 
(x3.1) 

 

High Density Residential 223 19 99 0.02 0.07  

Commercial 85 21 99 0.01 0.03  

Public Facility1 

40 9 99 0.01 0.03  

51 3 99 0.01 0.03  

Existing Total 399 52  0.05 0.15  

Future Build Out  

Mixed Use 80 10 210 0.02 0.06  

Medium Density 
Residential2 90 35 210 0.02 0.06  

Industrial3 9 80 210 0.00 0.01  

High Density Residential 
984 4 210 0.02 0.06  

96 6 210 0.02 0.06  

Build Out Total 373 135  0.08 0.25  

Projected Total 772 188  0.13 0.40  

Notes: 

1. Hospital: Colusa Medical Center estimated wastewater generation of 175 gal/bed for a reported total of 48 
beds  

2. Jail: Colusa County Jail estimated wastewater generation of 115 gal/inmate for a reported 92 inmate 
capacity and 13 employees  

3. Septic community assumed to be directed into recommended 15” line down East Oak and D St.  

4. Cannabis estimated wastewater generation of 15 gal/employee/day with 120 employees 

5. Rancho Colus Apartments 
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Table 7: Existing & Projected Wastewater Generation into South Wescott Pump 
Station  

Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(MGD) 

Peak Flow 
(x3.1) 

 

Low Density Residential 762 254 99 0.08 0.23  

High Density Residential 132 11 99 0.01 0.04  

Existing Total 894 265  0.09 0.27  

Future Build Out  

Urban Reserve 
11 11 210 0.00 0.01  

37 37 210 0.01 0.02  

Low Density Residential1 816 200 210 0.17 0.54  

Industrial2 240 380 210 0.03 0.11  

Build Out Total 1104 628  0.22 0.68  

Projected Total 1998 893  0.30 0.95  

Notes: 

1. Tennant Estates, W. Ranch, W. Property  

2. CIP (100 septic units)  

 

Table 8: Projected Wastewater Generation into Moonbend Pump Station 

Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(gal/day) 

Peak Flow 
(x3.1) 

Industrial 182 45 99 0.02 0.06 

Existing Total 182 45  0.02 0.06 

Commercial1 323 81 210 0.07 0.21 
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Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(gal/day) 

Peak Flow 
(x3.1) 

Low Density Residential 1620 270 210 0.34 1.05 

Medium Density 
Residential 

110 11 210 0.02 0.07 

High Density Residential 64 4 210 0.01 0.04 

Build Out Total 2117 366  0.45 1.38 

Projected Total 2298 411  0.47 1.44 

Notes: 

1. Addition of possible future RV commercial resort across the Sacramento River 

 

Table 9: Existing & Projected Wastewater Generation into Will S Green Pump Station 

Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(MGD) 

Peak Flow 
(x3.1) 

 

Urban Reserve1 60 60 99 0.01 0.02  

Low Density Residential 438 146 99 0.04 0.13  

Medium Density 
Residential 

952 119 99 0.09 0.29  

High Density Residential 780 65 99 0.08 0.24  

Commercial 640 160 99 0.06 0.20  

Public Facility2 379 90 99 0.03 0.10  

Existing Total 3249 640  0.32 0.98  

Future Build Out  

Low Density Residential3 621 207 210 0.11 0.34  
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Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(MGD) 

Peak Flow 
(x3.1) 

 

33 16 210 0.01 0.03  

Build Out Total 654 223  0.12 0.37  

Projected Total 3903 863  0.44 1.35  

Notes:  

1. Fairgrounds  

2. high school, elementary, junior high, private school with a wastewater generation of 25 gal/student/day   

3. Brookins Ranch and 60 acres of MDR  

 

Table 10: Existing & Projected Wastewater Generation into Colusa Crossings Pump 
Station 

Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(MGD) 

Peak Flow 
(x3.1) 

 

Low Density Residential 150 50 99 0.01 0.05  

Commercial 144 36 99 0.01 0.04  

Industrial 136 34 99 0.01 0.04  

Existing Total 430 120  0.04 0.13  

Future Build Out  

Commercial 316 79 210 0.07 0.21  

Mixed Use1 2790 349 210 0.59 1.82  

Urban Reserve 51 51 210 0.01 0.04  

Build out Total 3157 479  0.66 2.06  
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Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

Rate 
(gal/EDU) 

WW 
Generation 

(MGD) 

Peak Flow 
(x3.1) 

 

Projected Total 3587 599  0.71 2.19  

Notes: 

1. Colusa Crossings  

 

Table 11: Summary of Existing, Build Out, & Projected EDU and Wastewater 
Generation for the City of Colusa 

Land Use Designation EDUs 
Total Acreage                                              

(Acres) 

WW 
Generation 

(MGD) 

Peak Flow 
(x2.7)  

Existing (EDU @99 gal/day) 4724 1003 0.46 1.43  

Build Out (EDU @210 gal/day) 7835 1951 1.64 4.43  

Projected SOI Total 12559 2954 2.10 5.85  

Notes: 

1. Peaking factor for the Build Out reduced from 3.1 to 2.7  
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Sewer Capacity and Upgrades  

The City’s existing sewer collection system cannot convey wastewater flows from the build 
out of the City’s SOI. The installation of new gravity sewers, force mains, and pump stations 
will be needed to accommodate projected peak flows from each tributary area as 
described in Tables 6-10 and depicted in Figure 5. Provisions for additional flow from SOI 
build out are described in referenced Figures with an F for Future.  

 
Figure 5: Projected Peak Flows for the City of Colusa   
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West Side Sewer Improvements  

Tributary Area to New Colusa Crossings Pump Station  

For all the recommended sewer collection system installations for the tributary area to 
Colusa Crossings please refer to Table 12 and Figures 1 and 3 in the Appendices for the 
sewer line attributes and their orientation. The tributary area to Colusa Crossings is divided 
into two areas, Upper and Lower Colusa Crossings (see Figure 5).  

Sewer upgrades for the tributary area to Will S Green will be deep enough such that the 
future 15-inch pipe conveying flows from Upper Colusa Crossings (see Figure 1 in the 
Appendices) can be gravity sewer.  

Table 12: New Sewer Line Recommendations for the Tributary Area to Colusa 
Crossings  

New Trunk 
Diameter 

(in) 
Length (ft) Slope 

Capacity 
(MGD) 

Upper West SOI to NMH below G04-
019 

15 7860 0.0015 1.92 

New Force Main 
Diameter 

(in) 
Length (ft) Quantity 

Capacity 
(gpm) 

CC PS to 24” on WSG Ave 8 2000 2 1300 

 

Tributary Area to a New Will S. Green Pump Station  

For all the recommended sewer collection system installations for the tributary area to Will 
S Green please refer to Table 13 and Figures 1, 2 and 3 in the Appendices for the sewer line 
attributes and their orientation. 

Capacity/surcharging issues for some limiting sections of sewer in this area (8th St, 6th St., 
So. Fifth St, etc.) were highlighted in the 2009 Wastewater Collection System Master Plan 
for the City of Colusa. The sewer system recommendations in Table 13 will improve 
bottlenecks with limiting sections, accommodate flows from future build-out, as well as 
upgrade existing sewers to be consistent with City standards.  

A new Will S Green Pump Station will be constructed to replace the existing Primary and 
Screens Pump Stations. This pump station will be deep and built in phases to eventually 
convey all the wastewater from the City’s west side to the WWTP. Design criteria for the 
new pump station can be found in Table 18.  Provisions for additional flows from SOI build 
out are provided (see Figure 3 I the Appendices).    
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Table 13: New Sewer Line Recommendations for the Tributary Area to Will S Green  

New Trunk 
Diameter 

(in) 
Length 

(ft) 
Slope 

Capacity 
(MGD) 

Parkhill and 6th St. to Sioc and 8th St. 15 2794 0.0015 1.92 

8th St. and Sioc to Will S Green Ave 18 3842 0.0010 2.54 

Will S Green Ave to Wil S Green PS 24 1661 0.0008 4.90 

New Force Main 
Diameter 

(in) 
Length (ft) Quantity 

Capacity 
(gpm) 

WSG PS to NMH 8 3100 1 1000 

WSG PS to NMH 10 3100 1 1600 
 

 

East Side Sewer Improvements  

Tributary Area to Wye  

For all the recommended sewer collection system installations for the tributary area to Wye 
please refer to Table 14 and Figures 4 in the Appendices for the sewer line attributes and 
their orientation. The tributary area to Wye is divided into two areas, Upper and Lower Wye 
(see Figure 5).  

Lower Wye has a series of capacity issues that cannot currently accommodate the peak 
flows generated by the build out of the SOI. A new deeper 12-inch trunk sewer installation 
above the industrial zone adjacent to highway 20 is proposed to alleviate capacity issues in 
the existing 8-inch sewer along HWY 20 (see Figure 4 in the Appendices). This 12-inch line 
will ultimately connect into the main sewer trunk conveying to the Moonbend Pump 
Station.  

   Table 14: New Sewer Line Recommendations for the Tributary Area to Wye 

New Trunk 
Diameter 

(in) 
Length (ft) Slope 

Capacity 
(MGD) 

East Oak and D St. to MH (G06-001) 15 1633 0.0015 1.92 

NMH #1 to NMH #2 12 2915 0.0020 1.22 
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Tributary Area to Moonbend  

For all the recommended sewer collection system installations for the tributary area to 
Moonbend please refer to Table 15 and Figures 4 and 5 in the Appendices for the sewer 
line attributes and their orientation. 

The tributary area to Moonbend will accommodate the future commercial-resort 
development across the Sacramento River that is currently outside of the City’s SOI. This 
future development was included in peak flow contributions after discussions with City 
staff on potential growth plans. 

Attributes for the existing 12-inch sewer along Sunrise Blvd. will need to be confirmed by 
City staff to assess capacity for build out flows from the Moonbend area. It is likely that the 
12-inch line will not be able to accommodate peak flows from build out and it is 
recommended that it be disconnected from the Wescott Trunk and attached to a new 
parallel 15-inch sewer line once build-out of the area occurs.  

Table 15: New Sewer Line and Force Main Recommendations for the Tributary Area 
to Moonbend 

New Trunk 
Diameter 

(in) 
Length (ft) Slope 

Capacity 
(MGD) 

Upper portion to NMH #2 12 3049 0.0025 1.36 

NMH #2 to MB PS 15 2370 0.0015 1.92 

Existing 12” Sewer to SW PS 15 735 0.0015 1.92 

New Force Main 
Diameter 

(in) 
Length (ft) Quantity 

Capacity 
(gpm) 

Commercial Resort to 12” sewer MH 6 2240 2 150 

MB PS under HWY 20 8 3400 2 2000 

HWY 20 to SW PS 8 3700 1 1000 

 

Tributary Area to South Wescott Pump Station  

For all the recommended sewer collection system installations for the tributary area to 
Wescott please refer to Table 16 and Figure 5 in the Appendices for the sewer line 
attributes and their orientation. 
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There are approximately 100 septic units from CIP that were included in peak flow 
contributions after discussions with City staff on anticipated connection to the City’s sewer 
system. The location of the septic units and how they will connect into the new pump 
station are currently unknown. Further information is needed from City staff.   

Table 16: New Sewer Line Recommendations for the Tributary Area to Wescott  

New Trunk 
Diameter 

(in) 
Length (ft) Slope 

Capacity 
(MGD) 

Wescott Rd to SW PS 15 800 0.0015 1.92 

New Force Main 
Diameter 

(in) 
Length (ft) Quantity 

Capacity 
(gpm) 

SW PS to NMH 8 3400 1 1600 

 

Pump Station Capacity and Planned Upgrades 

The future sewer collection system will ultimately convey wastewater to the City’s WWTP via 
two major pump stations: The Will S Green Pump Station, serving the City’s West side, and 
the South Wescott Pump Station, serving the City’s East side.  

The Primary and Screens Pump Stations are to be abandoned due to their old age and lack 
of sufficient capacity for projected City growth. Both Will S Green and South Wescott Pump 
stations will be sized to accommodate the build out of the SOI encompassing two 
consolidated tributary areas as shown in Figure 1.  

A summary of the recommended pump station improvements for the Build-Out of the SOI 
are listed in Table 17. The recommended capacity for each pump station was calculated 
using the peak flows associated with the coinciding tributary areas.  

 

 

Table 17: Recommended Pump Station Improvements for Build out of the SOI at Peak 
Flow Conditions 

Pump Station Recommended Capacity (gpm) 

South Wescott 1940 

Will S. Green 2460 
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RV Commercial Resort 150 

CIP 100 

Moonbend 1000 

Colusa Crossings 1300 
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Appendices  
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Future Sewer Collection System and Pump Stations: 
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Figure 3
Future Sewer Collection System and Pump Stations:
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Figure 4
Future Sewer Collection System and Pump Stations:

Wye and Upper Moonbend
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Figure 5
Future Sewer Collection System and Pump Stations:

Lower Moonbend & CIP 
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City of Colusa Purpose, Policy, and Definitions PB-1 
PURPOSE 
The purpose of the Spill Emergency Response Plan (SERP) is to support an orderly and effective response to Sanitary 
Sewer Overflows (SSOs). The SERP provides guidelines for City personnel to follow in responding to, cleaning up, and 
reporting SSOs that may occur within the City's service area. 

POLICY 
The City's employees are required to report all wastewater overflows found and to take the appropriate action to secure 
the wastewater overflow area, properly report to the appropriate regulatory agencies, relieve the cause of the overflow, 
and ensure that the affected area is cleaned as soon as possible to minimize health hazards to the public and protect the 
environment. The City's goal is to respond to sewer system overflows as soon as possible following notification procedures. 
The City will follow reporting procedures in regards to sewer spills as set forth by the Central Valley Regional Water Quality 
Control Board (CVRWQCB) and the California State Water Resources Control Board. 

 
DEFINITIONS AS USED IN THIS SANITARY SEWER OVERFLOW & BACKUP RESPONSE PLAN 
Nuisance - California Water Code section 13050, subdivision (m), defines nuisance as anything which meets all of the 
following requirements: 
a. Is injurious to health, or is indecent or offensive to the senses, or an obstruction to the free use of property, so as to 

interfere with the comfortable enjoyment of life or property. 
b. Affects at the same time an entire community or neighborhood, or any considerable number of persons, although the 

extent of the annoyance or damage inflicted upon individuals may be unequal. 
c. Occurs during, or as a result of, the treatment or disposal of wastes. 

 
Private Lateral Sewage Discharges - Sewage discharges that are caused by blockages or other problems within a 
privately owned lateral. 

 
Sanitary Sewer Overflow (S5O) - Any overflow, spill, release, discharge or diversion of untreated or partially treated 
wastewater from a sanitary sewer system. SSOs include: 

(i) Overflows or releases of untreated or partially treated wastewater that reach waters of the United States; 
(ii) Overflows or releases of untreated or partially treated wastewater that do not reach waters of the United States; 

and 
(iii) Wastewater backups into buildings and on private property that are caused by blockages or flow conditions within 

the publicly owned portion of a sanitary sewer system. 
NOTE: Wastewater backups into buildings caused by a blockage or other malfunction of a building lateral that is privately 
owned are not SSOs. 

 
SSO Categories – 
 

Category Definition 

Category 1 

A spill of any volume of sewage from or caused by a sanitary sewer 
system regulated under the General Order that results in a discharge to: 

• A surface water, including a surface water body that contains 
no flow or volume of water; or  

• A drainage conveyance system that discharges to surface 
waters when sewage is not fully captured and returned to the 
sanitary sewer system or disposed of properly.  

Any spill volume that is not recovered from a drainage conveyance 
system is considered a discharge to surface water, unless the drains 
conveyance system discharges to a dedicated stormwater infiltration 
basin or facility.  

Category 2 
A spill of 1,000 gallons or greater, from or caused by a sanitary sewer 
system regulated under the General Order that does not discharge to a 
surface water 

Category 3 A spill of equal to or greater than 50 gallons and less than 1,000 
gallons, from or caused by a sanitary sewer system regulated under the 



Category Definition 
General Order that does not discharge to a surface water. 

Category 4 
A spill of less than 50 gallons, from or caused by a sanitary sewer 
system regulated under the General Order that does not discharge to a 
surface water. 

Enrollee Owned/Operated 
Lateral Spills 

A spill of any volume from an Enrollee’s owned and/or operated lateral 
that is caused by a failure or blockage in the lateral and that do not 
discharge to a surface water. 

Private Lateral Sewage 
Discharge (PLSD) 

A spill of untreated or partially treated wastewater resulting from 
blockages or other problems within a privately owned sewer lateral 
connected to the Enrollee’s sanitary sewer system or from other private 
sewer assets. 

 

Sanitary sewer system - Any system of pipes, pump stations, sewer lines, or other conveyances, upstream of a wastewater 
treatment plant headworks used to collect and convey wastewater to the publicly owned treatment facility. Temporary storage 
and conveyance facilities (such as vaults, temporary piping, construction trenches, wet wells, impoundments, tanks, etc.) are 
considered to be part of the sanitary sewer system, and discharges into these temporary storage facilities are not considered 
to be SSOs. 

Untreated or partially treated wastewater - Any volume of waste discharged from the sanitary sewer system upstream 
of a wastewater treatment plant headworks. 
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City of Colusa 
- · · - · · - - - .

Sanitary Sewer Backup Response 
SANITARY SEWER OVERFLOW REPORT 

REGULATORY NOTIFICATIONS START HERE 

YES Is the Estimated Volume > 1,000 gallons? 

NO 
' I r  

YES Did the spill reach a drainage channel or waterway? 

NO 

YES I Did the spill discharge to a storm drain that was not fully captured? I 
NO ,, 

BP-6 
Side B 

This SSO is a Category 3-4 SSO or Lateral Spill
Forward this completed form and all other documentation and pictures to the Sr. Wastewater Systems 

Operator or designee as soon as possible. 

, r 
This SSO is a Category 1 or 2 SSO 

Immediately contact one of the following in the order listed and request they make the 2-hour notification to 
CalOES as indicated in the Regulatory Notifications Packet. 

PERSON 
Utilities Superintendent 

CELL 
(530) 458-3324

RECOMMENDED FOLLOW-UP ACTIONS TO PREVENT FUTURE OCCURRENCES 

CURRENT PREVENTIVE MAINTENANCE 1 DATE OF LAST PREVENTIVE MAINTENANCE: FREQUENCY: 
RECOMMENDED ACTIONS: □TV □ RE-RUN D CHANGE CLEANING SCHEDULE 

NOTES: 

D REPAIR LINE SEGMENT D REPLACE LINE SEGMENT 
D OTHER (describe): 

Place completed form in Sewer Backup Envelope and follow routing instructions. 
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City of Colusa Regulatory Notifications Packet 

 
The following table provides a detailed description of SSO Categories as defined 
in the 2022 Statewide Sanitary Sewer Systems General Order  
 

Spill Categories 
 

Category Definition 

Category 1 

A spill of any volume of sewage from or caused by a sanitary 
sewer system regulated under the General Order that results in 
a discharge to: 

• A surface water, including a surface water body that 
contains no flow or volume of water; or  

• A drainage conveyance system that discharges to 
surface waters when sewage is not fully captured and 
returned to the sanitary sewer system or disposed of 
properly.  

Any spill volume that is not recovered from a drainage 
conveyance system is considered a discharge to surface water, 
unless the drains conveyance system discharges to a dedicated 
stormwater infiltration basin or facility.  

Category 2 
A spill of 1,000 gallons or greater, from or caused by a sanitary 
sewer system regulated under the General Order that does not 
discharge to a surface water 

Category 3 

A spill of equal to or greater than 50 gallons and less than 1,000 
gallons, from or caused by a sanitary sewer system regulated 
under the General Order that does not discharge to a surface 
water. 

Category 4 
A spill of less than 50 gallons, from or caused by a sanitary 
sewer system regulated under the General Order that does not 
discharge to a surface water. 

Enrollee Owned/Operated 
Lateral Spills 

A spill of any volume from an Enrollee’s owned and/or operated 
lateral that is caused by a failure or blockage in the lateral and 
that do not discharge to a surface water. 

Private Lateral Sewage 
Discharge (PLSD) 

A spill of untreated or partially treated wastewater resulting from 
blockages or other problems within a privately owned sewer 
lateral connected to the Enrollee’s sanitary sewer system or from 
other private sewer assets. 
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Notification, Monitoring and Reporting Requirements  

Reporting requirements for different category SSO’s to the California Integrated 
Water Quality System (CIWQS) are outlined in the Tables below.  
 

Spill Category 1: Spills to Surface Waters 
Spill Requirement Due Method 

Notification 

Within two (2) hours of the Enrollee’s knowledge of 
a Category 1 spill of 1,000 gallons or greater, 
discharging or threatening to discharge to surface 
waters: Notify the California Office of Emergency 
Services and obtain a notification control number. 

California 
Office of 

Emergency 
Services at 
(800) 852-

7550 

Monitoring 

Conduct spill specific monitoring; 

Conduct water quality sampling of the receiving 
water within 18 hours of initial knowledge of spill of 
50,000 gallons or greater to surface waters. 

 

Reporting 

Submit Draft Spill Report within three (3) business 
days of the Enrollee’s knowledge of the spill; 

Submit Certified Spill Report within 15 calendar 
days of the spill end date; 

Submit Technical Report within 45 calendar days 
after the spill end date for a Category 1 spill in which 
50,000 gallons or greater discharged to surface 
waters; and 

Submit Amended Spill Report within 90 calendar 
days after the spill end date 

 

 

Spill Category 2: Spills of 1,000 Gallons or Greater That Do No Discharge to 
Surface Waters 

Spill Requirements Due Method 

Notification 

Within two (2) hours of the Enrollee’s knowledge of 
a Category 2 spill of 1,000 gallons or greater, 
discharging or threatening to discharge to waters of 
the State: Notify Cal OES and obtain a notification 
number 

California Office of 
Emergency 

Services (CalOES) 
at (800) 852-7550 

Monitoring Conduct spill-specific monitoring.  
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Spill Requirements Due Method 

Reporting 

Submit Draft Spill Report within three (3) business 
days of the Enrollee’s knowledge of the spill; 

Submit Certified Spill Report within 15 calendar 
days of the spill end date; and 

Submit Amended Spill Report within 90 calendar 
days after the spill end date 

 

 

Spill Category 3: Spills of Equal or Greater than 50 Gallons and Less than 
1,000 Gallons That Does Not Discharge to Surface Waters 

Spill Requirements Due Method 
Notifications Not Applicable Not Applicable 

Monitoring Conduct spill-specific 
monitoring.  

Reporting 

Submit monthly Certified Spill 
Report to the online CIWQS 
Sanitary Sewer System 
Database within 30 calendars 
days after the end of the 
month in which the spills 
occur; and 

Submit Amended Spill Reports 
within 90 calendar days after 
the Certified Spill Report due 
date. 

 

 

Spill Category 4: Spills Less Than 50 Gallons That Do Not Discharge to 
Surface Waters 

Spill Requirements Due Method 
Notification Not Applicable Not Applicable 

Monitoring Conduct spill-specific monitoring.  

Reporting 

If, during any calendar month, Category 4 spills 
occur, certify monthly, the estimated total spill 
volume exiting the sanitary sewer system, and the 
total number of all Category 4 spills into the online 
CIWQS Sanitary Sewer System Database, within 30 
days after the end of the calendar month in which the 
spills occurred. 

Upload and certify a report, in an acceptable digital 
format, of all Category 4 spills to the online CIWQS 
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Spill Requirements Due Method 
Sanitary Sewer System Database, by February 1st 
after the end of the calendar year in which the spills 
occur. 

 

Enrollee Owned and/or Operated Lateral Spills That Do Not Discharge to 
Surface Waters 

Spill Requirements Due Method 

Notification 

Within two (2) hours of the Enrollee’s knowledge of 
a spill of 1,000 gallons or greater, from an enrollee 
owned and/or operated lateral, discharging or 
threatening to discharge to waters of the State: 
Notify California Office of Emergency Services and 
obtain a notification control number. 

Not applicable to a spill of less than 1,000 gallons. 

California Office 
of Emergency 

Services at 
(800)852-7550 

Monitoring Conduct visual monitoring  

Reporting 

 Upload and certify a report, in an acceptable digital 
format, of all lateral spills (that do not discharge to a 
surface water) to the online CIWQS Sanitary Sewer 
System Database, by February 1st after the end of 
the calendar year in which the spills occur. 

 Report a lateral spill of any volume that discharges 
to a surface water as a Category 1 spill. 

 

 

Internal Notification Requirements  

Report to Trigger for Reporting 

Public Works Director Backups into homes/businesses and Category 
1 SSO’s 

 

Additional External Notifications  

Report to Phone Trigger for Reporting 

Colusa Resources 
Conservation District 

(707) 578-1655 or cell: 
(916) 425-5669 

Any SSO impacting irrigation 
channel 

 





Regulatory Notifications Packet 
Sanitary Sewer Overflow Report for IMMEDIATE REPORTING BY FAX 

Central Valley RWQCB 
Category 1 & 2 SSO Two (2) Hour Notification/24-Hour 

Certification. This does not replace the requirement to report to 
CIWQS-SSO eReporting Program within 3 days of the spill. 

CalOES Telephone Number: 1-800-852-7550 

Important: * = Required Field 

 CalEMA Control number*

RN-2 

 

   Date Reported: • _ _  / _ _  / _ _  _ (mmldd/yyyy)

(hh:mm) 4. Time Reported: * _ _ _  . _ _ _
5. Reported By: • _ _ _ _ _ _ _ _ _ _ _ _ Phone Number: * 

6. Reporting Sewer Agency: * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. Responsible Sewer Agency:" _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _

8. Overflow Street Location/Comments -please indicate the spill cause, sources, and final spill destination
entered:" (e.g., drainage channel/surface water entered) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

City:* _ _ _ _ _ _ _ _ _  ZIP Code:* _ _ _ _ _ _ _ _  County:* _ _ _ _ _ _ _ _ _  

SSO Description if information is not available, please input 00:00 for time and 00 for gallons 

 Overflow Start Estimate: " Date:* _ _  / _ _  / _ _ _  (mm/dd/yyyy) 

Time:* _ _ _ _ _ _  (hh:mm) 
 Overflow End: Date:* Date:* _ _  ! _ _  / _ _ _  (mm/dd/yyyy) 

Time:* _ _ _ _ _  (hh:mm) 

 Estimated Overflow Flow Rate: * _ _ _ _ _ _ _ _ _ _ _ _ _  

 Estimated Total Overflow Volume:* _ _ _ _ _ _ _ _ _ _ _ _ _

 Overflow Volume Recovered:* _ _ _ _ _ _ _ _ _ _ _ _ _  

(gallons per minute) 

(gallons) 

(gallons) 

 Person Completed:* _ _ _ _ _ _ _ _ _ _ _ _ _ Date: _ _  / _ _  / _ _ _ _  (mm/dd/yyyy) 

Phone Number:* _ _ _ _ _ _ _ _ _  Official Title: * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Email:*              _ _ _ _ _ _ _ _ _ _  _ _ _ _ 

© DKF Solutions Group 2004 All rights reserved. DRAFT 5/13/12 
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SSO 2-HOUR NOTIFICATION/24-HOUR CERTIFICATION WORKSHEET RN-4 

PART A - SSO NOTIFICATION/CERTIFICATION 

SSO Description 

Location of SSO: - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Drainage channel/surface water entered: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Suspected cause and source(s): _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Estimated rate of flow, g a l / m i n : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Estimated volume, g a l l o n s : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Status of r e s p o n s e : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total amount r e c o v e r e d : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SSO Notification 
Name of person making 2-Hr Notification: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

► Date notification made: ---------
► CalEMA - Phone Number: 800.852.7550

Time called: _ _ _ _  Control number: _ _ _ _ _ _ _ _ _ _  _ 

Colusa County Environmental Health Department Phone Number: 530.458.0395 

Time called: _ _ _  _ 

Spoke to _ _ _ _ _ _ _ _ _ _ _ _ _  or □ Left voicemail message or □ Faxed notification

SSO 24-hour Certification 

Date certification made: _ _ _ _ _ _ _ _ _  Time called: _ _ _  _ 

Name of person making 24-Hr Certification: _ _ _ _ _ _ _ _ _ _ _ _ _  

PARTB ADDITIONAL NOTIFICATIONS 

1. AGENCY: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ 

Time called: _ _ _  _ 

Spoke to _ _ _ _ _ _ _ _ _ _ _ _ _  or □ Left voicemail message

2. A G E N C Y : - - , - - - - - - - - - - - - - - - - - - - - - -

Time called: - - - -
Spoke to _ _ _ _ _ _ _ _ _ _ _ _ _  or □ Left voicemail message

3. AGENCY: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Time called: _ _ _  _ 

Spoke to _ _ _ _ _ _ _ _ _ _ _ _ _  or □ Left voicemail message

© DKF Solutions Group 2004 All rights reserved. DRAFT 5113/12 



















































 

Appendix D 

City of Colusa CIP (excerpted from City of Colusa Fiscal 
Sustainability Plan for Wastewater Infrastructure (June 2021)) 



Projected Growth (from Revenue Tab)
FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24

Residential EDU 2,033 2,033 2,033 2,033 2,033 2,033 2,033 2,033 2,033 2,033
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Non-Residential EDU's 168 168 166 166 166 166 166 166 166 166
0.00 -2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Running Total 2,201 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199
New EDU's 0.00 -2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

$/EDU 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Connection Fee /EDU 8,477 8,731 8,993 9,263 9,541 9,827 10,122 10,426 10,738 11,061
Connection Fee Revenue 0.00 -17,986.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Running Total of EDU Revenue: 0.00 -17,986.50 -17,986.50 -17,986.50 -17,986.50 -17,986.50 -17,986.50 -17,986.50 -17,986.50

Capital Budget FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24
Capital Revenue

Carry Over Balance 4,131,104 4,630,007 5,061,638 2,475,782 4,967,342 4,584,332 2,253,466 2,335,551 2,597,417 2,859,365
Annual Revenue 0.00 -17,986.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Debt Issuance - WWTP 4,700,000
Debt Issuance - Collection System 4,100,000
Grants WWTP 6,000,000
Grants Collection System 2,000,000
Interest Earnings 0.001 4,131.10 4,630.01 5,061.64 2,475.78 4,967.34 4,584.33 2,253.47 2,335.55 2,597.42
Rates
REDIP Reserve

USDA 25,883 0 0 0 0 0 0 0 0 0
Capital Reserve 102,263 77,500 77,500 77,500 77,500 77,500 77,500 77,500 77,500 77,500
Collection System 0 0 0 0 0 0 0 94,613 94,613 94,613
WWTP 350,000 350,000 350,000 350,000 0 0 0 87,500 87,500 87,500

Other 20,757
Annual Debt Payment - Rates 772,589 772,589 772,589 954,624 954,624 1,137,689 1,137,689 1,137,689 1,137,689 1,137,689

Available Capital Revenue: 5,402,596 5,834,227 6,248,371 14,562,967 12,101,942 5,804,489 3,473,240 3,735,105 3,997,054 4,259,263

Running Balance of Reserves FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24
REDIP Reserve 43,347
USDA 25,883 25,883 25,883 25,883 25,883 25,883 25,883 25,883 25,883 25,883
Capital Reserve 492,504 570,004 647,504 725,004 802,504 880,004 957,504 1,035,004 1,112,504 1,190,004
Collection System 1,892,300 1,892,300 1,892,300 1,892,300 1,892,300 1,892,300 1,892,300 1,986,913 2,081,525 2,176,138
WWTP 1,746,500 2,096,500 2,446,500 2,796,500 2,796,500 2,796,500 2,796,500 2,884,000 2,971,500 3,059,000
Adjustment
Connection Fees 0 0 -17,986 -17,986 -17,986 -17,986 -17,986 -17,986 -17,986 -17,986

4,131,304 4,584,687 4,994,201 5,421,701 5,499,201 5,576,701 5,654,201 5,913,813 6,173,426 6,433,038
Change in Reserve Contribution 427,500 427,500 427,500 77,500 77,500 77,500 259,613 259,613 259,613
Confee per year 25,883 -17,986 0 0 0 0 0 0 0

Capital Projects
Capital Reserve Requirement

A
B
C

Total: 0 0 0 0 0 0 0 0 0 0

Debt Payment 772,589 772,589 772,589 954,624 954,624 1,137,689 1,137,689 1,137,689 1,137,689 1,137,689
Owner Finance 3-yrs

Total: 772,589 772,589 772,589 954,624 954,624 1,137,689 1,137,689 1,137,689 1,137,689 1,137,689

Project Description Project Cost FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24
1 WWTP Compliance - Phase 1 9,000,000.00 3,000,000 6,000,000
2 WWTP Reclamation - Phase 2 1,500,000.00 0 1,500,000
3 Collection System - Phase 3 380,000.00 380,000 Green is loan/grant 1 (10.7 million)
4 Property Purchase 1 on Loan 1,320,000.00 1,320,000.00   Pink is loan/ grant 2 ( 6.1 million)
5 Property Purchase 1 w/ Reserves 741,001.00 741,001.00 Blue is funded with reserves (3.9 m)
6 Property Purchase 2 733,000.00 733,000.00
7 Property Purchase 3 under loan 1,623,319.00 1,623,319.00
8 Property Purchase 3 w/ reserves 1,700,000.00 200,000.00 1,500,000
9 Collection System - Phase 4 3,620,000.00 1,206,666.67 2,413,333.33

Total: 0.00 0.00 3,000,000.00 8,641,001.00 6,562,985.67 2,413,333.33 0.00 0.00 0.00 0.00

Total Capital Expense 20,617,320.00 772,589 772,589 3,772,589 9,595,625 7,517,610 3,551,022 1,137,689 1,137,689 1,137,689 1,137,689

Available Capital 5,402,596 5,834,227 6,248,371 14,562,967 12,101,942 5,804,489 3,473,240 3,735,105 3,997,054 4,259,263
Capital Expenditures 772,589 772,589 3,772,589 9,595,625 7,517,610 3,551,022 1,137,689 1,137,689 1,137,689 1,137,689
Remaining Balance 4,630,007 5,061,638 2,475,782 4,967,342 4,584,332 2,253,466 2,335,551 2,597,417 2,859,365 3,121,575
Fund Increase or Drop from Prior Year 431,631 -2,585,856 2,491,561 -383,010 -2,330,866 82,084 261,866 261,948 262,210

Remaining Fund Balance 4,630,007 5,061,638 2,475,782 4,967,342 4,584,332 2,253,466 2,335,551 2,597,417 2,859,365 3,121,575

Reserve Requirements FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24

Reserve Requirement 103,383 103,383 103,383 103,383 103,383 103,383 103,383 103,383 103,383 103,383 103,383

Fix to 
reflect 

reduction in 
fund 

balance…

Table 2.1
Capital Improvement Project List



 

Appendix E 

SSMP Program Audit Form 



1  

 
 

Appendix E 
 

City of Colusa 
Sewer System Management Plan 

Audit Report Form 
 

The purpose of the SSMP Audit is to evaluate the effectiveness of the City of Colusa’s (City's) 
SSMP and to identify any needed improvements. 

 
Directions: Please check YES or NO for each question. Y o u  m a y  a l s o  w r i t e  N / A  
f o r  a n y  i t e m s  t h a t  a r e  n o t  r e l e v a n t .  Each Element must include supplementary 
explanatory material of actions and activities completed and describe the updates/changes 
needed to fully implement the SSMP and the timeline(s) to complete those changes. 

 
 YES NO 

INTRODUCTION 
A. Is the current system description complete and up to date? Are all infrastructure 

statistics current and complete? 
Discussion: 

ELEMENT 1 – SSMP GOAL AND INTRODUCTION 
A. Includes SSMP updates?   
B. Includes schedule and dates for appropriate upcoming milestones?   
C. Are the updated sewer map referenced and an overview of sewer 

system assets included?   

Discussion: 

ELEMENT 2 - ORGANIZATION 
A. Lists the name of the Legally Responsible Official (Designation of 

a Legally Responsible Official).   

B. Address the position titles, telephone numbers, and email 
addresses for management, administrative, and maintenance 
positions responsible for implementing specific Sewer System 
Management Plan elements. 

  

C. Addresses organizational lines of authority.   
D. Addresses the chain of communication for reporting spills from 

receipt of complaint.   

Discussion:  
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ELEMENT 3 - LEGAL AUTHORITY 
A. Does the Plan include copies or an electronic link to the City’s current 

sewer system use ordinances, service agreements and/or other legally 
binding procedures to demonstrate the City possesses the necessary 
legal authority? 

  

B. Prevent illicit discharges.   

D. Require proper design and construction of sewers and 
connections.   

E. Ensure access for maintenance, inspection, or repairs for portions of 
the lateral owned or maintained by the City.   

F. Enforce any violation of its sewer ordinances.   
G. Obtain easement accessibility agreements for locations requiring 

sewer system operations and maintenance.   

Discussion:  

ELEMENT 4 - OPERATIONS AND MAINTENANCE 
 
A. An up-to-date sanitary sewer system map (with all sewer system 

components) and procedures for maintaining and providing State 
and Regional Water Board staff access to the maps. 

  

B. A scheduling system and a data collection system for preventive 
operation and maintenance activities including: 

• Inspection and maintenance activities 
• Higher-frequency inspections and maintenance of hot spots 
• Regular CCTV inspections of manholes and pipes 

  

C. In-house and external training provided for sanitary sewer 
system operations training.   

D. An inventory of sewer system equipment, including the 
identification of critical replacement and spare parts.   

Discussion:  

ELEMENT 5- DESIGN AND PERFORMANCE PROVISIONS 
A. Updated design criteria, and construction standards and 

specifications for the construction, installation, repair, and 
rehabilitation of existing and proposed system infrastructure 
components, including but not limited to pipelines, pump 
stations, and other system appurtenances. 

  

B. Procedures and standards for the inspection and testing of newly 
constructed, newly installed, repaired, and rehabilitated system 
pipelines, pumps, and other equipment and appurtenances. 

  

Discussion: 
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ELEMENT 6 – SPILL EMERGENCY RESPONSE PLAN 
A. Does the City's Spill Emergency Response Plan (SERP) Plan 

include an up to date Spill Emergency Response Plan to ensure 
prompt detection and response to spills to reduce spill volumes and 
collect information for prevention of future spills? 

  

B. Does the SERP have a program to notify primary responders, 
appropriate local officials, and appropriate regulatory agencies of 
a spill in a timely manner? 

  

C. Does the SERP notify other potentially affected entities (for 
example, health agencies, water suppliers, etc.) of spills that 
potentially affect public health or reach waters of the State? 

  

D. Does the SERP comply with the notification, monitoring and 
reporting requirements of this General Order, State law and 
regulations, and applicable Regional Water Board Orders? 

  

E. Does the SERP ensure that appropriate staff and contractors 
implement the Spill Emergency Response Plan and are 
appropriately trained? 

  

F. Does the SERP address emergency system operations, traffic 
control and other necessary response activities?   

G. Does the SERP address the means to contain a spill and 
prevent/minimize discharge to waters of the State or any drainage 
conveyance system? 

  

H. Does the SERP minimize and remediate public health impacts and 
adverse impacts on beneficial uses of waters of the State? 

  

I. Does the SERP discuss cleaning spill areas and drainage 
conveyance system in a manner that does not inadvertently impact 
beneficial uses in the receiving waters? 

  

J. Does the SERP implement technologies, practices, equipment, and 
interagency coordination to expedite spill containment and 
recovery?   

K. Does the SERP implement pre-planned coordination and 
collaboration with storm drain agencies and other utility 
agencies/departments prior, during, and after a spill event? 

  

L. Does the SERP conduct post-spill assessments of spill response 
activities, document, and report spill events, and annually review 
and assess effectiveness of the Spill Emergency Response Plan? 

  

Discussion: 

ELEMENT 7 – SEWER PIPE BLOCKAGE CONTROL PROGRAM 
A. Does the program include an implementation plan and schedule 

for a public education and outreach program that promotes 
proper disposal of pipe-blocking substances? 

  

B. Does the program include a plan and schedule for the disposal of 
pipe-blocking substances generated within the sanitary sewer system 
service area? 
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C. 
 

Does the program include the the legal authority to prohibit 
discharges to the system and identify measures to prevent spills 
and blockages? 

  

D. Are there requirements to install grease removal devices (such as 
traps or interceptors), design standards for the removal devices, 
maintenance requirements, BMP requirements, record keeping, 
and reporting requirements? 

  

E. Does the City have the authority to inspect grease producing 
facilities, enforcement authorities, and have sufficient staff to 
inspect and enforce the fats, oils, and grease ordinance? 

  

F. Does the Program identify sanitary sewer system sections subject 
to fats, oils, and grease blockages (hot spots) and have an 
established cleaning schedule for each section?   

G. Does the program implement source control measures for 
sources of fats, oils, and grease reaching the sanitary sewer 
system? 

  

Discussion: 

ELEMENT 8- SYSTEM EVALUATION, CAPACITY ASSURANCE AND CAPITAL 
IMPROVEMENTS 
A. Does the Plan include procedures and activities for routine 

evaluation and assessment of system conditions, capacity 
assessment and design criteria, prioritization of corrective 
actions, and capital improvement plan?  

  

B. Does the Plan Identify and justify the amount (percentage) of its 
system for its condition to be assessed each year?   

C. Does the Plan prioritize condition assessment of system areas 
that: 

• Hold a high level of environmental consequences if 
vulnerable to collapse, failure, blockage, capacity issues, 
or other system deficiencies 

• Are located in or within the vicinity of surface waters, 
steep terrain, high groundwater elevations, and 
environmentally sensitive areas 

• Are within the vicinity of a receiving water with a 
bacterial-related impairment on the most current Clean 
Water Act section 303(d) List 

  

D. Does the Plan include procedures to identify system components 
that are experiencing or contributing to spills caused by 
hydraulic deficiency and/or limited capacity, including 
procedures to identify the appropriate hydraulic capacity of key 
system elements?  

  

E.  Assess the system conditions using visual observations, video 
surveillance and/or other comparable system inspection 
methods?   
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F.  Maintain documents and recordkeeping of system evaluation 
and condition assessment inspections and activities?   

G.  Identify system assets vulnerable to direct and indirect impacts 
of climate change, including but not limited to: sea level rise; 
flooding and/or erosion due to increased storm volumes, 
frequency, and/or intensity; wildfires; and increased power 
disruptions? 

  

H.  If needed, does the Plan identify system components 
contributing to spills by limiting hydraulic capacity?   

I.  If needed, does the Plan have a procedure to identify dry-
weather peak flow conditions that are contributing to capacity 
issues?   

J.  Does the Plan have an appropriate design storm or wet weather 
event(s) to analyze the system for hydraulic limitations?   

K.  Does the Plan identify key components of the system that are 
limited hydraulically and contribute to spills?   

L.  Does the Plan identify major sources of that contribute to peak 
flows associated with sewer spills?   

M.  Does the capacity assessment consider data from existing system 
condition assessments, system inspections, system audits, spill 
history, and other available information?   

N.  Does the capacity assessment consider the capacity of flood-
prone systems subject to increased infiltration and inflow, under 
normal local and regional storm conditions?   

O.  Does the capacity assessment include the capacity of systems 
subject to increased infiltration and inflow due to larger and/or 
higher-intensity storm events as a result of climate change?   

P.  Does the capacity assessment include the capacity of major 
system elements to accommodate dry weather peak flow 
conditions, and updated design storm and wet weather events?   

Q.  Does the capacity assessment consider necessary redundancy in 
pumping and storage capacities?   

R.  Does the Plan utilize the findings of the condition assessments, 
capacity assessments, and the severity of the consequence of 
potential spills, to prioritize corrective actions?   
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S. Does the Plan include a capital improvement plan? 

  

Discussion: 

ELEMENT 9- MONITORING, MEASUREMENT, AND PROGRAM 
MODIFICATIONS 
A. Does the City maintain relevant information, including audit 

findings, to establish and prioritize appropriate Plan 
activities? 

  

B. Has the City implemented and measured the effectiveness of 
each Plan Element (e.g. using this audit)?   

C. Has the City assessed the success of the preventive operation 
and maintenance activities?   

D. Has the City continued to update Plan procedures and activities, 
as appropriate, based on results of monitoring and performance 
evaluations? 

  

E. Has the City identified and illustrated spill trends, including spill 
frequency, locations and estimated volumes?   

Discussion: 

ELEMENT 10 – INTERNAL AUDITS 
A. Does the Plan include internal audit procedures, appropriate to 

the size and performance of the system?   

Discussion:  
 

ELEMENT 11- COMMUNICATION PROGRAM 
A. Does the Plan include procedures for the City to communicate 

with the public for spills and discharges resulting in closures of 
public areas, or that enter a source of drinking water? 

  

B.  Does the Plan include opportunities for public input regarding 
implementation and updates?   

C. Does the Plan include procedures for the City to communicate 
with owners/operators of the system that connect into the City’s 
system for system operation, maintenance, and capital 
improvement-related activities?  
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