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Executive Summary  
On December 6, 2022, the State Water Resources Control Board (SWRCB) adopted Order 
WQ 2022-0103 DWQ, the Statewide General Waste Discharge Requirements for Sanitary 
Sewer Systems (SSSWDR).  The order requires all federal and state agencies, 
municipalities, counties, districts, cities, and other public entities that own or operate a 
sanitary sewer system greater than one mile in length to comply with the requirements of 
the SSSWDR and to develop and implement a Sewer System Management Plan (SSMP).   

While SWRCB Order WQ 2022-0103 DWQ is the primary regulatory mechanism for 
sanitary sewer systems statewide, it allows each regional board to issue more stringent or 
prescriptive waste discharge requirements for sanitary sewer systems within their 
respective jurisdictions.  Regional Water Quality Control Board (RWQCB) Order R9-2007-
0005 applies to collection agencies in the San Diego Region, including the City of National 
City (City), and requires the reporting of all Private Lateral Sewage Discharges (PLSD).  The 
order acknowledges that the City is not responsible for the cause, cleanup or repair of 
PLSDs but is responsible for PLSD notification and reporting to regulatory agencies 
following a specific timelin e.   

This SSMP has been prepared in accordance with the following regulations, included in 
Appendix A:  

�x SWRCB Order WQ 2022-0103 DWQ, Statewide General Waste Discharge 
Requirements for Sanitary Sewer Systems 

�x RWQCB Order R9-2007-0005, Waste Discharge Requirements for Sewage Collection 
Agencies in the San Diego Region 

The SSSWDR include directives for the management, operation, and maintenance of the 
sanitary sewer system as well as proper control, containment, and cleanup of any spills 
that occur.  They also require that spills be reported to the SWRCB using the online 
California Integrated Water Quality System (CIWQS).  This ensures a uniform approach for 
reporting and tracking spills.  Each agency that is responsible for the operation of the 
sanitary sewer system must develop and implement a SSMP that details the procedures 
and activities that City staff follow in order to comply with applicable SSSWDR elements.  
This SSMP is designed to protect the health and safety of the public and the environment 
and to provide the best management practices (BMPs) for the operation and maintenance 
of the collection system while in compliance with the orders issued by the SWRCB and 
the San Diego RWQCB.   

The organization of this SSMP is consistent with the SWRCB guidelines and includes the 
follo wing eleven SSSWDR elements: 

1. Goals 
2. Organization 
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3. Legal Authority 
4. Operation and Maintenance Program 
5. Design and Performance Provisions 
6. Spill Emergency Response Plan 
7. Fats, Oil, and Grease Control Program 
8. System Evaluation and Capacity Assurance Plan 
9. Monitoring, Measurement and Plan Modifications  
10. SSMP Program Audits 
11. Communication Program 

Throughout this document, the Required Elements for the SSMP as quoted from the 
SSSWDR Attachment D is denoted by Italic and underlined font, followed by descriptions 
of how the City meets the required element.  Supporting information is provided in 
referenced appendices. 
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Chapter 1 :  Sewer System Management Plan Goal and 
Introduction  
�7�K�H�� �&�L�W�\�·�V�� �*�R�D�O�V�� �D�G�G�U�H�V�V�� �W�K�H�� �6�6�0�3�� �S�U�R�Y�L�V�L�R�Q�� �R�X�W�O�L�Q�H�G�� �L�Q�� �W�K�H�� �6�6�6�:�'�5��Attachment D, 
Section 1.   

The goal of the Sewer System Management Plan is to provide a plan and schedule to:  

�������� �S�U�R�S�H�U�O�\�� �P�D�Q�D�J�H���� �R�S�H�U�D�W�H���� �D�Q�G�� �P�D�L�Q�W�D�L�Q�� �D�O�O�� �S�D�U�W�V�� �R�I�� �W�K�H�� �(�Q�U�R�O�O�H�H�·�V�� �V�D�Q�L�W�D�U�\�� �V�H�Z�H�U��
system(s),  
(2) reduce and prevent spills, and  
(3) contain and mitigate spills that do occur.  
 
The Plan must include a narrative Introduction section that discusses the following items: 

 

1.1  Regulatory Context  

The Plan Introduction section must provide a general description of the local sewer 
system management program and discuss Plan implementation and updates. 

The City of National City strives to provide safe and efficient operation of the sanitary 
sewer system through the following goals:  

1. �3�U�R�S�H�U���P�D�Q�D�J�H�P�H�Q�W�����R�S�H�U�D�W�L�R�Q�����D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���D�O�O���S�D�U�W�V���R�I���W�K�H���&�L�W�\�·�V���V�\�V�W�H�P����
including adequate training for system operators and accurate record-keeping of 
cleaning and maintenance activities. 

2. Maintenance and improvement of the condition of the collection system 
infrastructure to ensure reliable service and to prevent spills.   

3. Assurance of adequate capacity to convey peak wastewater flows as detailed in a 
long-range planning and improvement plan.  This includes implementation of a 
Capital Improvement Plan (CIP) as scheduled as well as an annual review of the 
priority projects to  address the most critical maintenance needs. 

4. Effective elimination, reduction and prevention of spills through the 
implementation of a Fats, Oils, and Grease (FOG) Inspection Program designed to 
reduce the volume of FOG entering the system as well as through regular, proactive 
maintenance of the system to remove FOG in areas prone to blockages.   

5. Effective containment and mitigation of spills that ensures the protection of the 
�S�X�E�O�L�F�·�V���K�H�D�O�W�K���D�Q�G���V�D�I�H�W�\���D�Q�G���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�������7�K�L�V���L�Q�F�O�X�G�H�V���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q��
of an effective Spill Emergency Response Plan (SERP) that all staff are properly 
trained on. 

6. Full compliance with all regulatory requirements, including standard operating 
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procedures to meet all applicable spill notification and reporting requirements.  

7. Maintain a living document that is updated at least every six years, or as needed in 
response to program changes or recommendations made as a result of internal 
audits, conducted at least every three years. 

1.2  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.  

 
The City conducts and documents an internal audit of their SSMP at least every three (3) 
years as required by SSSWDR Section 5.4, and updates the SSMP at minimum every six 
(6) years as required by SSSWDR Section 5.5.  Additionally, t he Spill Review Committee 
(composed of the Assistant Director of Engineering and Public Works, Street Maintenance 
and Wastewater Superintendent, Public Works Crew Supervisor, and wastewater staff) 
meets to discuss each spill and how to prevent a reoccurrence or to better respond in the 
future.  Actions taken to prevent future spills are documented on the Spill Reporting Form.  
Spill trends are also annually evaluated as part of the performance parameters previously 
discussed.  Because the Assistant Director of Engineering and Public Works is responsible 
for ensuring that the wastewater system is managed in accordance with this SSMP, any 
necessary improvements or modifications to the SSMP activities as noted by the Assistant 
Director of Engineering and Public Works will be implemented as soon as practical.   
 

1.3  Sewer System Asset Overview 

The Plan Introduction section must provide a description of the Enrollee-owned assets 
and service area, including but not limited to: 
 

Required element  City -Specific Details  
�‡���/�R�F�D�W�L�R�Q�����L�Q�F�O�X�G�L�Q�J���F�R�X�Q�W�\���L�H�V������ City of National City; located within San 

Diego County 
�‡���6�H�U�Y�L�F�H���D�U�H�D���E�R�X�Q�G�D�U�\���� City jurisdictional boundary  
�‡���3�R�S�X�O�D�W�L�R�Q���D�Q�G���F�R�P�P�X�Q�L�W�\���V�H�U�Y�H�G���� 58,967 
�‡���6�\�V�W�H�P���V�L�]�H�����L�Q�F�O�X�G�L�Q�J���W�R�W�D�O���O�H�Q�J�W�K���L�Q��
miles, length of gravity mainlines, 
length of pressurized (force) mains, and 
number of pump stations and siphons;  

105 miles of gravity sewers 
0.25 miles of forced mains and other 
pressure systems 
2 pump stations 

�‡���6�W�U�X�F�W�X�U�H�V���G�L�Y�H�U�W�L�Q�J���V�W�R�U�P�Z�D�W�H�U���W�R���W�K�H��
sewer system;  

None known or permitted.  Any such 
structure would be required to be 
eliminated if found.  
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�‡���'�D�W�D���P�D�Q�D�J�H�P�H�Q�W���V�\�V�W�H�P�V���� The City maintains an up-to-date 
Geographic Information System (GIS) 
database of their sanitary sewer system, 
including all gravity line segments and 
manholes, pumping facilities, pressure 
pipes and valves, as well as direction of 
flow and material when available 

�‡���6�H�Z�H�U���V�\�V�W�H�P���R�Z�Q�H�U�V�K�L�S���D�Q�G���R�S�H�U�D�W�L�R�Q��
responsibilities between Enrollee and 
private entities for upper and lower 
sewer laterals;  

Property owners are required to 
maintain the sewer laterals on their 
property in good working order, and to 
conduct sewer lateral maintenance a 
minimum of once per year  

�‡���(�V�W�L�P�D�W�H�G���Q�X�P�E�H�U���R�U���S�H�U�F�H�Q�W���R�I��
residential, commercial, and industrial 
service connections; and  

8,000 upper and lower service laterals 
from residential, commercial, and 
industrial service connections 

�‡���8�Q�L�T�X�H���V�H�U�Y�L�F�H���E�R�X�Q�G�D�U�\���F�R�Q�G�L�W�L�R�Q�V��
and challenge(s).  

None 

 
�$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H���3�O�D�Q���,�Q�W�U�R�G�X�F�W�L�R�Q���V�H�F�W�L�R�Q���P�X�V�W���S�U�R�Y�L�G�H���U�H�I�H�U�H�Q�F�H���W�R���W�K�H���(�Q�U�R�O�O�H�H�·�V���X�S-
to-date map of its sanitary sewer system, as required in section 4.1 (Updated Map of 
Sanitary Sewer System) of this Attachment. 
 

The City maintains an up-to-date Geographic Information System (GIS) database of the 
sanitary sewer system that meets the SSSWDR Attachment D, Section 1.3 requirements as 
described above, including all gravity line segments and manholes, pumping stations, 
pressure pipes and valves, as well as direction of flow and material when available .   

This database was used by D-MAX �(�Q�J�L�Q�H�H�U�L�Q�J�����,�Q�F�����W�R���F�U�H�D�W�H���D���P�D�S���R�I���W�K�H���&�L�W�\�·�V���H�[�L�V�W�L�Q�J��
wastewater facilities and pipes, as shown in Appendix D.  Manhole identifications shown 
on the maps are catalogued in the Sewer Manhole Index.  This index lists all City-owned 
manholes, along with their invert elevations and an associated direction identified (i.e. N, 
S, E and/or W).  A pdf map of applicable storm water conveyance facilities is maintained 
by the Storm Water Division of the Engineering and Public Works Division. 
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Chapter  2: Organization  
The City maintains an organizational structure that meets the SSSWDR Attachment D, 
Section 2 requirements as described below.   

(1) The name of the Legally Responsible Official as required in section 5.1 (Designation 
of a Legally Responsible Official) of this General Order. 

The Assistant Director of Engineering and Public Works (Martha Juarez) is the authorized 
representative for the City. 

(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  

The National City Public Works Department Organizational Chart (Appendix B) provides 
names, position titles , phone and email information  within Public Works as well as 
identif ies the lines of authority .  Contact numbers are also listed in the Spill Emergency 
Response Plan (SERP) in Appendix E.   

Key positions are indicated below with a description of their responsibilities.    

1. Assistant Director of Engineering and Public Works  (Martha Juarez )�² 
Establishes policy, plans strategy, leads staff, allocates resources, delegates 
responsibility, authorizes outside contractors to perform services, and may 
serve as public information officer.  Responsible for spill reporting to 
regulatory agencies and to the CIWQS online reporting system.  Oversees 
preparation of wastewater collection system planning documents; manages 
capital improvement delivery system; oversees documentation of new and 
rehabilitated assets; oversees development and implementation of SSMP; 
provides information updates to City Council; and arranges for emergency 
meetings if necessary. In the event of a spill, he is authorized to volunteer 
City liability, offer cleaning service and/or repair service to affected property 
owners. 

2. Street Maintenance and Wastewater Superintendent  �² Notified  by the 
non-emergency police dispatcher when a spill is reported after hours. 
Oversees posting of public health warnings; provides relevant information 
to agency management, prepares contingency plans, and trains field crews 
on the Spill Emergency Response Plan (SERP).  Prepares wastewater 
collection system planning documents; documents new and rehabilitated 
assets; and coordinates development and implementation of SSMP. In the 
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event of a spill, he is authorized to volunteer City liability, offer cleaning 
service and/or repair service to affected property owners. 

3. Public Works  Crew Supervisor  �² As leader of the Public Works stand-by 
crew, he is notified by the non-emergency police dispatcher when a spill is 
reported  after hours. Oversees the spill response, manages field operations 
and maintenance activities, implements contingency plans, leads 
emergency response, and investigates spills. Notifies all other members of 
the sewer crew to assist in the spill response; assesses the spill and assigns 
crew job duties in order to eliminate the overflow.  

4. Maintenance Worker & Equipment Operator  �² Members of the Public 
Works stand-by crew. Staff conduct preventive maintenance activities; 
mobilize and respond to no tification of stoppages and spills (mobilize sewer 
cleaning equipment, by-pass pumping equipment, and portable 
generators), all at the direction of the Public Works Crew Supervisor. 

5. Non -Emergency Police Dispatcher  �² If after hours, will be first notified of 
a spill via the 24-Hour Non-Emergency Phone Line. Contacts Public Works 
Department and provides a verbal report of the afterhours spill complaint . 

(4) The 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.)   

 

The chain of communication for reporting spills from the initial notification call to 
reporting  to regulatory  agencies �L�V���L�Q�F�O�X�G�H�G���L�Q���W�K�H���&�L�W�\�·�V��Spill Emergency Response Plan 
(SERP) in Appendix E.  �6�H�H�� �6�H�F�W�L�R�Q�� ���� �´spill �1�R�W�L�I�L�F�D�W�L�R�Q�� �D�Q�G�� �5�H�S�R�U�W�L�Q�J�� �3�U�R�F�H�G�X�U�H�V�µ�� �I�R�U��
details.  
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Chapter 3 : Legal Authority  
The SSSWDR Attachment D, Section 3 requires that the City show through its current 
sewer system use ordinances, service agreements and/or other legally bind ing procedures 
to demonstrate the City possesses the necessary legal authority to  implement its SSMP.  
�7�K�H�� �&�L�W�\�·�V�� �O�H�J�D�O�� �D�X�W�K�R�U�L�W�\���D�Q�G�� �S�R�Z�H�U�� �R�Y�H�U�� �W�K�H�� �&�L�W�\�·�V�� �Z�D�V�W�H�Z�D�W�H�U�� �F�R�O�O�H�F�W�L�R�Q�� �V�\�V�W�H�P�� �L�V��
codified in the National City Municipal Code.  Applicable National City Municipal Code 
excerpts are included as Appendix C�����D���V�X�P�P�D�U�\���R�I���W�K�H���&�L�W�\�·�V���O�H�J�D�O���D�X�W�K�R�U�L�W�\���L�V���L�Q�F�O�X�G�H�G��
at the end of this section as Table 3-1, and the entire National City Municipal Code can 
be viewed at: 

https://www.municode.com/library/ca/national_city/codes/code_of_ordinances .  
�6�S�H�F�L�I�L�F�D�O�O�\�����W�K�H���&�L�W�\�·�V���O�H�J�D�O���D�X�W�K�R�U�L�W�\���I�R�U���W�K�H���U�H�T�X�L�U�H�G���H�O�H�P�H�Q�W�V���D�U�H���D�G�G�U�H�V�V�H�G���D�V���I�R�O�O�R�Z�V�� 

(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. 

 
National City Municipal Code Sections 14.06.180, 14.06.190, and 14.16.020, and 14.24 
address this requirement. 

(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 

The City�·�V��Assistant Director of Engineering and Public Works is notified in the event of 
spills, as detailed in the chain of communication for reporting spill�V���L�Q�F�O�X�G�H�G���L�Q���W�K�H���&�L�W�\�·�V��
Spill Emergency Response Plan (SERP), located in Appendix E.  �&�L�W�\�·�V��Assistant Director of 
Engineering and Public Works oversees operations and maintenance crews for both the 
storm sewers and sanitary sewers, ensuring authority to collaborate where necessary in 
the coordination of emergency spill responses, access to storm sewers during spill events, 
and the prevention of unintentional cross connections between the two systems.  

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

The City has implemented the following standard sewer design and construction 
documents, which are provided in Appendix C. It should be noted that the Greenbook is 
available to the public and has therefore not been included in the appendix.  Additionally, 
although  sections of the Municipal Code reference the Uniform Plumbing Code, the City 
has adopted the 2022 California Plumbing Code (see NCMC Section 15.20), and maintains 
a set of standard sewer notes for City-specific requirements.   

https://www.municode.com/library/ca/national_city/codes/code_of_ordinances
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�x Standard Specifications for Public Works Construction (Greenbook) , 
2021. 

The City utilizes the Greenbook for design and construction standards and 
specifications for the installation of new sanitary sewer systems, pumps and 
other appurtenances, and for the rehabilitation and repair of existing sanitary 
sewer infrastructure. 

�x Ordinance No. 92 -2033, Standards for Public Rights-of-Way and Public 
Improvements.  

Ordinance No. 92-2033 was adopted by the City on June 16, 1992 and requires 
that all new sanitary sewer systems be properly designed and constructed in 
accordance with the Greenbook as well as the San Diego Area Regional 
Standard Drawings.  Section 3.7 of the ordinance includes specifications for the 
following sanitary sewer elements: 

1. Sewer Grades 
2. Cradle/Encasement Requirements  
3. Manholes 
4. Sewer Locations 
5. Cleanouts 
6. Sewer Constructed Along Curved Alignments 
7. Sewer Laterals  

�x San Diego Area Regional Standard Drawings , County of San Diego, 2022 
These drawings are referenced in Ordinance No. 92-2033 and are used as the 
�&�L�W�\�·�V���V�H�Z�H�U���V�\�V�W�H�P���V�W�D�Q�G�D�U�G���G�U�D�Z�L�Q�J�V���I�R�U�� 

1. Sewer Cleanout 
2. �����µ���'�L�D�P�H�W�H�U���3�U�H�F�D�V�W���0�D�Q�K�R�O�H���,�Q�V�W�D�O�O�D�W�L�R�Q 
3. �����µ���'�L�D�P�H�W�H�U���3�U�H�F�D�V�W���0�D�Q�K�R�O�H���,�Q�V�W�D�O�O�D�W�L�R�Q 
4. Sewer Manhole Base 
5. Manhole Miscellaneous Details 
6. Manhole Coating and Lining System  
7. Existing Manhole Abandonment  
8. Warning/Identification Tape Installation  
9. Pipe Bedding and Trench Backfill for Sewer Facilities  
10. Concrete Protection for Sewer Pipe 
11. Slope Protection Installations 
12. Cut-Off Wall Installation in Traveled Areas 
13. Pipe Support for Undercut Sewer Mains or Sewer 

Laterals 
14. ���µ���D�Q�G�����µ���6�H�Z�H�U���/�D�W�H�U�D�O���,�Q�V�W�D�O�O�D�W�L�R�Q 
15. ���µ���D�Q�G�����µ���'�H�H�S���&�X�W���6�H�Z�H�U���/�D�W�H�U�D�O���,�Q�V�W�D�O�O�D�W�L�R�Q 



 

CITY OF NATIONAL CITY SEWER SYSTEM MANAGEMENT PLAN PAGE 10 

16. Sewer Lateral Notes and Detail  
17. ���µ���D�Q�G�����µ���6�H�Z�H�U���&�X�W-In Wye Connections 

(4)  Ensure access for maintenance, inspection, and/or repairs for portions of the service 
lateral owned and/or operated by the Enrollee; 

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

National City Municipal Code Sections 14.06.050, 14.16.130, 14.16.140, 14.16.150, and 
14.16.080 address these requirements.   

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

National City Municipal Code Chapters 1.44 (Administrative Citations) and 1.48 
(Administrative Remedies), and National City Municipal Code Section 14.06.220 address 
this requirement .   



 

CITY OF NATIONAL CITY SEWER SYSTEM MANAGEMENT PLAN PAGE 11 

Chapter 4: Operation and Maintenance Program  
The City follows an Operation and Maintenance Program that includes the required items 
below as listed in the SSSWDR Attachment D, Section 4.  

4.1  Updated Map of Sanitary Sewer System   

(1) 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; 

The City maintains an up-to-date Geographic Information System (GIS) database of the 
sanitary sewer system, including all gravity line segments and manholes, pumping 
stations, pressure pipes and valves, as well as direction of flow and material when 
available.  This database was used by D-MAX �(�Q�J�L�Q�H�H�U�L�Q�J�����,�Q�F�����W�R���F�U�H�D�W�H���D���P�D�S���R�I���W�K�H���&�L�W�\�·�V��
existing wastewater facilities and pipes, as shown in Appendix D.  Manhole identification s 
shown on the maps are catalogued in the Sewer Manhole Index.  This index lists all City-
owned manholes, along with their invert elevations and an associated direction identified 
(i.e. N, S, E and/or W).  A pdf map of applicable storm water conveyance facilities is 
maintained by the Storm Water Division of the Engineering and Public Works Divisions. 

4.2  Preventive Operation and Maintenance Activities  

(2) A scheduling system and a data collection system for preventive operation and 
maintenance activities conducted by staff and contractors. The scheduling system 
must include:  

�x Inspection and maintenance activities;  

�x higher-frequency inspections and maintenance of known problem areas, 
including areas with tree root problems; and  

�x regular visual and closed-circuit television (CCTV) inspections of manholes and 
sewer pipes.  

(3) 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.  

The City is committed to a regular sanitary sewer maintenance program in order to r educe 
and prevent spills and to extend the useful life of the system.  This includes routine 
maintenance and cleaning of wastewater facilities and pipelines. These procedures are 
documented in the Sewer Operations, Maintenance, and Repair Program SOP (Appendix 
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D).  The City has divided its sewerage system into 11 sections for routine maintenance 
and cleaning.  Approximately one section is cleaned each month, which ensures that all 
gravity mains in the City are cleaned at least once per year.  Sections of the sewer system 
that require more frequent cleaning are identified on the high frequency maintenance list. 
The list includes fats, oils, and grease (FOG) problem areas that require at least monthly 
cleaning and maintenance.  These hotspots are presented in the sewer cleaning frequency 
map (Appendix D).  City staff also conducts visual inspections of the manholes and pipes 
as part of the cleaning protocol.  Closed circuit televising (CCTV) of manholes and sewer 
pipes are done based on these observations.  Known problem areas and complaint issues 
are prioritized for video inspection.   

Additionally, the City inspects and maintains two force mains.  The force main at 14th 
Street and Tidelands Avenue is a very short segment and can be easily accessed via 
manhole inspection.  The force main at 24th Street (Bay Marina Drive) and Tidelands 
Avenue is inspected at least twice per year.  It should be noted that this force main is not 
always �X�V�H�G���R�Q���G�D�L�O�\���E�D�V�L�V�������7�K�H���&�L�W�\�·�V���W�Z�R���S�X�P�S���V�W�D�W�L�R�Q�V���D�W���W�K�H�V�H���O�R�F�D�W�L�R�Q�V���D�U�H���L�Q�V�S�H�F�W�H�G��
every business day.  A pump station operation and maintenance SOP was developed in 
August 2016 for each pump station location  and is included in Appendix D.  An Emergency 
Response Plan specific to these pump stations was also developed in December 2023 and 
is included in Appendix D.  A hard copy of the pump station SOP and appendices is kept 
in the Public Works office.   

The City documents the Preventative Maintenance (PM) program of scheduled and 
conducted activities in several ways.  A typical monthly schedule for maintenance and 
cleaning of wastewater facilities and pipes is provided �L�Q���W�K�H���&�L�W�\�·�V���:�D�V�W�H�Z�D�W�H�U���'�L�Y�L�V�L�R�Q��
Basic Work Schedule packet (Appendix D).  This packet includes the forms used to 
document manhole inspections and sewer cleaning.  The Sanitary Sewer Manhole 
Inspection Form and the Sewer Cleaning Log Form are completed by sewer staff following 
cleaning activities.  Additionally, the sewer staff records activities in daily log book s.  Sewer 
related complaints are tracked using the Work Request Form. Finally, CCTV printouts with 
photos are generated following each video inspection.     

Cleaning and maintenance schedules are reviewed and adjusted as necessary upon 
completion of sewer televising and after spills.  Sites are added to the High Frequency 
Maintenance List as necessary.  The current list of sewer hotspots has been digitized and 
is updated as needed to help aid in program planning.  Additionally, the FOG inspection 
program results are tracked in an electronic database, and may be used to compare to 
the list of priority cleaning locations.  
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4.3  Training  
(4) In-house and external training provided on a regular basis for sanitary sewer system 

operations and maintenance staff and contractors. The training must cover: 

�x the requirements of this General Order;  

�x �W�K�H���(�Q�U�R�O�O�H�H�·�V���6�S�L�O�O���(�P�H�U�J�H�Q�F�\���5�H�V�S�R�Q�V�H���3�O�D�Q���S�U�R�F�H�G�X�U�H�V���D�Q�G���S�U�D�F�W�L�F�H���G�U�L�O�O�V���� 

�x skilled estimation of spill volume for filed operators; and  

�x electronic CIWQS reporting procedures for staff submitting data. 

The City recognizes the importance of consistent staff training and documentation of 
�W�U�D�L�Q�L�Q�J�� �V�H�V�V�L�R�Q�V���� �� �7�K�H�� �&�L�W�\�·�V�� �Z�D�V�W�H�Z�D�W�H�U�� �V�W�D�I�I�� �L�V�� �W�U�D�L�Q�H�G�� �R�Q�� �Z�D�V�W�H�Z�D�W�H�U�� �R�S�H�U�D�W�L�R�Q�V�� �D�Q�G��
maintenance policies, procedures, safety policies, and equipment.  The Public Works Crew 
Supervisor is responsible for documenting the details of each training event including 
dates, content, and participating employees.  A sample training log template is provided 
in Appendix D.  A training binder is kept in the Public Works office.  Training components 
include the following:  

�x The SSMP is accessible to all staff for review; a hard copy is kept in the Public 
Works office.   

�x New wastewater hires or staff transferred from another group in 
Engineering/Public Works are trained on the SSMP. This awareness training 
discusses the specifics of the Plan and the responsibilities of each employee.   

�x An all staff training on the SSMP, including the Operations and Maintenance 
procedures, is conducted at least annually and reinforced during biweekly 
staff meetings.  

�x Initial and recurrent training on the Operations and Maintenance 
component of the SSMP is provided as necessary to outside contractors. 

�x �(�T�X�L�S�P�H�Q�W���W�U�D�L�Q�L�Q�J���L�V���S�U�L�P�D�U�L�O�\���´�R�Q-the-�M�R�E�µ���W�U�D�L�Q�L�Q�J���W�K�D�W���L�V���V�X�S�S�O�H�P�H�Q�W�H�G��
during safety and operations meetings.    

�x In-house training sessions on technical skills or other job-related skills are 
provided as necessary at the discretion of the Assistant Director of 
Engineering and Public Works.   

�x Individual employee trainings and competencies are annually tracked. 

�$�G�G�L�W�L�R�Q�D�O���W�U�D�L�Q�L�Q�J���U�H�T�X�L�U�H�P�H�Q�W�V���R�Q���W�K�H���&�L�W�\�·�V��Spill Emergency Response Plan (SERP) are 
�G�H�V�F�U�L�E�H�G���L�Q���6�H�F�W�L�R�Q�������´�7�U�D�L�Q�L�Q�J�µ���R�I���W�K�H��SERP (see Appendix E).   
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4.4  Equipment Inventory  
(5) An inventory of sewer system equipment, including the identification of critical 

replacement and spare parts. 

The City has developed equipment and replacement part inventories and an inventory of 
chemicals maintained by the sewer staff.  These are listed in the Sewer Operations, 
Maintenance, and Repair Program and Pump Station SOPs included in Appendix D.  
Inventory maintenance is ongoing; materials are replaced as-needed.  All materials listed 
on the equipment and replacement part inventories are considered critical.    
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Chapter 5: Design and Performance Provisions  
The City�·�V���'�H�V�L�J�Q���D�Q�G���3�H�U�I�R�U�P�D�Q�F�H���3�U�R�Y�L�V�L�R�Q�V include the mandatory SSMP items outlined 
in the SSSWDR Attachment D, Section 5.  

5.1  Updated Design Criteria and Construction Standards and 
Specifications   

(1) 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. 

In June 1992, the City adopted Ordinance No. 92-2033 (Standards for Public Right-of-
Way and Public Improvements - see Appendix C), which requires that all new sanitary 
sewer systems, as well as the rehabilitation and repair of existing sewer facilities, be 
designed and constructed in accordance with the Standard Specifications for Public Works 
Construction (Greenbook), published by Public Works Standards, Inc.  The Greenbook is 
widely used by cities and counties from Santa Barbara County to San Diego County and 
contains the latest standards and recommendations as researched and approved by a 25-
member committee, with representatives from the American Public Works Association, 
the Associated General Contractors of California, the Engineering Contractors Association, 
and the Southern California Contractors Association. It should be noted that the 
Greenbook (2021) is available to the public and has therefore not been attached in an 
appendix.   

Section 3.7 of Ordinance No. 92-2033 includes specifications for the following sanitary 
sewer elements: 

1. Sewer Grades 
2. Cradle/Encasement Requirements  
3. Manholes 
4. Sewer Locations 
5. Cleanouts 
6. Sewer Constructed Along Curved Alignments 
7. Sewer Laterals 

The San Diego Regional Standard Drawings (2022 version is in Appendix C) are referenced 
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in Ordinance No. 92-�����������D�Q�G���D�U�H���X�V�H�G���D�V���W�K�H���&�L�W�\�·�V���V�H�Z�H�U���V�\�V�W�H�P���V�W�D�Q�G�D�U�G���G�U�D�Z�L�Q�J�V���I�R�U�� 

1. Sewer Cleanout 
2. �����µ���'�L�D�P�H�W�H�U���3�U�H�F�D�V�W���0�D�Q�K�R�O�H���,�Q�V�W�D�O�O�D�W�L�R�Q 
3. �����µ���'�L�D�P�H�W�H�U���3�U�H�F�D�V�W���0�D�Q�K�R�O�H���,�Q�V�W�D�O�O�D�W�L�R�Q 
4. Sewer Manhole Base 
5. Manhole Miscellaneous Details 
6. Manhole Coating and Lining System  
7. Existing Manhole Abandonment  
8. Warning/Identification Tape Installation  
9. Pipe Bedding and Trench Backfill for Sewer Facilities  
10. Concrete Protection for Sewer Pipe 
11. Slope Protection Installations 
12. Cut-Off Wall Installation in Traveled Areas 
13. Pipe Support for Undercut Sewer Mains or Sewer Laterals 
14. ���µ���D�Q�G�����µ���6�H�Z�H�U���/�D�W�H�U�D�O���,�Q�V�W�D�O�O�D�W�L�R�Q 
15. ���µ���D�Q�G�����µ���'�H�H�S���&�X�W���6�H�Z�H�U���/�D�W�H�U�D�O���,�Q�V�W�D�O�O�D�W�L�R�Q 
16. Sewer Lateral Notes and Detail  
17. ���µ���D�Q�G�����µ���6�H�Z�H�U���&�X�W-In Wye Connections 

Note that more detailed descriptions of the design and performance requirements are 
�L�Q�F�O�X�G�H�G���L�Q���W�K�H���&�L�W�\�·�V�������������6�H�Z�H�U���6�\�V�W�H�P���0�D�V�W�H�U���3�O�D�Q and 2019 Sewer Master Plan Review 
and CIP Update. 

5.2  Procedures and Standards  
(2) Procedures, and standards for the inspection and testing of newly constructed, 

newly installed, repaired, and rehabilitated system pipelines, pumps, and other 
equipment and appurtenances. 

Procedures and standards for inspecting and testing the installation of new sewers and 
other appurtenances, and for rehabilitation and repair projects, are outlined in the 2021 
Greenbook as described above and authorized by National City Municipal Code Sections 
14.06.130 and 14.06.140.  It should be noted that although these code sections reference 
the Uniform Plumbing Code, the City has adopted the 2022 California Plumbing Code 
(see Section 15.20).  Code excerpts are provided in Appendix C. 
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Chapter 6: Spill Emergency Response Plan 
The City has developed and implemented a Spill Emergency Response Plan (SERP) that 
identifies measures to protect public health and the environment, as required by SSSWDR 
Attachment D, Section 6.  �7�K�H���&�L�W�\�·�V��SERP is provided as Appendix E, along with supporting 
attachments.  It should be noted that the SERP also incorporates the monitoring and 
reporting requirements in RWQCB Order R9-2007-0005, although they are not directly 
addressed in the list below.  

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: 

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

(2) 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 ; 

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

Detailed spill response procedures as well as notification and reporting guidelines are 
provided in Sections 3 and 4, respectively, of the SERP.  A Spill Reporting Flowchart is 
included as Attachment 5. 

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

Training activities are discussed in Section 5 of the SERP. 

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

Spill response procedures are discussed in Section 3 of the SERP. 

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

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

Spill response procedures are discussed in Section 3 of the SERP.  Water quality 
monitoring is addressed in subsection H. 

(8) Remove sewage from the drainage conveyance system; 



 

CITY OF NATIONAL CITY SEWER SYSTEM MANAGEMENT PLAN PAGE 18 

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

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

Spill response procedures are discussed in Section 3 of the SERP. Cleanup procedures are 
addressed in subsection E. 

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

Spill notification and reporting procedures are discussed in Section 4 of the SERP and 
outline coordination.  A spill Reporting Flowchart is included as Attachment 5. 

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

Spill post-spill assessments are addressed in Section 5 of the SERP. A Spill Reporting Form 
is included as Attachment 5 and documents actions taken to prevent future spills. 

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

Spill notification and reporting procedures are discussed in Section 4 of the SERP 
including all documentation and reporting requirements.  

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

Spill  reviews are addressed in Section 5 of the SERP. Updates to the Plan are made as 
necessary. The SERP is also reviewed and updated as needed during audits of the SSMP. 

The SERP also complies with the additional notification requirements outlined in RWQCB 
Order R9-2007-0005, Waste Discharge Requirements for Sewage Collection Agencies in the 
San Diego Region.  These include: 

(1) For Category 1 SSOs, the Sewage Collection Agency shall provide notification of the 
spill to the Regional Board by phone, email, or fax within 24 hours after the City 
becomes aware of the spill, notification is possible, and notification can be provided 
without substantially impeding cleanup or other emergency measures. The 
information reported to the Regional Board shall include the name and phone 
number of the person reporting the spill, the responsible sewage collection agency, 
the estimated total sewer overflow volume, the location of the spill, the receiving 
water (if any), the start date/time of the spill (or whether or not the sewer overflow 
is still occurring at the time of the report), and confirmation that the local health 
services agency was or will be notified as required under the reporting requirements 
of the local health services agency. 
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(2) The Sewage Collection Agency shall provide notification of all Private Lateral Sewage 
Discharges (as defined in the State Board Order), for which they become aware of, 
that equal or exceed 1,000 gallons; result in a discharge to a drainage channel  
and/or surface water; and/or discharge to a storm drainpipe that was not fully 
captured and returned to the sanitary sewer system, to the Regional Board by phone 
or fax within 24 hours after the City becomes aware of the Private Lateral Sewage 
Discharge, notification is possible, and notification can be provided without 
substantially impeding cleanup or other emergency measures. The information 
reported to the Regional Board shall include the following information, if known: the 
name and phone number of the person reporting the Private Lateral Sewage 
Discharge, the service area where the Private Lateral Sewage Discharge occurred, the 
responsible party (other than the Sewage Collection Agency, if known), the estimated 
Private Lateral Sewage Discharge volume, the location of the Private Lateral Sewage 
Discharge, the receiving water (if any), the start date/time of the Private Lateral 
Sewage Discharge (or whether or not the sewer overflow is still occurring at the time 
of the report), and confirmation that the local health services agency was or will be 
notified as required under the reporting requirements of the local health services 
agency. 

(3) The following requirement supersedes the Private Lateral Sewage Discharge 
Reporting Timeframe for Private Lateral Sewage Discharge in the State Board 
Monitoring and Reporting Program No. 2022-0103-DWQ: For Private Lateral 
�6�H�Z�D�J�H���'�L�V�F�K�D�U�J�H�V���W�K�D�W���R�F�F�X�U���Z�L�W�K�L�Q���D���6�H�Z�D�J�H���&�R�O�O�H�F�W�L�R�Q���$�J�H�Q�F�\�·�V���V�H�U�Y�L�F�H���D�U�H�D���D�Q�G��
that a Sewage Collection Agency becomes aware of, the Sewage Collection Agency 
shall report the Private Lateral Sewage Discharge to the State Board Online spill 
Database within 30 days after the end of the calendar month in which the Private 
Lateral Sewage Discharge occurs. The Sewage Collection Agency must identify the 
sewage discharge as occurring and caused by a private lateral, and responsible party 
(other than the Sewage Collection Agency) should be identified, if known. The City 
will not be responsible for the cause, cleanup, or repair of Private Lateral Sewage 
Discharges, but only the reporting of those within their jurisdiction and for which 
they become aware of. 
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Chapter 7: Sewer Pipe Blockage  Control Program   
The Sewer System Management Plan must include procedures for the evaluation of the 
�(�Q�U�R�O�O�H�H�·�V���V�H�U�Y�L�F�H���D�U�H�D���W�R���G�H�W�H�U�P�L�Q�H���Z�K�H�W�K�H�U���D���V�H�Z�H�U���S�L�S�H���E�O�R�F�N�D�J�H���F�R�Q�W�U�R�O���S�U�R�J�U�D�P���L�V��
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.  

�7�K�H���&�L�W�\�·�V���)�D�W�V�����2�L�O�V���D�Q�G���*�U�H�D�V�H�����)�2�*�����&�R�Q�W�U�R�O���3�U�R�J�U�D�P���D�G�G�U�H�V�V�H�V���W�K�H���P�D�Q�G�D�W�R�U�\���6�6�0�3��
provisions outlined in the SSSWDR Attachment D, Section 7. �7�K�H�� �&�L�W�\�·�V�� �)�2�*�� �&�R�Q�W�U�R�O��
Program helps reduce the amount of pip e-blocking substances discharged to the sanitary 
sewer system as described below. 

The procedures must include, at minimum:  

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

The City is committed to reducing the amount of  pipe-blocking substances discharged to 
the sanitary sewer system through the implementation of a n effective public outreach 
program to food service and manufacturing establishments (FSEs) and to residents.  The 
�&�L�W�\�·�V���(�Q�J�L�Q�H�H�U�L�Q�J Division annually updates �Q�H�Z���I�R�R�G���V�H�U�Y�L�F�H���O�R�F�D�W�L�R�Q�V���Z�L�W�K�L�Q���W�K�H���&�L�W�\�·�V��
service area based on business license registration. FOG compliance inspections are 
conducted at selected FSEs �D�V���S�D�U�W���R�I���W�K�H���&�L�W�\�·�V���)�2�*���,�Q�V�S�H�F�W�L�R�Q���3�U�R�J�U�D�P������High priority 
facilities are routinely selected for inspection.  These include FOG-producing facilities that 
are in close proximity to known FOG hotspots and sites that failed to comply during the 
last inspection.  Additional FSEs are selected for inspection each year based on time 
elapsed since their most recent inspection, historical inspection results, FOG generation 
�S�R�W�H�Q�W�L�D�O���� �R�U�� �R�W�K�H�U�� �I�D�F�W�R�U�V�� �S�H�U�W�L�Q�H�Q�W�� �W�R�� �W�K�H�� �&�L�W�\�·�V�� �V�H�Z�H�U�� �V�\�V�W�H�P�� �P�D�Q�D�J�H�P�H�Q�W�� �S�U�R�J�U�D�P 
implementation .  The City may also utilize a FOG BMP Operation and Maintenance Self-
Verification process where deemed appropriate and effective; a copy of the FOG BMP 
Operation and Maintenance Self-Verification Form is provided in Appendix F.  

FOG inspections include an assessment of the grease control device (GCD) condition 
where applicable and appropriate, food and grease waste disposal practices, drain screen 
presence and condition, spill preparedness, and employee training.  Businesses also report 
on GCD maintenance and sewer lateral maintenance.  FOG inspection forms are 
completed digitally via web -based software which produces a report that is emailed to 
the Responsible Party. 

�'�X�U�L�Q�J���W�K�H���L�Q�V�S�H�F�W�L�R�Q�V�����E�X�V�L�Q�H�V�V���R�Z�Q�H�U�V���D�U�H���H�G�X�F�D�W�H�G���R�Q���W�K�H���&�L�W�\�·�V���)�2�*���&�R�Q�W�U�R�O���3�U�R�J�U�D�P��
and the BMPs required for proper FOG disposal to prevent spills.  The required minimum 
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FOG BMPs for FSEs, as well as a FOG fact sheet and employee training template are 
�D�F�F�H�V�V�L�E�O�H���R�Q���W�K�H���&�L�W�\�·�V���Z�H�E�V�L�W�H: 

(https://www.nationalcityca.gov/government/engineering -public-works/engineering -
division/fats -oils-and-grease-fog-control -program) and attached in Appendix F.  
Businesses receive a list of corrective actions following the inspection, and inspectors work 
with business owners until compliance is achieved.  Enforcement actions are taken as 
necessary.  

The public are reminded of proper  residential FOG disposal on the �&�L�W�\�·�V�� �Z�H�E�V�L�W�H��
(https://www.nationalcityca.gov/government/engineering -public-works/engineering -
division/fats -oils-and-grease-fog-control -program). Residential FOG BMPs are presented 
on the website and in Appendix F.  Both residents and FSEs are reminded of the 
�L�P�S�R�U�W�D�Q�F�H���R�I���S�U�L�Y�D�W�H���V�H�Z�H�U���O�D�W�H�U�D�O���P�D�L�Q�W�H�Q�D�Q�F�H���R�Q���W�K�H���&�L�W�\�·�V���Z�H�E�V�L�W�H���D�Q�G���L�Q���W�K�H���6�H�Z�H�U��
Lateral Handout in Appendix F.  The City encourages residents to report any potential 
�V�H�Z�H�U���V�S�L�O�O���W�R���W�K�H���&�L�W�\�·�V���6�W�R�U�P���:�D�W�H�U���+�R�W�O�L�Q�H���D�W��������������������-4389.   

Lastly, the City began adding residential FOG control messages to its environmental 
educational calendar in 2015 to help educate residents about how they can reduce FOG 
�G�L�V�F�K�D�U�J�H�V���W�R���W�K�H���&�L�W�\�·�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�\�V�W�H�P�������7�K�H���F�D�O�H�Q�G�D�U is produced every year and 
distribute to the public.   FOG-related messages include methods and resources for proper 
�G�L�V�S�R�V�D�O���R�I���J�U�H�D�V�H���D�Q�G���F�R�P�P�R�Q���´�'�R�·�V�µ���D�Q�G���´�'�R�Q�·�W�V�µ���I�R�U���U�H�V�L�G�H�Q�W�L�D�O���J�U�H�D�V�H���F�R�Q�W�U�R�O����  

(2) 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; 

Residents can store their cooled used cooking oil and grease in a leak-proof container 
�D�Q�G���G�U�R�S���L�W���R�I�I���D�W���R�Q�H���R�I���(�'�&�2�·�V�������E�X�\�E�D�F�N���O�R�F�D�W�L�R�Q�V�����'�L�U�H�F�W�L�R�Q�V���D�Q�G���K�R�X�U�V���F�D�Q���E�H���I�R�X�Q�G��
�R�Q�� �(�'�&�2�·�V�� �Z�H�E�V�L�W�H�� ��www.edco.com).  Residential used cooking oil and grease is also 
accepted at the South Bay Household Hazardous Waste Collection Facility. 

�7�K�H���&�L�W�\�·�V���0�L�Q�L�P�X�P���)�2�*���%�0�3�V���I�R�U���)�6�(�V���U�H�T�X�L�U�H���W�K�D�W���Zaste cooking grease/oil and FOG 
from GCD maintenance must be hauled away by an authorized grease hauler and properly 
disposed of or recycled, and prohibits disposal to the sanitary sewer or storm drain 
system.   

(3) The legal authority to prohibit discharges to the system and identify measures to 
prevent spills and blockages caused by FOG; 

The City possesses the legal authority to prohibit discharges to the sewer system and to 
identify measures to prevent spills and blockages caused by FOG through the National 

https://www.nationalcityca.gov/government/engineering-public-works/engineering-division/fats-oils-and-grease-fog-control-program
https://www.nationalcityca.gov/government/engineering-public-works/engineering-division/fats-oils-and-grease-fog-control-program
https://www.nationalcityca.gov/government/engineering-public-works/engineering-division/fats-oils-and-grease-fog-control-program
https://www.nationalcityca.gov/government/engineering-public-works/engineering-division/fats-oils-and-grease-fog-control-program
http://www.edco.com/
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City Municipal Code, Sections 14.06.180, 14.06.190, 14.16.020, 14.16.080, and 14.24.  
Excerpts are provided in Appendix C. 

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

�7�K�H���&�L�W�\�·�V���P�L�Q�L�P�X�P���)�2�*���%�0�3�V�����V�H�H���$�S�S�H�Q�G�L�[���)�����U�H�T�X�L�U�H���W�K�D�W���D�O�O���)�6�(�V���Z�L�W�K�L�Q���W�K�H���&�L�W�\���K�D�Y�H��
a grease control device (GCD) in the private sanitary sewer system downstream of the 
kitchen or FOG-generating work area.  GCD options include gravity grease interceptors 
or hydromechanical grease interceptor s.  City of National City Fats, Oils and Grease 
Discharge Control Ordinance No. 2024-2531 addresses the installation of grease removal 
devices (see Appendix C) at new and existing facilities.  Design and sizing standards are 
per 2022 California Plumbing Code, Chapter 10 standards.   

All FSEs shall be required, at a minimum, to comply with the following grease control 
maintenance requirements, when applicable: 

�x GCDs shall be maintained in efficient operating condition by periodic removal of 
the full content of the GCD, which includes wastewater, accumulated FOG, floating 
materials, sludge and solids. 

�x No FOG that has accumulated in a GCD shall be allowed to pass into any sewer 
lateral, sewer system, storm drain, or public right-of-way during maintenance 
activities. 

�x GCDs shall be fully pumped out and cleaned at a frequency such that the combined 
FOG and solids accumulation at no time exceeds 25% of the total design hydraulic 
depth of the GCD.  This is to ensure that the minimum hydraulic retention time and 
required available hydraulic volume is maintained to effectively intercept and retain 
FOG discharge to the sewer system. 

�x If a GCD, at any time, contains FOG and solids accumulation that does not meet 
the requirements described in the previous paragraph, the FSE shall be required to 
have the GCD serviced immediately such that all fats, oils, grease, sludge, and other 
materials are completely removed from the GCD.  If deemed necessary, the City 
may also require an increase in the maintenance frequency of the GCD from the 
current frequency. 

�x Wastewater, accumulated FOG, floating materials, sludge/solids, and other 
materials removed from the GCD shall be disposed off-site properly by waste 
haulers in accordance with federal, state and/or local laws. 
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Pre-treatment grease control  best management practices (source control BMPs) and 
maintenance requirements are reviewed with business owners of FSEs during FOG 
compliance inspections (see Appendix F).  Source control BMPs are especially important 
in limiting the amount of FOG that reaches a GCD.   Proper implementation of these 
ensures that the GCD is functioning effectively and reduces the frequency of GCD 
maintenance.  GCDs are required to have a total grease and solids accumulation of less 
than 25% by volume in order to be in compliance.   

Records of GCD cleaning and maintenance, sewer lateral maintenance, as well as 
documentation of waste hauling from GCDs and/or grease bins and employee training 
are required to be kept by FSEs for a minimum of two years as applicable.  Requirements 
for record keeping are discussed during FOG inspections and contact information to 
report a spill is provided.  See Appendix F for details.  

(5) 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; 

The City has the authority to inspect grease producing facilities through the National City 
Municipal Code Section 14.16.080 and 14.24, and enforces any violation of its sewer 
ordinances per Municipal Code Chapters 1.44 and 1.48.  Municipal code excerpts are in 
Appendix C.   

Routine and follow up FSE inspections are conducted by trained City or contract staff.  
Escalated enforcement action (e.g. administrative �F�L�W�D�W�L�R�Q���� �L�V�� �G�R�Q�H�� �E�\�� �W�K�H�� �&�L�W�\�·�V�� �&�R�G�H��
Enforcement. 

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

The City has identified sections of their sanitary sewer system subject to high levels of 
FOG. These are shown on the sewer cleaning frequency map (Appendix D).  The City has 
established cleaning and maintenance schedules for these problem sections as noted on 
the High Frequency Maintenance List are provided in Appendix D.  The list of sewer 
cleaning hotspots has been digitized and is used to help in FOG program planning.  
Additionally, FOG inspection program results are tracked in an electronic database and 
may be compared to the list of priority cleaning locations.   

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

Source control best management practices (BMPs) remove a significant portion of FOG 
before the effluent reaches the sanitary sewer system.  For FSEs, this helps GCDs perform 
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more effectively and also reduces the maintenance frequency for GCDs.   As previously 
discussed, the City conducts FOG inspections at selected FSEs each year, and may also 
utilize a FOG BMP Self-Verification program  where appropriate. All FSEs shall be required, 
at a minimum, to comply with the following FOG BMPs, when applicable: 

�x Installation of Drain Screens.  Drain screens shall be installed on all drainage pipes 
in food preparation and utensil cleaning areas. 

�x Segregation and Collection of Waste Cooking Oil.  All waste cooking oil shall be 
collected and stored properly in recycling receptacles such as barrels or drums.  
Such recycling receptacles shall be maintained properly to ensure that they do not 
leak.  Licensed waste haulers or an approved recycling facility must be used to 
dispose of waste cooking oil.  Maintenance logs showing waste hauling-pumping 
frequency or receipts, or legible copies of receipts from an authorized waste hauler 
must be kept on site at  all times and be accessible for inspection at request of 
authorized inspector.   

�x Disposal of Food Waste.  All food waste shall be disposed of directly into the trash 
or garbage, and not in sinks.  Double-bagging food wastes that have the potential 
to leak in trash bins is highly recommended. 

�x Employee Training.  Employees of the FSE shall be trained by 
ownership/management periodically.  Training shall be documented and employee 
�V�L�J�Q�D�W�X�U�H�V���U�H�W�D�L�Q�H�G���L�Q�G�L�F�D�W�L�Q�J���H�D�F�K���H�P�S�O�R�\�H�H�·�V���D�W�W�H�Q�G�D�Q�F�H���D�Q�G���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I��
the practices reviewed.  Training records shall be available for review at any 
reasonable time by an inspector or city representative.  Training shall include the 
following subjects: 

o Proper implementation of FOG minimum BMPs that employees will be 
responsible for implementing  

o �+�R�Z���W�R���´�G�U�\���Z�L�S�H�µ���S�R�W�V�����S�D�Q�V�����G�L�V�K�Z�D�U�H���D�Q�G���Z�R�U�N���D�U�H�D�V���E�H�I�R�U�H���Z�D�V�K�L�Q�J���W�R��
remove grease. 

o How to properly dispose of food waste and solids in enclosed plastic bags 
prior to disposal in trash bins or containers to prevent leaking and odors.  

o The location and use of absorption products to clean under fryer baskets 
and other locations where grease may be spilled or dripped. 
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o How to properly dispose of grease or oils from cooking equipment into a 
grease receptacle such as a barrel or drum without spilling. 

�x Maintenance of Kitchen Exhaust Filters.  Filters shall be cleaned as frequently as 
necessary to be maintained in good operating condition.  The wastewater 
generated from cleaning the exhaust filter shall be disposed properly. 

�x Kitchen Signage.  Best management and waste minimization practices shall be 
posted conspicuously in the food preparation and dishwashing areas at all times.   

�7�K�H���&�L�W�\�·�V���U�H�V�L�G�H�Q�W�L�D�O���%�0�3�V�����$�S�S�H�Q�G�L�[���)�����K�L�J�K�O�L�J�K�W���W�K�H���V�R�X�U�F�H���F�R�Q�W�U�R�O���%�0�3�V���W�K�D�W���U�H�V�L�G�H�Q�W�V��
should use to minimize FOG.  These include: place cooled oil and grease into trash bins 
or leak-proof containers for disposal, scrape food scraps from dishes into the trash, and 
use a strainer in the sink to collect excess food particles, among others.   
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Chapter 8: System Evaluation , Capacity Assurance , and Capital 
Improvements  
�7�K�H�� �&�L�W�\�·�V�� �6�\�V�W�H�P�� �(�Y�D�O�X�D�W�L�R�Q�� �D�Q�G�� �&�D�S�D�F�L�W�\�� �$�V�V�X�U�D�Q�F�H�� �3�O�D�Q��includes the mandatory 
procedures and activities, as outlined in the SSSWDR Attachment D, Section 8. 

The Plan must include procedures and activities for:  

(1) Routine evaluation and assessment of system conditions;  

(2) Capacity assessment and design criteria;  

(3) Prioritization of corrective actions; and  

(4) A capital improvement plan.  

These requirements are addressed in the following sections . 

8.1  System Evaluation and Condition Assessment   

The Plan must include procedures to:  

(1) Evaluate the sanitary sewer system assets utilizing the best practices and 
technologies available; 

(2) Identify and justify the amount (percentage) of its system for its condition to be 
assessed each year; 

(3) Prioritize the condition assessment of system areas that: 

o Hold a high level of environmental consequences if vulnerable to collapse, 
failure, blockage, capacity issues, or other system deficiencies; 

o Are located in or within the vicinity of surface waters, steep terrain, high 
groundwater elevations, and environmentally sensitive areas; 

o Are within the vicinity of a receiving water with a bacterial-related 
impairment on the most current Clean Water Act section 303(d) List; 

(4) Assess the system conditions using visual observations, video surveillance and/or 
other comparable system inspection methods; 

(5) Utilize observations/evidence of system conditions that may contribute to exiting 
of sewage from the system which can reasonably be expected to discharge into a 
water of the State; 

(6) Maintain documents and recordkeeping of system evaluation and condition 
assessment inspections and activities; and 

�7�K�H���&�L�W�\�·�V�� ���������� �6�H�Z�H�U�� �6�\�V�W�H�P���+�\�G�U�D�X�O�L�F�� �$�Q�D�O�\�V�L�V���� ���������� �6�H�Z�H�U���6�\�V�W�H�P���0�D�V�W�H�U���3�O�D�Q���� �D�Q�G��
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�����������6�H�Z�H�U���0�D�V�W�H�U���3�O�D�Q���5�H�Y�L�H�Z���D�Q�G���&�,�3���8�S�G�D�W�H�����D�O�O���L�Q���$�S�S�H�Q�G�L�[���*�����V�X�P�P�D�U�L�]�H���W�K�H�����&�L�W�\�·�V��
approach to the evaluation and condition assessment of its sanitary sewer system.  The 
latter incorporates the critical findings of the 2018 Manhole Condition Assessments 
conducted by NV5 and the 2009 Sewer Closed-Circuit Television and Condition 
Assessment Report by others.  

The CCTV inspection program serves to regularly document the defects in the collection 
system and is based on NASSCO PACP standards. The City has CCTV equipment that is 
regularly used to inspect the collection system.  The noted defects are assigned a severity 
rating and based on the quantity of defects and the noted severity of the defects along a 
pipe segment, the rehabilitation / replacement method is identified and subsequently 
prioritized. The findings of the condit ion assessment program are evaluated against the 
capacity related projects to avoid potential conflict of the type of improvements needed.    

In addition, the City maintains a prioritized list of sewer problem areas.  Sections of the 
sewer system that require more frequent cleaning are identified on High Frequency 
Maintenance list (Appendix D).  City staff also conduct visual inspections of the manholes 
and pipes as part of the cleaning protocol.  Televising of manholes and sewer pipes are 
done based on these observations, and known problem areas and complaint issues are 
prioritized  for video inspection.  Footage taken by City crews is reviewed by sewer staff 
after collection, and maintenance is done as necessary based on the CCTV footage.   

(7) 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. 

The City has completed a  climate change asset vulnerability assessment to determine 
potential impacts of sea level rise, wildfire , increased storm volume, frequency, or intensity 
leading to higher flows , and higher temperatures.  A summary of  assessment findings has 
been included in Appendix G.  Additionally, the City has ensured backup generators and 
bypass procedures are in place for �W�K�H�� �&�L�W�\�·�V�� �W�Z�R�� �S�X�P�S�� �V�W�D�W�L�R�Q�V�� �W�R�� �H�Q�V�X�U�H�� �F�R�Q�W�L�Q�X�H�G��
operation in the event of power disruptions or capacity exceedances due to storm or tidal 
influence.  The City has recently inspected most of its sewer pipes with CCTV and visited 
its sewer manholes to collect updated elevation data, which it is using to update hydraulic 
modeling and condition assessments.  This information will be used to prepare an 
updated list of proposed capital improvements, which will likely also help address future 
impacts of climate change. The City is also currently evaluating increasing capacity at the 
two point s where its system connects into the downstream City of San Diego South Metro 
�,�Q�W�H�U�F�H�S�W�R�U�����Z�K�L�F�K���W�D�N�H�V���Z�D�V�W�H�Z�D�W�H�U���W�R���W�K�H���&�L�W�\���R�I���6�D�Q���'�L�H�J�R�·�V���W�U�H�D�W�P�H�Q�W���S�O�D�Q�W������ 
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8.2  Capacity Assessment and Design Criteria  

The Plan must 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 for: 

(1) Dry-weather peak flow conditions that cause or contributes to spill events; 

(2) The appropriate design storm(s) or wet weather events that causes or contributes 
to spill events;  

(3) The capacity of key system components; and 

(4) Identify the major sources that contribute to the peak flows associated with sewer 
spills. 

The capacity assessment must consider: 

(1) Data from existing system condition assessments, system inspections, system 
audits, spill history, and other available information; 

(2) Capacity of flood-prone systems subject to increased infiltration and inflow, under 
normal local and regional storm conditions; 

(3) Capacity of systems subject to increased infiltration and inflow due to larger 
and/or higher-intensity storm events as a result of climate change; 

(4) Increases of erosive forces in canyons and streams near underground and 
aboveground system components due to larger and/or higher-intensity storm 
events; 

(5) Capacity of major system elements to accommodate dry weather peak flow 
conditions, and updated design storm and wet weather events; and 

(6) Necessary redundancy in pumping and storage capacities. 

�7�K�H���&�L�W�\�·�V�� ����������Sewer System Hydraulic Analysis, 2011 Sewer System Master Plan, and 
2019 Sewer Master Plan Review and CIP Update (all in Appendix G) summarize �W�K�H���&�L�W�\�·�V��
design criteria to ensure sufficient capacity and preserve the estimated lifetime of 
wastewater infrastructure. 

The 2019 Sewer Master Plan Review and CIP Update indicates 155 gravity mains 
recommended for upsizing by 2038.  Replacement diameters for all gravity mains are 
�L�G�H�Q�W�L�I�L�H�G���W�R���V�D�W�L�V�I�\���W�K�H���&�L�W�\�·�V���G�H�V�L�J�Q���F�U�L�W�H�U�L�D���D�Q�G���D�F�F�R�P�P�R�G�D�W�H���S�H�D�N���I�O�R�Z�V���W�K�U�R�X�J�K���������������� 
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8.3  Prioritization of Corrective Action  

The findings of the condition assessments and capacity assessments must be used to 
prioritize corrective actions. Prioritization must consider the severity of the consequences 
of potential spills. 

�2�Y�H�U�D�O�O�����W�K�H���&�L�W�\�·�V���D�S�S�U�R�D�F�K���W�R���S�U�R�M�H�F�W���S�U�L�R�U�L�W�L�]�D�W�L�R�Q���L�V���W�R���G�L�V�W�L�Q�J�X�L�V�K���E�H�W�Z�H�H�Q���K�L�J�K���S�U�L�R�U�L�W�\��
improvements, such as choke points identified in the system that may have an elevated 
risk, and other, more moderate priority system upgrades.  The timing of mod erate priority 
projects may be driven by opportunities to combine these projects with other street 
improvement projects for cost efficiency.  On the other hand, high priority projects are 
undertaken directly, even when there are not opportunities to combin e them with other 
projects, due to their higher level of importance. It should be noted that Engineering and 
sewer staff work cooperatively when prioritizing sewer projects and consider capacity 
data, as well as recent CCTV inspection data, and input from field staff on known problem 
areas.  �7�K�H���&�L�W�\�·�V���(�Q�J�L�Q�H�H�U�L�Q�J���'�L�Y�L�V�L�R�Q���L�Q���F�R�R�U�G�L�Q�D�W�L�R�Q���Z�L�W�K���V�H�Z�H�U���V�W�D�I�I���U�H�Y�L�H�Z�V���W�K�H���&�,�3���R�Q��
an annual basis to ensure the most critical needs are addressed. 

In addition to the list of pipes recommended for upsizing based on the hydraulic analysis, 
the City maintains a prioritized list of sewer problem areas.  Sections of the sewer system 
that require more frequent cleaning are identified on High Frequency Maintenance list 
(Appendix D).  City staff also conduct visual inspections of the manholes and pipes as part 
of the cleaning protocol.  Televising of manholes and sewer pipes are done based on 
these observations, and known problem areas and complaint issues are prioritized for 
video inspection.  The City has CCTV equipment that is regularly used to inspect the 
collection system.  Footage taken by City crews is reviewed by sewer staff after collection, 
and maintenance is done as necessary based on the CCTV footage.  Again, problem areas 
identified in the CCTV footage are communicated to the Engineering staff for 
consideration in the prioritization of sewer system capital improvement projects.   

The �&�L�W�\�·�V�� �(�Q�J�L�Q�H�H�U�L�Q�J�� �'�L�Y�L�V�L�R�Q�� �L�Q�� �F�R�R�U�G�L�Q�D�W�L�R�Q�� �Z�L�W�K�� �V�H�Z�H�U�� �V�W�D�I�I�� �U�H�Y�L�H�Z�V�� �W�K�H�� �&�,�3�� �R�Q�� �D�Q��
annual basis to ensure the most critical needs are addressed. The City contracted a 
consultant to conduct a hydraulic analysis in 2018-19 of the current wastewater 
infrastructure.  A phased and prioritized Capital Improvement Program was developed 
based on the results, including recommended immediate projects, short -term projects, 
2012 projects, 2017 projects, and 2027 projects.  The report also includes 
recommendations for monitoring and CCTVing to help prioritize projects.   

8.4  Capital Improvement Plan  

The capital improvement plan must include the following items: 

1) Project schedules including completion dates for all portions of the capital 
improvement program;  
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�7�K�H���&�L�W�\�·�V���&�,�3���L�V���S�U�H�V�H�Q�W�H�G���L�Q���W�K�H�������������6�H�Z�H�U���6�\�V�W�H�P���0�D�V�W�H�U���3�O�D�Q and 2019 Sewer Master 
Plan Review and CIP Update (Appendix G) as previously described.  Based on the hydraulic 
model results presented in the 2019 update, gravity mains were prioritized in a specific 
year by their inability to satisfy criteria for peak dry weather conditions, and then by their 
inability to satisfy criteria in peak wet weather conditions. NV5 utilized the NASSCO 
Pipeline Assessment and Certification Program (PACP) structural observations to further 
prioritize projects within time -increments. Each phase corresponds to one year with an 
annual budget of approximately $1.4 Million in construction costs. Phases 1 through 3 are 
grouped by location and ordered from downstream to upstream. Phases 4 and onward 
are prioritized based on the estimated depth-to-Diameter. It recommends that future 
Phases be re-evaluated to determine if conditions have changed that could require re -
prioritization of the proposed improvements.  

(2) Internal and external project funding sources for each project; and 

Funding for these projects is through the Sewer Service Fund.  The City allocates funds as 
�Q�H�H�G�H�G�� �H�D�F�K�� �\�H�D�U�� �I�R�U�� �U�H�K�D�E�L�O�L�W�D�W�L�R�Q�� �D�Q�G�� �U�H�S�O�D�F�H�P�H�Q�W�� �R�I�� �W�K�H�L�U�� �V�H�Z�H�U�� �V�\�V�W�H�P���� �� �7�K�H�� �&�L�W�\�·�V��
Engineering Division in coordination with sewer staff reviews the CIP on an annual basis 
to ensure the most critical needs are addressed.   

(3) Joint coordination between operation and maintenance staff, and engineering 
staff/consultants during planning, design, and construction of capital improvement 
projects; and Interagency coordination with other impacted utility agencies. 

The Engineering Division in coordination with sewer staff reviews the CIP schedule on an 
annual basis and adjusts if necessary to address the most critical issues.  Details on the 
current CIP phases through 2024 are presented in the supporting map in Appendix H. 

The City of National City maintains an open line of communication with other adjacent 
agencies.  These include the County of San Diego, City of Chula Vista, City of San Diego, 
Port of San Diego, and Naval Base San Diego.  Appendix E includes the contact 
information for these jurisdictions.   
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Chapter 9: Monitoring, Measurement and Program 
Modifications  
�7�K�H���&�L�W�\�·�V���0�R�Qitoring , Measurement and Program Modifications address the mandatory 
provisions outlined in SSWDR Attachment D, Section 9.   

The SSMP must include an Adaptive Management section that addresses Plan-
implementation and effectiveness and the steps for necessary Plan improvement, 
including: 

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

The City effectively maintains information regarding the wastewater system in several 
ways.  These include, but are not limited to,  accurate record keeping of cleaning and 
maintenance activities, FOG compliance inspection data, training sessions, Capital 
Improvement Plan (CIP) planning and implementation, as well as documentation of 
reported and confirmed spills.  Because the Assistant Director of Engineering and Public 
Works is responsible for ensuring that the wastewater system is managed in accordance 
with this SSMP, any necessary improvements or modifications to the SSMP activities as 
noted by the Assistant Director of Engineering and Public Works will be implemented as 
soon as practical.  Additionally, t he City conducts and documents an internal audit of their 
SSMP at least every three (3) years and updates the SSMP at least every six (6) years as 
required by SSSWDR Section D.13.(x).     

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

Performance parameters that may be used on an annual basis to measure the 
effectiveness of each SSMP element are presented in Tables 9.1 and 9.2. 
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Table 9.1 
SSMP Performance Assessment Metrics  

Performance Parameters  Annual Totals  Program Adjustments Made, If Applicable  

Total number of spills Dry Season         Wet Season   

                  

 

Number of public spills    

Number of private lateral spills   

Number of spills (public and 
private) that reached a drainage 
channel and/or creek, bay, or 
other water body  

  

Total volume of public spills   

Total volume estimated to reach 
surface waters from public spills 

  

Total volume recovered from 
public spills 

  

Percent of total spill volume 
recovered from public spills (spill 
recovered/total overflow x 100)  

  

Average response time from call 
to arrival to public spill sites 

  

Average response time from 
arrival to spill stoppage and 
cleanup 
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Table 9.1 
SSMP Performance Assessment Metrics  

Performance Parameters  Annual Totals  Program Adjustments Made, If Applicable  

Addresses of any locations 
where multiple spills occurred 
within the three years.  If any, 
also list actions taken to prevent 
future occurrences. 

  

Causes of public spills, including 
the number of spills linked to 
each cause (e.g., FOG buildup).  If 
one or more causes are 
especially common, describe 
what action was taken to address 
that cause type. 

  

Number of Food Service 
Establishments (FSE) on FOG 
inventory 

  

Number of FOG inspections 
conducted 

  

Percent of FOG inspections 
requiring follow -up or 
enforcement 

  

Most common deficiencies 
noted during FOG inspections 
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Table 9.1 
SSMP Performance Assessment Metrics  

Performance Parameters  Annual Totals  Program Adjustments Made, If Applicable  

Footage of main line cleaned 
and maintained 

  

�)�R�R�W�D�J�H�� �R�I�� �´�K�R�W�� �V�S�R�W�µ�� �)�2�*��
locations cleaned and 
maintained 

  

�)�R�R�W�D�J�H���R�I���P�D�L�Q���O�L�Q�H���&�&�7�9�·�G   

Brief description of adjustments 
to maintenance program based 
on spill occurrence or CCTV 
results 

  

Footage of main line that were 
upsized or replaced  

  

Number of sewer staff training 
sessions conducted 
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Table 9.2  
SSMP Elements and Performance Indicators  

SSMP Element Element Purpose  Performance Indicators for 
Tracking Effectiveness  

Goals  Establish priorities of City and 
provide focus for City staff  

Review goals at minimum every 
three years and update as needed 
considering performance 
assessment metrics 

Organization  Document organization of City 
staff and chain of 
command/communication for 
spill response  

Review Organizational Chart and 
contact information  at minimum 
every three years, making 
necessary changes  

Legal Authority  Ensure the City has sufficient 
legal authority to properly 
maintain and protect the 
integrity of the system  

Review of codes and/or ordinances 
at minimum every three years for 
revisions, including schedule for 
identified updates  

Operations and 
Maintenance Program  

Minimize blockages and spills 
by properly operating and 
maintaining the system  

�x Total number of spills 
�x Total number of public spills 
�x Total number of PLSDs 
�x Number of spills (public and 

private) that reached a drainage 
channel and/or creek, bay, or 
other water body  

�x Total volume of public spills 
�x Total volume estimated to reach 

surface waters from public spills 
�x Total volume recovered from 

public spills 
�x Percent of total overflow 

volume recovered from public 
spills 

�x Number of repeat spills (from 
same location within past 3 
years) 

�x Number of pipe failures (spill 
cause) 

�x Footage of main line cleaned 
and maintained 

�x �)�R�R�W�D�J�H���R�I���P�D�L�Q���O�L�Q�H���&�&�7�9�·�G 
�x Footage of main line that were 

upsized or replaced 
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SSMP Element Element Purpose  Performance Indicators for 
Tracking Effectiveness  

Design & Performance 
Provisions  

Ensure new facilities are 
properly designed and 
constructed  

Review of materials and potential 
new technologies for collection 
systems assets at minimum every 
three years.  

Spill Emergency 
Response Plan (SERP)  

Provide prompt detection and  
response to spills to reduce 
spill volumes and collect 
information for prevention of 
future spills 

�x Average response time from call 
to arrival for public spills 

�x  Average response time from 
arrival to spill stoppage and 
cleanup 

�x  Percent of total spill volume 
recovered from public spills 

Sewer Pipe Blockage 
Control Program  

Minimize blockages and spills 
due to fats, oils, grease, rags 
and debris  

�x Number of spills due to FOG 
�x Number of Food Service 

Establishments (FSE) on FOG 
inventory 

�x Number of FOG inspections 
conducted 

�x Percent of FOG inspections 
requiring follow -up or 
enforcement 

�x Most common deficiencies 
noted during FOG inspections 

System Evaluation, 
Capacity Assurance, and 
Capital Improvements 

Anticipate, identify, and 
address sewer system 
infrastructure needs to ensure 
continued operation  and 
reduce spills due to capacity 
exceedance, structural failure, 
and other factors  

�x Annual review of CIP progress 
�x Annual review of spill data and 

prioritization of related CIP 
projects  

�x Number of spills related to 
capacity exceedance, structural 
failure, or other non-FOG or 
illegal dumping -related factors  

Monitoring, 
Measurement, & 
Program Modifications  

Evaluate effectiveness of SSMP, 
keep SSMP up-to-date, and 
identify necessary changes to 
SSMP Elements  

�x Annual preparation of 
performance metrics for 
Elements 4, 6, and 7 

�x Review at minimum every three 
years and update as needed 

�x Conduct annual review of 
CIWQS data 

Internal Audits  Formally identify SSMP 
effectiveness, limitations, and 
necessary changes at minimum 
every three years  

Date of completion of last internal 
audit  
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SSMP Element Element Purpose  Performance Indicators for 
Tracking Effectiveness  

Communication Plan  Communicate with the public 
regarding closures of public 
areas due to spills, and its 
SSMP plan.  Communicate with 
satellite agencies regarding 
operation , maintenance, and 
capital improvement -related 
activities.  

�x Post information regarding 
public area closures. 

�x Place SSMP on City webpage 
 

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

The preventative maintenance program is assessed annually considering the applicable 
performance indicators listed above as well as the program elements discussed in Chapter 
4: Operations and Maintenance.  Additionally, staff productivity metrics will be evaluated.  

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

The Assistant Director of Engineering and Public Works is responsible for ensuring that 
the wastewater system is managed in accordance with this SSMP.  Monitoring and 
performance standards are annually evaluated by the Assistant Director of Engineering 
and Public Works and any improvements or modifications to the SSMP program elements 
as noted will be implemented where practical.  Additionally, the City conducts and 
documents an internal audit of their SSMP at least every three (3) years and updates the 
SSMP at least every six (6) years as required by SSSWDR Section 5.4. 

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

The City documents all spills using the CIWQS online reporting system.  Additionally, the 
City completes an internal Spill Reporting Form and takes photos of the spill while onsite.  
�'�H�W�D�L�O�V���D�U�H���L�Q���W�K�H���&�L�W�\�·�V��Spill Emergency Response Plan (SERP �² see Appendix E).  The Spill 
Review Committee (composed of the Assistant Director of Engineering and Public Works, 
Street Maintenance and Wastewater Superintendent, Public Works Crew Supervisor, and 
wastewater staff) meets to discuss each spill and how to prevent a reoccurrence or to 
better respond in the future.  Actions taken to prevent future spills are documented on 
the Spill Reporting Form.  Spill trends are also annually evaluated as part of the 
performance parameters previously discussed.   
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Chapter 10: Internal  Audits  
�7�K�H�� �&�L�W�\�·�V��Internal Audits Plan includes the mandatory procedures and activities, as 
outlined in the SSSWDR Attachment D, Section 10. 

(1) 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.  

The City is committed to continually reviewing and updating its SSMP in order to be the 
most effective at managing, operating, and maintaining the sanitary sewer system. The 
City conducts an internal audit of their SSMP at least every three (3) years.  Completed 
SSMP audits are provided in Appendix H.  Each audit report includes, but is not limited 
to, the following:  

�x Identification of any program deficiencies and discussion of how these 
deficiencies have been or will be remedied. 

�x Evaluation of the performance parameters �G�L�V�F�X�V�V�H�G�� �L�Q�� �W�K�H�� �´�0�R�Q�L�W�R�U�L�Q�J����
�0�H�D�V�X�U�H�P�H�Q�W�����D�Q�G���3�U�R�J�U�D�P���0�R�G�L�I�L�F�D�W�L�R�Q�µ���V�H�F�W�L�R�Q���R�I���W�K�H���6�6�0�3���� 

�x Details of action plans that will be implemented to restore poor 
performance measures to an acceptable level, as applicable. 

�x Description of system improvements within the audit period.  

�x Description of system improvements planned for the next three years. 

�x Summary of SSMP updates, as applicable. 

Additionally, the SSMP is updated a minimum of every six (6) years and includes any 
significant program changes, as required by the SSSWDR.  Re-certification by the City 
Council is required when significant updates are made to the SSMP.  The Assistant Director 
of Engineering and Public Works will ensure that updated SSMP documents are accessible 
�R�Q���W�K�H���&�L�W�\�·�V���Z�H�E�V�L�W�H���D�Q�G���U�H�S�R�U�W�H�G���W�R���&�,�:�4�6�� 
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Chapter 11: Communication Program  
The City�·�V���&�R�P�P�X�Q�L�F�D�W�L�R�Q���3�U�R�J�U�D�P��addresses the mandatory SSMP provisions outlined 
in SSSWDR Attachment D, Section 11. 

The Plan must include procedures for the Enrollee to communicate with: 

(1) The public for:  

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

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

The City recognizes the importance of communication with the public on the 
development, implementation, and performance of its SSMP.  The City maintains a 
website (http://www.  nationalcityca.gov/) as the primary means of communication.  City 
news, announcements, and upcoming activities are presented on the website.  A copy of 
the current SSMP and the Sewer Master Plan are included on the Public Works, sewer, 
wastewater link.  The website also provides the public with direct contact information for 
�W�K�H���&�L�W�\�·s waste water department.    

The SSMP is updated every six (6) years and any significant program changes to it also 
�U�H�T�X�L�U�H�� �D�� �U�H�F�H�U�W�L�I�L�F�D�W�L�R�Q�� �E�\�� �W�K�H�� �&�L�W�\�� �&�R�X�Q�F�L�O���� �� �'�U�D�I�W�� �6�6�0�3�V�� �Z�L�O�O�� �E�H�� �S�R�V�W�H�G�� �R�Q�� �W�K�H�� �&�L�W�\�·�V��
website for review and public comments will be accepted during the City Council meeting 
to certify the SSMP.  City Council meeting agendas, meeting minutes, and webcasts are 
accessible on the City website.  �5�H�Y�L�V�H�G�� �6�6�0�3�� �G�R�F�X�P�H�Q�W�V�� �Z�L�O�O�� �E�H�� �S�R�V�W�H�G�� �R�Q�� �W�K�H�� �&�L�W�\�·�V��
website following recertification, along with the formal adoption document, and reported 
to CIWQS. 

(2) O�Z�Q�H�U�V���R�S�H�U�D�W�R�U�V�� �R�I�� �V�\�V�W�H�P�V�� �W�K�D�W�� �F�R�Q�Q�H�F�W�� �L�Q�W�R�� �W�K�H�� �(�Q�U�R�O�O�H�H�·�V�� �V�\�V�W�H�P���� �L�Q�F�O�X�G�L�Q�J��
satellite systems, for: 

�x System operation, maintenance, and capital improvement-related activities. 

The City of National City maintains an open line of communication with other adjacent 
agencies.  These include the County of San Diego, City of Chula Vista, City of San Diego, 
Port of San Diego, and Naval Base San Diego.  Appendix E includes the contact 
information for these jurisdictions.   
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https://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2022/wqo_2022-0103-dwq.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2022/wqo_2022-0103-dwq.pdf
https://www.waterboards.ca.gov/sandiego/board_decisions/adopted_orders/2007/R9-2007-0005_ADA.pdf
https://www.waterboards.ca.gov/sandiego/board_decisions/adopted_orders/2007/R9-2007-0005_ADA.pdf
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Street & Wastewater

Street Maintenance and Wastewater 
Superintendent

ARTURO GONZALEZ
T: 619.336.4586

arturog@nationalcityca.gov

Public Works Crew Supervisor

Operations Manager  

TIRZA GONZALES
T: 619.336.4380

tgonzales@nationalcityca.gov

Director of Public Works/City Engineer; LRP

STEPHEN MANGANIELLO, T.E.
T: 619.336.4383

smanganiello@nationalcityca.gov

FAAVAEILEALOFA FIATOA JR 
T: 619.336.4380 

ffiatoa@nationalcityca.gov

NATIONAL CITY ENGINEERING/PUBLIC WORKS DEPARTMENT
ORGANIZATIONAL CHART

MARTHA JUAREZ
T: 619.336.4312 

mjuarez@nationalcityca.gov

Assistant Director of Engineering & Public Works

Assistant Engineer - Civil

RICARDO RODRIGUEZ
T: 619.336.4388 

ricardor@nationalcityca.gov

Engineering
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� � � �� �5LJKW�RI�( QWU\ ��: KHQ�QHFHVVDU\ �WR�P DNH�DQ�LQVSHFWLRQ�WR�HQIRUFH�DQ\ �RI�WKH�SURYLVLRQV�RI�WKLV

FRGH��RU�Z KHQ�WKH�%XLOGLQJ�2 IILFLDO�KDV�UHDVRQDEOH�FDXVH�WR�EHOLHYH�WKDW�WKHUH�H[ LVWV�LQ�DQ\ �EXLOGLQJ�RU

XSRQ�DQ\ �SUHP LVHV�D�FRQGLWLRQ�RU�FRGH�YLRODWLRQ�Z KLFK�P DNH�VXFK�EXLOGLQJ�RU�SUHP LVHV�XQVDIH�

GDQJHURXV�RU�KD] DUGRXV��WKH�%XLOGLQJ�2 IILFLDO��RU�GHVLJQHH��P D\ �UHTXHVW�HQWU\ �DV�VSHFLILHG�LQ�&KDSWHU

� �� � �RI�WKH�1 DWLRQDO�&LW\ �0 XQLFLSDO�&RGH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� %RDUG�RI�$SSHDOV�� �6XEVHFWLRQ�� � � �� �� * HQHUDO� Ì $P HQGHG�

6XEVHFWLRQ�� � � �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

� � � �� �* HQHUDO��,Q�RUGHU�WR�KHDU�DQG�GHFLGH�DSSHDOV�RI�RUGHUV��GHFLVLRQV��RU�GHWHUP LQDWLRQV�RI�WKH

%XLOGLQJ�2 IILFLDO�UHODWLYH�WR�WKH�DSSOLFDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKLV�FRGH��WKH�&LW\ �&RXQFLO�VKDOO�DSSRLQW

DQ�DG�KRF�%RDUG�RI�$SSHDOV�FRP SULVHG�RI�WKUHH��� ��RI�P HP EHUV�Z KR�DUH�TXDOLILHG�E\ �H[ SHULHQFH�DQG

WUDLQLQJ�WR�SDVV�XSRQ�P DWWHUV�SHUWDLQLQJ�WR�SOXP ELQJ�GHVLJQ��FRQVWUXFWLRQ��DQG�P DLQWHQDQFH��DQG�WKH

SXEOLF�KHDOWK�DVSHFWV�RI�SOXP ELQJ�V\ VWHP V�DQG�Z KR�DUH�QRW�HP SOR\ HHV�RI�WKH�&LW\ ��%RDUG�P HP EHUV�VKDOO

VHUYH�DW�WKH�SOHDVXUH�RI�WKH�&LW\ �&RXQFLO��7KH�%RDUG�VKDOO�FRP SO\ �Z LWK�5RVHQEHUJ
V�5XOHV�RI�2 UGHU�LQ

FRQGXFWLQJ�WKHLU�EXVLQHVV�DQG�VKDOO�UHQGHU�Z ULWWHQ�GHFLVLRQV�DQG�ILQGLQJV�WR�WKH�DSSHOODQW�Z LWK�D�FRS\ �WR

WKH�%XLOGLQJ�2 IILFLDO��' HFLVLRQV�RI�WKH�%RDUG�P D\ �EH�DSSHDODEOH�WR�WKH�&LW\ �&RXQFLO�E\ �WKH�DSSHOODQW�RU�E\

WKH�%XLOGLQJ�2 IILFLDO�Z LWKLQ�WKLUW\ ��� � ��GD\ V�RI�WKH�GHFLVLRQ�RI�WKH�%RDUG��E\ �WKH�ILOLQJ�RI�D�Z ULWWHQ�QRWLFH�RI

DSSHDO�Z LWK�WKH�' LUHFWRU�RI�&RP P XQLW\ �' HYHORSP HQW�VWDWLQJ�WKH�UHDVRQV�IRU�WKH�DSSHDO��7KH�SHUVRQ�ILOLQJ

WKH�DSSHDO�DQG�WKH�RSSRVLQJ�SDUW\ �VKDOO�EH�JLYHQ�DW�OHDVW�WHQ��� � ��GD\ V
�Z ULWWHQ�QRWLFH�RI�WKH�WLP H�DQG

SODFH�RI�WKH�KHDULQJ�RQ�WKH�DSSHDO�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� 9LRODWLRQV�DQG�3HQDOWLHV�� �6XEVHFWLRQ�� � � �� �� 3HQDOWLHV� Ì $P HQGHG�

6XEVHFWLRQ�� � � �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

� � � �� �3HQDOWLHV��9LRODWLRQ�RI�DQ\ �SURYLVLRQ�RI�WKLV�FRGH�VKDOO�EH�SXQLVKDEOH�DV�D�P LVGHP HDQRU�DQG�VKDOO

FDUU\ �WKH�SHQDOWLHV�DV�SUHVFULEHG�LQ�&KDSWHU�� �� � �RI�WKH�1 DWLRQDO�&LW\ �0 XQLFLSDO�&RGH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� �� ) HHV�� �6XEVHFWLRQ�� � � �� �� �� : RUN�&RP P HQFLQJ�%HIRUH�3HUP LW

,VVXDQFHÌ $P HQGHG�

6XEVHFWLRQ�� � � �� �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

�����������������������������$�0 �1�D�W�L�R�Q�D�O���&�L�W�\�����&�$���&�R�G�H���R�I���2�U�G�L�Q�D�Q�F�H�V

�D�E�R�X�W���E�O�D�Q�N ������

https://library.municode.com/
https://library.municode.com/
https://library.municode.com/


� �

$�

%�

&�

' �

( �

� � � �� �� �: RUN�&RP P HQFLQJ�%HIRUH�3HUP LW�,VVXDQFH��$Q\ �SHUVRQ�Z KR�FRP P HQFHV�DQ\ �Z RUN�RQ�D

EXLOGLQJ��VWUXFWXUH��HOHFWULFDO��JDV��P HFKDQLFDO�RU�SOXP ELQJ�V\ VWHP �EHIRUH�REWDLQLQJ�WKH�QHFHVVDU\

SHUP LWV�VKDOO�EH�VXEMHFW�WR�DQ�DGP LQLVWUDWLYH�SHQDOW\ �HTXDO�WR�WKH�LQVSHFWLRQ�IHH�SRUWLRQ�WKH�SHUP LW�IHH

WKDW�Z RXOG�EH�UHTXLUHG�E\ �WKLV�FRGH�LI�D�SHUP LW�Z HUH�WR�EH�LVVXHG��7KH�DGP LQLVWUDWLYH�SHQDOW\ �LV�LQ

DGGLWLRQ�WR�D�SHUP LW�IHH��: KHQ�D�SODQ�UHYLHZ �LV�UHTXLUHG�IRU�LVVXDQFH�RI�VXFK�SHUP LW��WKH�SODQ�UHYLHZ �IHH

SRUWLRQ�Z LOO�QRW�EH�VXEMHFW�WR�VDLG�SHQDOW\ ��7KH�SD\ P HQW�RI�VXFK�DGP LQLVWUDWLYH�SHQDOW\ �VKDOO�QRW�H[ HP SW

DQ\ �SHUVRQ�IURP �FRP SOLDQFH�Z LWK�DOO�RWKHU�SURYLVLRQV�RI�WKLV�FRGH�RU�IURP �DQ\ �SHQDOW\ �SUHVFULEHG�E\ �ODZ �

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� 3HUP LWV�� �6XEVHFWLRQ�� � � �� �� ��� ( [ SLUDWLRQ� Ì $P HQGHG�

6XEVHFWLRQ�� � � �� �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

� � � �� �� �( [ SLUDWLRQ��( YHU\ �SHUP LW�LVVXHG�E\ �WKH�%XLOGLQJ�2 IILFLDO�XQGHU�WKH�SURYLVLRQV�RI�WKLV�FRGH�VKDOO

H[ SLUH�E\ �OLP LWDWLRQ�DQG�EHFRP H�QXOO�DQG�YRLG�LI�WKH�EXLOGLQJ�RU�Z RUN�DXWKRUL] HG�E\ �VXFK�SHUP LW�LV�QRW

FRP P HQFHG�Z LWKLQ�WZ HOYH�FDOHQGDU�P RQWKV�IURP �WKH�GDWH�RI�VXFK�SHUP LW��RU�LI�WKH�EXLOGLQJ�RU�Z RUN

DXWKRUL] HG�E\ �VXFK�SHUP LW�LV�VWRSSHG�DW�DQ\ �WLP H�DIWHU�WKH�Z RUN�LV�FRP P HQFHG�IRU�D�SHULRG�RI�VL[

FDOHQGDU�P RQWKV��RU�LI�WKH�EXLOGLQJ�RU�Z RUN�DXWKRUL] HG�E\ �VXFK�SHUP LW�H[ FHHGV�WKUHH�FDOHQGDU�\ HDUV�IURP

WKH�LVVXDQFH�GDWH�RI�WKH�SHUP LW��: RUN�VKDOO�EH�SUHVXP HG�WR�KDYH�FRP P HQFHG�LI�WKH�SHUP LWWHH�KDV

REWDLQHG�D�UHTXLUHG�LQVSHFWLRQ�DSSURYDO�RI�Z RUN�DXWKRUL] HG�E\ �WKH�SHUP LW�E\ �WKH�%XLOGLQJ�2 IILFLDO�Z LWKLQ

WZ HOYH�FDOHQGDU�P RQWKV�RI�WKH�GDWH�RI�SHUP LW�LVVXDQFH�

: RUN�VKDOO�EH�SUHVXP HG�WR�EH�VWRSSHG�LI�WKH�SHUP LWWHH�KDV�QRW�REWDLQHG�D�UHTXLUHG�LQVSHFWLRQ

DSSURYDO�RI�Z RUN�E\ �WKH�%XLOGLQJ�2 IILFLDO�Z LWKLQ�HDFK�VL[ �P RQWK�SHULRG�XSRQ�WKH�LQLWLDO�FRP P HQFHP HQW�RI

Z RUN�DXWKRUL] HG�E\ �VXFK�SHUP LW�

%HIRUH�VXFK�Z RUN�FDQ�EH�UHFRP P HQFHG��D�QHZ �SHUP LW��RU�D�UHQHZ DO�SHUP LW�DV�VSHFLILHG�EHORZ ��VKDOO

EH�ILUVW�REWDLQHG�

3HUP LWV�Z KHUH�Z RUN�KDV�QRW�FRP P HQFHG��) RU�SHUP LWV�IRU�Z KLFK�Z RUN�KDV�QRW�FRP P HQFHG�LQ

WKH�ILUVW�VL[ �FDOHQGDU�P RQWKV�IURP �WKH�GDWH�RI�LVVXDQFH��D�UHQHZ DO�SHUP LW�P D\ �EH�REWDLQHG

SURYLGHG�WKDW�

1 R�FKDQJHV�KDYH�EHHQ�P DGH�RU�Z LOO�EH�P DGH�LQ�WKH�RULJLQDO�SODQV�DQG�VSHFLILFDWLRQV�IRU

VXFK�Z RUN�

7KH�H[ SLUDWLRQ�KDV�QRW�H[ FHHGHG�WKUHH�\ HDUV�IURP �WKH�RULJLQDO�LVVXDQFH�GDWH�

7KH�VDP H�HGLWLRQ�RI�WKH�&DOLIRUQLD�FRGHV�LV�LQ�HIIHFW�DV�XVHG�LQ�WKH�LQLWLDO�SODQ�FKHFN�

$�IHH�HTXDO�WR�RQH�KDOI�WKH�DP RXQW�UHTXLUHG�IRU�D�QHZ �SHUP LW�LV�SDLG��DQG

7KH�UHQHZ DO�SHUP LW�VKDOO�H[ SLUH�WKUHH�FDOHQGDU�\ HDUV�IURP �WKH�GDWH�RI�LQLWLDO�SHUP LW

LVVXDQFH�
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: KHUH�ODWHU�HGLWLRQV�RI�WKH�&DOLIRUQLD�FRGHV�KDYH�EHHQ�DGRSWHG�WKDQ�XVHG�LQ�WKH�LQLWLDO�SODQ�FKHFN�

VXFK�DSSOLFDWLRQV�IRU�UHQHZ DO�VKDOO�EH�FRQVLGHUHG�DV�D�QHZ �SODQ�FKHFN�VXEP LWWDO��$FFRUGLQJO\ ��SODQV�VKDOO

UHIOHFW�WKH�UHTXLUHP HQWV�RI�WKH�FXUUHQW�FRGHV�LQ�HIIHFW��D�IXOO�QHZ �SODQ�FKHFN�LV�UHTXLUHG��DQG�D�IXOO�QHZ

SODQ�FKHFN�IHH�VKDOO�EH�SDLG��8 SRQ�FRP SOHWLRQ�RI�D�QHZ �SODQ�FKHFN��WKH�SHUP LW�P D\ �EH�UHQHZ HG�XSRQ

SD\ P HQW�RI�D�SHUP LW�IHH�HTXDO�WR�RQH�KDOI�WKH�DP RXQW�UHTXLUHG�IRU�D�QHZ �SHUP LW�

3HUP LWV�Z KHUH�Z RUN�KDV�FRP P HQFHG�) RU�SHUP LWV�Z KHUH�Z RUN�KDV�FRP P HQFHG�DQG�Z DV

VXEVHTXHQWO\ �VWRSSHG�DV�GHILQHG�KHUHLQ��D�UHQHZ DO�SHUP LW�P D\ �EH�REWDLQHG�SURYLGHG�WKDW�

1 R�FKDQJHV�KDYH�EHHQ�P DGH�RU�Z LOO�EH�P DGH�LQ�WKH�RULJLQDO�SODQV�DQG�VSHFLILFDWLRQV�IRU

VXFK�Z RUN�

7KH�H[ SLUDWLRQ�KDV�QRW�H[ FHHGHG�WKUHH�\ HDUV�IURP �WKH�RULJLQDO�LVVXDQFH�GDWH�

$�IHH�HTXDO�WR�RQH�KDOI�WKH�DP RXQW�UHTXLUHG�IRU�D�QHZ �SHUP LW�LV�SDLG��H[ FHSW�WKDW�Z KHUH

FRQVWUXFWLRQ�KDV�SURJUHVVHG�DQG�KDV�EHHQ�DSSURYHG�WR�WKH�SRLQW�RI�UHTXLULQJ�RQO\ �D�ILQDO

LQVSHFWLRQ��D�IHH�HTXDO�WR�RQH�TXDUWHU�WKH�DP RXQW�UHTXLUHG�IRU�D�QHZ �SHUP LW�VKDOO�EH�SDLG�

DQG

$�UHQHZ DO�SHUP LW�VKDOO�H[ SLUH�WKUHH�FDOHQGDU�\ HDUV�IURP �WKH�GDWH�RI�LQLWLDO�SHUP LW

LVVXDQFH�

3HUP LWV�WKDW�KDYH�H[ FHHGHG�WKUHH�\ HDUV��) RU�SHUP LWV�WKDW�KDYH�H[ FHHGHG�WKUHH�\ HDUV�EH\ RQG

WKH�LVVXDQFH�GDWH��D�UHQHZ HG�SHUP LW�P D\ �EH�REWDLQHG�SURYLGHG�WKDW�

&RQVWUXFWLRQ�LQ�UHOLDQFH�XSRQ�WKH�EXLOGLQJ�SHUP LW�KDV�FRP P HQFHG�DQG�KDV�EHHQ

DSSURYHG�

1 R�FKDQJHV�KDYH�EHHQ�P DGH�RU�Z LOO�EH�P DGH�LQ�WKH�RULJLQDO�SODQV�DQG�VSHFLILFDWLRQV�IRU

VXFK�Z RUN�

$�IHH�HTXDO�WR�WKH�IXOO�DP RXQW�UHTXLUHG�IRU�D�QHZ �SHUP LW�LV�SDLG�H[ FHSW�WKDW�Z KHUH�WKH

%XLOGLQJ�2 IILFLDO�GHWHUP LQHV�WKDW�FRQVWUXFWLRQ�KDV�SURJUHVVHG�WR�WKH�SRLQW�WKDW�D�OHVVHU�IHH

LV�Z DUUDQWHG��VXFK�OHVVHU�IHH�VKDOO�EH�SDLG�

7KH�P D[ LP XP �OLIH�RI�D�SHUP LW�UHQHZ DO�LQ�DFFRUGDQFH�Z LWK�6XEVHFWLRQ�� � �� � �� � � �� �VKDOO�EH�RQH

FDOHQGDU�\ HDU�IURP �WKH�GDWH�RI�UHQHZ DO��7KH�SHUP LW�P D\ �EH�UHQHZ HG�IRU�HDFK�FDOHQGDU�\ HDU�WKHUHDIWHU

SURYLGHG�WKDW�DOO�UHTXLUHP HQWV�RI�6XEVHFWLRQV�$��%��DQG�&�DV�VWDWHG�LQ�6XEVHFWLRQ�� � �� � �� � � �� �DUH�P HW�

( [ WHQVLRQ�RI�DQ�XQH[ SLUHG�SHUP LW��) RU�DQ�H[ WHQVLRQ�RI�DQ�XQH[ SLUHG�SHUP LW��WKH�SHUP LWWHH

P D\ �DSSO\ �IRU�DQ�H[ WHQVLRQ�RI�WKH�WLP H�Z LWKLQ�Z KLFK�Z RUN�XQGHU�WKDW�SHUP LW�P D\ �EH

FRQWLQXHG�Z KHQ�IRU�JRRG�DQG�VDWLVIDFWRU\ �UHDVRQV��DV�GHWHUP LQHG�E\ �WKH�%XLOGLQJ�2 IILFLDO�LQ

KLV�RU�KHU�VROH�GLVFUHWLRQ��WKH�SHUP LWWHH�LV�XQDEOH�WR�FRQWLQXH�Z RUN�Z LWKLQ�WKH�WLP H�UHTXLUHG

E\ �6HFWLRQ�� � �� � �� � � ��7KH�%XLOGLQJ�2 IILFLDO�P D\ �H[ WHQG�WKH�WLP H�IRU�DFWLRQ�E\ �WKH�SHUP LWWHH�IRU
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D�SHULRG�QRW�H[ FHHGLQJ�VL[ �FDOHQGDU�P RQWKV�EH\ RQG�WKH�H[ SLUDWLRQ�GDWH�LQ�HIIHFW�DW�WKH�WLP H�RI�WKH

H[ WHQVLRQ�DSSOLFDWLRQ��XSRQ�Z ULWWHQ�UHTXHVW�E\ �WKH�SHUP LWWHH�VKRZ LQJ�WKDW�FLUFXP VWDQFHV�EH\ RQG�WKH

FRQWURO�RI�WKH�SHUP LWWHH�KDYH�SUHYHQWHG�DFWLRQ�IURP �EHLQJ�WDNHQ�

3HUP LWV�LVVXHG�Z KHUH�WKH�SHUP LWWHH�KDV�EHHQ�GHSOR\ HG�WR�D�IRUHLJQ�FRXQWU\ ��P D\ �EH�KHOG�LQ

DEH\ DQFH�XQWLO�VL[ �P RQWKV�DIWHU�WKH�UHWXUQ�RI�WKH�SHUP LWWHH�IURP �KLV�KHU�GHSOR\ P HQW��LI

QHFHVVDU\ ��XSRQ�DSSOLFDWLRQ�IRU�VXFK�UHOLHI�E\ �WKH�SHUP LWWHH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� 3HUP LWV�� �6XEVHFWLRQ�� � � �� �� �� 3HUP LW�GHQLDO� Ì $GGHG�

6XEVHFWLRQ�� � � �� �� �LV�DGGHG�WR�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�WR�UHDG�DV�IROORZ V�

� � � �� �� �3HUP LW�' HQLDO��7KH�%XLOGLQJ�2 IILFLDO�P D\ �GHQ\ �WKH�LVVXDQFH�RI�D�SOXP ELQJ�SHUP LW�RQ�DQ\

SURSHUW\ �Z KHUH�WKHUH�H[ LVWV�DQ�XQVDIH�RU�D�VXEVWDQGDUG�EXLOGLQJ�DV�SURYLGHG�LQ�WKH�&KDSWHUV�� � �� � �DQG

� � �� � �RI�WKH�1 DWLRQDO�&LW\ �0 XQLFLSDO�&RGH��RU�Z KHUH�WKHUH�H[ LVWV�XQODZ IXO�FRQVWUXFWLRQ��RU�Z KHUH�WKHUH

H[ LVWV�D�YLRODWLRQ�RI�WKH�1 DWLRQDO�&LW\ �0 XQLFLSDO�&RGH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� 3HUP LWV�� �6XEVHFWLRQ�� � � �� �� ) HHV� Ì $P HQGHG�

6XEVHFWLRQ�� � � �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

6HFWLRQ�� � � �� �) HHV��) HHV�VKDOO�EH�DVVHVVHG�LQ�DFFRUGDQFH�Z LWK�WKH�FXUUHQW�&LW\ �RI�1 DWLRQDO�&LW\ �) HH

6FKHGXOH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� 3HUP LWV�� �6XEVHFWLRQ�� � � �� �� 3ODFHP HQW�RI�3HUP LW� Ì $GGHG�

6XEVHFWLRQ�� � � �� �LV�DGGHG�WR�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�WR�UHDG�DV�IROORZ V�

7KH�EXLOGLQJ�SHUP LW�RU�D�FRS\ ��WKH�LQVSHFWLRQ�UHFRUG��DQG�WKH�DSSURYHG�SODQV�VKDOO�DOO�EH�NHSW�RQ�VLWH

XQWLO�WKH�FRP SOHWLRQ�RI�WKH�SURMHFW��7KH�LQVSHFWLRQ�UHFRUG�LV�WR�EH�NHSW�RQ�WKH�MRE�XQOHVV�UHP RYHG�E\ �WKH

EXLOGLQJ�RIILFLDO�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� 3HUP LWV�� �6XEVHFWLRQ�� � � �� �� �� 3ODQ�UHYLHZ �IHHV� Ì $P HQGHG�

6XEVHFWLRQ�� � � �� �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

�����������������������������$�0 �1�D�W�L�R�Q�D�O���&�L�W�\�����&�$���&�R�G�H���R�I���2�U�G�L�Q�D�Q�F�H�V

�D�E�R�X�W���E�O�D�Q�N ������
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� � � �� �� �3ODQ�5HYLHZ �) HHV��: KHQ�D�SODQ�RU�RWKHU�GDWD�DUH�UHTXLUHG�WR�EH�VXEP LWWHG�E\ �� � � �� �� ��D�SODQ

UHYLHZ �IHH�VKDOO�EH�SDLG�DW�WKH�WLP H�RI�VXEP LWWLQJ�SODQV�DQG�VSHFLILFDWLRQV�IRU�UHYLHZ ��7KH�SODQ�UHYLHZ

IHHV�IRU�SOXP ELQJ�Z RUN�VKDOO�EH�DVVHVVHG�LQ�DFFRUGDQFH�Z LWK�WKH�FXUUHQW�&LW\ �RI�1 DWLRQDO�&LW\ �) HH

6FKHGXOH��: KHQ�SODQV�DUH�LQFRP SOHWH�RU�FKDQJHG�VR�DV�WR�UHTXLUH�DQ�DGGLWLRQDO�SODQ�UHYLHZ �IHH��WKH�IHH

VKDOO�EH�DVVHVVHG�LQ�DFFRUGDQFH�Z LWK�WKH�FXUUHQW�&LW\ �RI�1 DWLRQDO�&LW\ �) HH�6FKHGXOH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��6HFWLRQ�� � � �� ,QVSHFWLRQV�DQG�7HVWLQJ�� �6XEVHFWLRQ�� � � �� �� �� 5H�LQVSHFWLRQV� Ì

$P HQGHG�

6XEVHFWLRQ�� � � �� �� �RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH�LV�DP HQGHG�WR�UHDG�DV�IROORZ V�

� � � �� �� �5H�LQVSHFWLRQV��$�UH�LQVSHFWLRQ�IHH�P D\ �EH�DVVHVVHG�IRU�HDFK�LQVSHFWLRQ�RU�UH�LQVSHFWLRQ�Z KHQ

DQ\ �RI�WKH�IROORZ LQJ�RFFXUV�

7KH�SRUWLRQ�RI�Z RUN�IRU�Z KLFK�WKH�LQVSHFWLRQ�Z DV�FDOOHG�LV�QRW�FRP SOHWH�RU�WKH�FRUUHFWLRQV

SUHYLRXVO\ �UHTXLUHG�DQG�FDOOHG�IRU�DUH�QRW�P DGH�

&DOOLQJ�IRU�DQ�LQVSHFWLRQ�EHIRUH�WKH�MRE�LV�UHDG\ �IRU�VXFK�LQVSHFWLRQ�RU�UH�LQVSHFWLRQ�

7KH�LQVSHFWLRQ�UHFRUG�FDUG�RU�WKH�DSSURYHG�SODQV�DUH�QRW�SRVWHG�RU�RWKHUZ LVH�DYDLODEOH�WR�WKH

LQVSHFWRU�

) DLOXUH�WR�SURYLGH�DFFHVV�RQ�WKH�GDWH�IRU�Z KLFK�WKH�LQVSHFWLRQ�LV�UHTXHVWHG��RU�

' HYLDWLQJ�IURP �WKH�DSSURYHG�SODQV�Z KHQ�VXFK�GHYLDWLRQ�RU�FKDQJH�UHTXLUHG�DSSURYDO�RI�WKH

EXLOGLQJ�RIILFLDO�

7R�REWDLQ�D�UH�LQVSHFWLRQ��WKH�SHUP LWWHH�VKDOO�ILOH�DQ�DSSOLFDWLRQ�LQ�Z ULWLQJ�RQ�D�IRUP �SURYLGHG�IRU�WKDW

SXUSRVH�DQG�SD\ �WKH�UH�LQVSHFWLRQ�IHH�LQ�DFFRUGDQFH�Z LWK�WKH�FXUUHQW�&LW\ �RI�1 DWLRQDO�&LW\ �) HH�6FKHGXOH�

,Q�LQVWDQFHV�Z KHUH�D�UH��LQVSHFWLRQ�IHH�KDV�EHHQ�DVVHVVHG��QR�IXUWKHU�LQVSHFWLRQV�VKDOO�EH�SHUIRUP HG

XQWLO�WKH�IHHV�KDYH�EHHQ�SDLG�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���&KDSWHU�� ��' LYLVLRQ�,,��7DEOH�� � � �� �� 3OXP ELQJ�SHUP LWV�IHHV� Ì ' HOHWHG�

7DEOH�� � � �� �RI�&KDSWHU�� ��' LYLVLRQ�,,�RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH��HQWLWOHG�� 3OXP ELQJ�3HUP LW

) HHV� ��LV�GHOHWHG�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���7DEOH�� � � �� �� 0 LQLP XP �SOXP ELQJ�IDFLOLWLHV� Ì ' HOHWHG�

7DEOH�� � � �� �RI�&KDSWHU�� ��RI�WKH�� � � � �&DOLIRUQLD�3OXP ELQJ�&RGH��HQWLWOHG�� 0 LQLP XP �3OXP ELQJ

) DFLOLWLHV� ��LV�GHOHWHG�

�����������������������������$�0 �1�D�W�L�R�Q�D�O���&�L�W�\�����&�$���&�R�G�H���R�I���2�U�G�L�Q�D�Q�F�H�V

�D�E�R�X�W���E�O�D�Q�N ������



�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

� � �� � �� � � ���7DEOH�� � � � �� �� 0 LQLP XP �QXP EHU�RI�UHTXLUHG�SOXP ELQJ�fi [ WXUHV�RI�WKH�� � � � �&DOLIRUQLD�%XLOGLQJ�&RGH� Ì

$GRSWHG�

7DEOH�� � � � �� �RI�WKH�� � � � �&DOLIRUQLD�%XLOGLQJ�&RGH�LV�DGRSWHG��3OXP ELQJ�IL[ WXUHV�VKDOO�EH�SURYLGHG�IRU�WKH

W\ SH�RI�RFFXSDQF\ �DQG�LQ�WKH�P LQLP XP �QXP EHU�VKRZ Q�LQ�7DEOH�� � � � �� ��7\ SHV�RI�RFFXSDQFLHV�QRW�VKRZ Q�LQ

7DEOH�� � � � �� �VKDOO�EH�FRQVLGHUHG�LQGLYLGXDOO\ �E\ �WKH�%XLOGLQJ�2 IILFLDO��7KH�QXP EHU�RI�RFFXSDQWV�VKDOO�EH

GHWHUP LQHG�E\ �WKLV�FRGH��2 FFXSDQF\ �FODVVLILFDWLRQ�VKDOO�EH�GHWHUP LQHG�LQ�DFFRUGDQFH�Z LWK�&KDSWHU�� �RI�WKH

� � � � �&DOLIRUQLD�%XLOGLQJ�&RGH�

�2 UG��1 R��� � � � � � � � � ��i �� ��� � � � � � � � � �

�����������������������������$�0 �1�D�W�L�R�Q�D�O���&�L�W�\�����&�$���&�R�G�H���R�I���2�U�G�L�Q�D�Q�F�H�V

�D�E�R�X�W���E�O�D�Q�N ������
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�&�K�D�S�W�H�U�����������������$�' �0�–�1�–�6�7�5�$�7�–�9�(���&�–�7�$�7�–�2�1�6

�6�H�F�W�L�R�Q�V��

�����������������������$�S�S�O�L�F�D�E�L�O�L�W�\��

�7�K�L�V���F�K�D�S�W�H�U���S�U�R�Y�L�G�H�V���I�R�U���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q�V���Z�K�L�F�K���D�U�H���L�Q���D�G�G�L�W�L�R�Q���W�R���D�O�O���R�W�K�H�U���O�H�J�D�O���U�H�P�H�G�L�H�V��

�F�U�L�P�L�Q�D�O���R�U���F�L�Y�L�O�����Z�K�L�F�K���P�D�\���E�H���S�X�U�V�X�H�G���E�\���W�K�H���F�L�W�\���W�R���D�G�G�U�H�V�V���D�Q�\���Y�L�R�O�D�W�L�R�Q���R�I���W�K�L�V���F�R�G�H���D�Q�G���E�U�L�Q�J���D�E�R�X�W

�F�R�P�S�O�L�D�Q�F�H��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q�V���S�U�R�F�H�V�V���V�H�W���I�R�U�W�K���L�Q���W�K�L�V���F�K�D�S�W�H�U���P�D�\���E�H���X�W�L�O�L�]�H�G���I�R�U���F�R�P�S�O�L�D�Q�F�H���H�•�R�U�W�V���W�R

�F�R�U�U�H�F�W���Q�R�Q�F�R�Q�W�L�Q�X�L�Q�J���R�U���F�R�Q�W�L�Q�X�L�Q�J���Y�L�R�O�D�W�L�R�Q�V���R�I���W�K�L�V���F�R�G�H�����V�X�F�K���D�V���W�K�R�V�H���W�K�D�W���S�H�U�W�D�L�Q���W�R���O�L�F�H�Q�V�L�Q�J��

�D�Q�L�P�D�O���F�R�Q�W�U�R�O�����P�L�Q�R�U���E�X�L�O�G�L�Q�J�����S�O�X�P�E�L�Q�J�����H�O�H�F�W�U�L�F�D�O�����P�H�F�K�D�Q�L�F�D�O�����4�U�H�����J�U�D�G�L�Q�J���R�U���]�R�Q�L�Q�J���Y�L�R�O�D�W�L�R�Q�V��

�V�X�E�M�H�F�W���W�R���W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���6�H�F�W�L�R�Q���� ���� �� ���� �� �� �' ��

�8�V�H���R�I���W�K�L�V���F�K�D�S�W�H�U���R�U���G�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���Z�K�D�W���F�R�Q�V�W�L�W�X�W�H�V���D���P�L�Q�R�U���Y�L�R�O�D�W�L�R�Q���V�K�D�O�O���E�H���D�W���W�K�H���V�R�O�H���G�L�V�F�U�H�W�L�R�Q

�R�I���W�K�H���F�L�W�\���R�] �F�L�D�O���F�K�D�U�J�H�G���Z�L�W�K���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���H�Q�I�R�U�F�H�P�H�Q�W���R�I���W�K�H���S�D�U�W�L�F�X�O�D�U���F�R�G�H��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������(�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U���G�H�4�Q�H�G��

�)�R�U���S�X�U�S�R�V�H�V���R�I���W�K�L�V���F�K�D�S�W�H�U�������H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U�����P�H�D�Q�V���D�Q�\���S�X�E�O�L�F���R�] �F�H�U�����F�L�W�\���H�P�S�O�R�\�H�H���R�U���D�J�H�Q�W���R�I

�W�K�H���F�L�W�\���Z�L�W�K���W�K�H���D�X�W�K�R�U�L�W�\���E�\���V�W�D�W�X�W�H�����R�U�G�L�Q�D�Q�F�H���R�U���U�H�J�X�O�D�W�L�R�Q���W�R���H�Q�I�R�U�F�H���D�Q�\���S�U�R�Y�L�V�L�R�Q���R�I���W�K�L�V���F�R�G�H��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q��

�: �K�H�Q�H�Y�H�U���D�Q���H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���D���Y�L�R�O�D�W�L�R�Q���K�D�V���R�F�F�X�U�U�H�G�����W�K�H���H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U

�V�K�D�O�O���K�D�Y�H���W�K�H���D�X�W�K�R�U�L�W�\���W�R���L�V�V�X�H���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���W�R���D�Q�\���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q��

�$�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���V�K�R�X�O�G���S�U�R�Y�L�G�H���W�K�H���I�R�O�O�R�Z�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q���Z�K�H�Q�H�Y�H�U���S�R�V�V�L�E�O�H��

�7�K�H���G�D�W�H���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���L�G�H�Q�W�L�W�\���R�I���W�K�H���U�H�V�S�R�Q�V�L�E�O�H���S�H�U�V�R�Q�����R�Z�Q�H�U�����W�H�Q�D�Q�W�����H�W�F���������L�I���D�Y�D�L�O�D�E�O�H��

�7�K�H���D�G�G�U�H�V�V���R�U���D���G�H�4�Q�L�W�H���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���O�R�F�D�W�L�R�Q���Z�K�H�U�H���W�K�H���Y�L�R�O�D�W�L�R�Q���R�F�F�X�U�U�H�G��

�7�K�H���V�H�F�W�L�R�Q���R�I���W�K�L�V���F�R�G�H���Y�L�R�O�D�W�H�G���D�Q�G���D���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���D�P�R�X�Q�W���R�I���W�K�H���4�Q�H���I�R�U���W�K�H���F�R�G�H���Y�L�R�O�D�W�L�R�Q��

�$���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���4�Q�H���S�D�\�P�H�Q�W���S�U�R�F�H�V�V�����L�Q�F�O�X�G�L�Q�J���D���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���W�L�P�H���Z�L�W�K�L�Q���Z�K�L�F�K���D�Q�G���W�K�H

�S�O�D�F�H���W�R���Z�K�L�F�K���W�K�H���4�Q�H���V�K�D�O�O���E�H���S�D�L�G��

�$�Q���R�U�G�H�U���S�U�R�K�L�E�L�W�L�Q�J���W�K�H���F�R�Q�W�L�Q�X�D�W�L�R�Q���R�U���U�H�S�H�D�W�H�G���R�F�F�X�U�U�H�Q�F�H���R�I���W�K�H���F�R�G�H���Y�L�R�O�D�W�L�R�Q���G�H�V�F�U�L�E�H�G���L�Q���W�K�H

�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q��
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�$���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���U�H�Y�L�H�Z���S�U�R�F�H�V�V�����L�Q�F�O�X�G�L�Q�J���W�K�H���W�L�P�H���Z�L�W�K�L�Q���Z�K�L�F�K���W�K�H

�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���P�D�\���E�H���F�R�Q�W�H�V�W�H�G���D�Q�G���G�L�U�H�F�W�L�R�Q�V���R�Q���K�R�Z���W�R���F�R�Q�W�H�V�W���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H

�F�L�W�D�W�L�R�Q���P�D�\���E�H���R�E�W�D�L�Q�H�G��

�$���V�W�D�W�H�P�H�Q�W���W�K�D�W���W�K�H���S�U�R�S�H�U�W�\���Z�L�O�O���E�H���U�H�L�Q�V�S�H�F�W�H�G���I�R�U���F�R�P�S�O�L�D�Q�F�H�����D�Q�G���U�H�L�Q�V�S�H�F�W�L�R�Q���I�H�H�V���F�K�D�U�J�H�G���I�R�U

�H�D�F�K���U�H�L�Q�V�S�H�F�W�L�R�Q���W�K�H�U�H�D�I�W�H�U�����D�Q�G

�7�K�H���Q�D�P�H���D�Q�G���V�L�J�Q�D�W�X�U�H���R�I���W�K�H���F�L�W�L�Q�J���H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U�����7�K�H���V�L�J�Q�D�W�X�U�H���R�I���W�K�H���U�H�V�S�R�Q�V�L�E�O�H���S�D�U�W�\

�P�D�\���E�H���U�H�T�X�H�V�W�H�G���E�X�W���L�V���Q�R�W���Q�H�F�H�V�V�D�U�\�����–�I���U�H�I�X�V�H�G�����W�K�H���L�V�V�X�L�Q�J���R�] �F�H�U���P�D�\���Q�R�W�H���W�K�L�V���I�D�F�W��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���P�D�\�����E�X�W���Q�H�H�G���Q�R�W�����E�H���V�L�J�Q�H�G���E�\���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q��
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�R�F�F�X�U�U�H�Q�F�H���R�I���W�K�H���F�R�G�H���Y�L�R�O�D�W�L�R�Q���W�K�D�W���L�V���W�K�H���V�X�E�M�H�F�W���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J���U�H�T�X�H�V�W��

�$�Q�\���U�H�F�L�S�L�H�Q�W���R�I���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���P�D�\���F�R�Q�W�H�V�W���W�K�D�W���W�K�H�U�H���Z�D�V���Q�R�W���D���Y�L�R�O�D�W�L�R�Q���R�I���W�K�H���F�R�G�H���R�U���W�K�D�W

�K�H���R�U���V�K�H���L�V���Q�R�W���W�K�H���U�H�V�S�R�Q�V�L�E�O�H���S�H�U�V�R�Q���E�\���U�H�T�X�H�V�W�L�Q�J���D���K�H�D�U�L�Q�J���Z�L�W�K���W�K�H���F�L�W�\���G�H�S�D�U�W�P�H�Q�W���V�S�H�F�L�4�H�G���R�Q

�W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�L�U�W�\���G�D�\�V���I�U�R�P���W�K�H���G�D�W�H���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q�����W�R�J�H�W�K�H�U���Z�L�W�K
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�D�Q���D�G�Y�D�Q�F�H���G�H�S�R�V�L�W���R�I���W�K�H���4�Q�H��

�7�K�H���U�H�T�X�H�V�W���I�R�U���K�H�D�U�L�Q�J���P�D�\���E�H���P�D�G�H���Y�L�D���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���I�R�U�P���L�Q���W�K�H���V�S�D�F�H���S�U�R�Y�L�G�H�G���I�R�U

�V�X�F�K���D�F�W�L�R�Q��

�7�K�H���S�H�U�V�R�Q���U�H�T�X�H�V�W�L�Q�J���W�K�H���K�H�D�U�L�Q�J���V�K�D�O�O���E�H���Q�R�W�L�4�H�G���E�\���W�K�H���G�H�S�D�U�W�P�H�Q�W���R�I���W�K�H���W�L�P�H���D�Q�G���S�O�D�F�H���V�H�W���I�R�U���W�K�H

�K�H�D�U�L�Q�J���D�W���O�H�D�V�W���W�H�Q���G�D�\�V���S�U�L�R�U���W�R���W�K�H���G�D�W�H���R�I���W�K�H���K�H�D�U�L�Q�J��

�–�I���W�K�H���H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U���V�X�E�P�L�W�V���D�Q���D�G�G�L�W�L�R�Q�D�O���Z�U�L�W�W�H�Q���U�H�S�R�U�W���F�R�Q�F�H�U�Q�L�Q�J���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���W�R

�W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���I�R�U���F�R�Q�V�L�G�H�U�D�W�L�R�Q���D�W���W�K�H���K�H�D�U�L�Q�J�����W�K�H�Q���D���F�R�S�\���R�I���W�K�L�V���U�H�S�R�U�W���D�O�V�R���V�K�D�O�O���E�H���V�H�U�Y�H�G���R�Q

�W�K�H���S�H�U�V�R�Q���U�H�T�X�H�V�W�L�Q�J���W�K�H���K�H�D�U�L�Q�J���D�W���O�H�D�V�W���4�Y�H���G�D�\�V���S�U�L�R�U���W�R���W�K�H���G�D�W�H���R�I���W�K�H���K�H�D�U�L�Q�J��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J���R�] �F�H�U��

�8�S�R�Q���W�K�H���4�O�L�Q�J���R�I���D���U�H�T�X�H�V�W���I�R�U���D���K�H�D�U�L�Q�J���R�I���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q�����D���K�H�D�U�L�Q�J���R�] �F�H�U���V�K�D�O�O���E�H���F�K�R�V�H�Q

�E�\���W�K�H���S�D�U�W�L�H�V�����Z�K�R���V�K�D�O�O���E�H���Q�H�X�W�U�D�O���D�Q�G���X�Q�E�L�D�V�H�G���D�V���W�R���W�K�H���P�D�W�W�H�U���L�Q���F�R�Q�W�H�Q�W�L�R�Q�����(�[�S�H�U�L�H�Q�F�H���L�Q���W�K�H���V�X�E�M�H�F�W

�D�U�H�D���L�V���S�U�H�I�H�U�U�H�G���E�X�W���Q�R�W���D���S�U�H�U�H�T�X�L�V�L�W�H�����7�K�H���F�L�W�\���V�K�D�O�O���P�D�L�Q�W�D�L�Q���D���S�D�Q�H�O���R�I���F�D�Q�G�L�G�D�W�H�V���D�Y�D�L�O�D�E�O�H���W�R���V�H�U�Y�H���D�V

�K�H�D�U�L�Q�J���R�] �F�H�U�V���I�R�U���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���K�H�D�U�L�Q�J�V�����7�K�H���H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U���R�U���R�W�K�H�U���G�H�V�L�J�Q�D�W�H�G���F�L�W�\

�U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���D�Q�G���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\���V�K�D�O�O���V�H�O�H�F�W���D���K�H�D�U�L�Q�J���R�] �F�H�U���I�U�R�P���W�K�H���O�L�V�W���E�\���D�O�W�H�U�Q�D�W�L�Y�H�O�\���V�W�U�L�N�L�Q�J

�Q�D�P�H�V���I�U�R�P���W�K�H���S�D�Q�H�O���O�L�V�W�����E�H�J�L�Q�Q�L�Q�J���Z�L�W�K���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\�����7�K�H���F�L�W�\���D�Q�G���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\���P�D�\���V�K�D�U�H

�W�K�H���F�R�V�W���R�I���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U�����R�U���L�I���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\���F�K�R�R�V�H�V�����W�K�H���F�L�W�\���Z�L�O�O���S�D�\���W�K�H���I�X�O�O���F�R�V�W���R�I���W�K�H���K�H�D�U�L�Q�J

�R�] �F�H�U�����L�I���U�H�T�X�H�V�W�H�G���E�\���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\���L�Q���Z�U�L�W�L�Q�J���S�U�L�R�U���W�R���W�K�H���K�H�D�U�L�Q�J��

�7�K�H���K�H�D�U�L�Q�J���V�K�R�X�O�G���R�F�F�X�U���Q�R�W���O�D�W�H�U���W�K�D�Q���V�L�[�W�\���G�D�\�V���I�U�R�P���W�K�H���W�L�P�H���R�I���W�K�H���U�H�T�X�H�V�W���I�R�U���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H

�K�H�D�U�L�Q�J���4�O�H�G���E�\���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\�����X�Q�O�H�V�V���Z�D�L�Y�H�G���E�\���W�K�H���F�L�W�\���D�Q�G���W�K�H���D�J�J�U�L�H�Y�H�G���S�D�U�W�\��

���2�U�G������ �� �� �� ���i���� ������ �� �� �� �����2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J���S�U�R�F�H�G�X�U�H��

�%�H�I�R�U�H���D���K�H�D�U�L�Q�J���W�R���F�R�Q�W�H�V�W���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���L�V���K�H�O�G�����W�K�H���4�Q�H���P�X�V�W���E�H���G�H�S�R�V�L�W�H�G���L�Q���D�G�Y�D�Q�F�H���L�Q

�D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

�$���K�H�D�U�L�Q�J���E�H�I�R�U�H���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���V�K�D�O�O���E�H���V�H�W���I�R�U���D���G�D�W�H���W�K�D�W���L�V���Q�R�W���O�H�V�V���W�K�D�Q���4�I�W�H�H�Q���G�D�\�V���D�Q�G���Q�R�W

�P�R�U�H���W�K�D�Q���I�R�U�W�\���4�Y�H���G�D�\�V���I�U�R�P���W�K�H���G�D�W�H���W�K�D�W���W�K�H���U�H�T�X�H�V�W���I�R�U���K�H�D�U�L�Q�J���L�V���4�O�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H

�S�U�R�Y�L�V�L�R�Q�V���R�I���W�K�L�V���F�K�D�S�W�H�U��

�$�W���W�K�H���K�H�D�U�L�Q�J�����W�K�H���S�D�U�W�\���F�R�Q�W�H�V�W�L�Q�J���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���V�K�D�O�O���E�H���J�L�Y�H�Q���W�K�H���R�S�S�R�U�W�X�Q�L�W�\���W�R���W�H�V�W�L�I�\

�D�Q�G���W�R���S�U�H�V�H�Q�W���H�Y�L�G�H�Q�F�H���F�R�Q�F�H�U�Q�L�Q�J���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q��

�7�K�H���I�D�L�O�X�U�H���R�I���D�Q�\���U�H�F�L�S�L�H�Q�W���R�I���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���W�R���D�S�S�H�D�U���D�W���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���K�H�D�U�L�Q�J

�V�K�D�O�O���F�R�Q�V�W�L�W�X�W�H���D���I�R�U�I�H�L�W�X�U�H���R�I���W�K�H���4�Q�H���D�Q�G���W�K�H���H�[�K�D�X�V�W�L�R�Q���R�I���K�L�V���K�H�U���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���U�H�P�H�G�L�H�V��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���D�Q�G���D�Q�\���D�G�G�L�W�L�R�Q�D�O���U�H�S�R�U�W���V�X�E�P�L�W�W�H�G���E�\���W�K�H���H�Q�I�R�U�F�H�P�H�Q�W���R�] �F�H�U���V�K�D�O�O

�F�R�Q�V�W�L�W�X�W�H���S�U�L�P�D���I�D�F�L�H���H�Y�L�G�H�Q�F�H���R�I���W�K�H���U�H�V�S�H�F�W�L�Y�H���I�D�F�W�V���F�R�Q�W�D�L�Q�H�G���L�Q���W�K�R�V�H���G�R�F�X�P�H�Q�W�V��
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�7�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���P�D�\���F�R�Q�W�L�Q�X�H���W�K�H���K�H�D�U�L�Q�J���D�Q�G���U�H�T�X�H�V�W���D�G�G�L�W�L�R�Q�D�O���L�Q�I�R�U�P�D�W�L�R�Q���I�U�R�P���W�K�H���H�Q�I�R�U�F�H�P�H�Q�W

�R�] �F�H�U���R�U���W�K�H���U�H�F�L�S�L�H�Q�W���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���S�U�L�R�U���W�R���L�V�V�X�L�Q�J���D���Z�U�L�W�W�H�Q���G�H�F�L�V�L�R�Q��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J���R�] �F�H�U�
�V���G�H�F�L�V�L�R�Q��

�$�I�W�H�U���F�R�Q�V�L�G�H�U�L�Q�J���D�O�O���R�I���W�K�H���W�H�V�W�L�P�R�Q�\���D�Q�G���H�Y�L�G�H�Q�F�H���V�X�E�P�L�W�W�H�G���D�W���W�K�H���K�H�D�U�L�Q�J�����W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���V�K�D�O�O

�L�V�V�X�H���D���Z�U�L�W�W�H�Q���G�H�F�L�V�L�R�Q���W�R���X�S�K�R�O�G���R�U���F�D�Q�F�H�O���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���D�Q�G���V�K�D�O�O���O�L�V�W���L�Q���W�K�H���G�H�F�L�V�L�R�Q���W�K�H

�U�H�D�V�R�Q�V���I�R�U���W�K�D�W���G�H�F�L�V�L�R�Q�����7�K�H���G�H�F�L�V�L�R�Q���R�I���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���V�K�D�O�O���E�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H�O�\���4�Q�D�O���D�Q�G

�F�R�Q�V�W�L�W�X�W�H�V���W�K�H���H�[�K�D�X�V�W�L�R�Q���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���U�H�P�H�G�\�����8�Q�O�H�V�V���D�S�S�H�D�O�H�G���W�R���W�K�H���V�X�S�H�U�L�R�U���F�R�X�U�W���D�V���S�U�R�Y�L�G�H�G

�E�\���V�W�D�W�X�W�H�����V�H�H���6�H�F�W�L�R�Q���� ���� �� ���� �� �� �������W�K�H���4�Q�H���D�Q�G���D�Q�\���U�H�L�Q�V�S�H�F�W�L�R�Q���I�H�H���L�P�S�R�V�H�G���E�\���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H

�F�L�W�D�W�L�R�Q���L�V���4�Q�D�O��

�–�I���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���V�K�R�X�O�G���E�H���X�S�K�H�O�G�����W�K�H�Q���W�K�H���4�Q�H

�D�P�R�X�Q�W���R�Q���G�H�S�R�V�L�W���Z�L�W�K���W�K�H���F�L�W�\���V�K�D�O�O���E�H���U�H�W�D�L�Q�H�G���E�\���W�K�H���F�L�W�\��

�–�I���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���V�K�R�X�O�G���E�H���F�D�Q�F�H�O�H�G�����W�K�H�Q���W�K�H���F�L�W�\���V�K�D�O�O

�S�U�R�P�S�W�O�\���U�H�I�X�Q�G���W�K�H���D�P�R�X�Q�W���R�I���W�K�H���G�H�S�R�V�L�W�H�G���4�Q�H�����W�R�J�H�W�K�H�U���Z�L�W�K���L�Q�W�H�U�H�V�W���D�W���W�K�H���D�Y�H�U�D�J�H���U�D�W�H���H�D�U�Q�H�G���R�Q

�W�K�H���F�L�W�\�
�V���S�R�U�W�I�R�O�L�R���I�R�U���W�K�H���S�H�U�L�R�G���R�I���W�L�P�H���W�K�D�W���W�K�H���4�Q�H���D�P�R�X�Q�W���Z�D�V���K�H�O�G���E�\���W�K�H���F�L�W�\��

�7�K�H���U�H�F�L�S�L�H�Q�W���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���V�K�D�O�O���E�H���V�H�U�Y�H�G���Z�L�W�K���D���F�R�S�\���R�I���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U�
�V���Z�U�L�W�W�H�Q

�G�H�F�L�V�L�R�Q��

�7�K�H���H�P�S�O�R�\�P�H�Q�W�����S�H�U�I�R�U�P�D�Q�F�H���H�Y�D�O�X�D�W�L�R�Q�����F�R�P�S�H�Q�V�D�W�L�R�Q���D�Q�G���E�H�Q�H�4�W�V���R�I���W�K�H���K�H�D�U�L�Q�J���R�] �F�H�U���V�K�D�O�O���Q�R�W

�E�H���G�L�U�H�F�W�O�\���R�U���L�Q�G�L�U�H�F�W�O�\���F�R�Q�G�L�W�L�R�Q�H�G���X�S�R�Q���W�K�H���D�P�R�X�Q�W���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���4�Q�H�V���X�S�K�H�O�G���E�\���W�K�H

�K�H�D�U�L�Q�J���R�] �F�H�U��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������5�H�F�R�Y�H�U�\���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���4�Q�H�V���D�Q�G���F�R�V�W�V��

�$�Q�\���S�D�V�W���G�X�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q���4�Q�H���R�U���O�D�W�H���S�D�\�P�H�Q�W���F�K�D�U�J�H���P�D�\���E�H���F�R�O�O�H�F�W�H�G���E�\���D�Q�\���D�Y�D�L�O�D�E�O�H���O�H�J�D�O

�P�H�D�Q�V�����7�K�H���4�Q�D�Q�F�H���G�L�U�H�F�W�R�U���L�V���S�U�L�P�D�U�L�O�\���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���F�R�O�O�H�F�W�L�Q�J���4�Q�H�V���D�Q�G���U�H�L�Q�V�S�H�F�W�L�R�Q���I�H�H�V�����7�K�H���F�L�W�\

�D�W�W�R�U�Q�H�\���L�V���D�X�W�K�R�U�L�]�H�G���W�R���4�O�H���F�L�Y�L�O���S�U�R�F�H�V�V���E�H�I�R�U�H���W�K�H���V�X�S�H�U�L�R�U���F�R�X�U�W���W�R���H�Q�I�R�U�F�H���F�R�O�O�H�F�W�L�R�Q��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������5�L�J�K�W���W�R���M�X�G�L�F�L�D�O���U�H�Y�L�H�Z��

�$�Q�\���S�H�U�V�R�Q���D�J�J�U�L�H�Y�H�G���E�\���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���G�H�F�L�V�L�R�Q���R�I���D���K�H�D�U�L�Q�J���R�] �F�H�U���R�Q���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�W�D�W�L�R�Q

�P�D�\���R�E�W�D�L�Q���U�H�Y�L�H�Z���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���G�H�F�L�V�L�R�Q���E�\���4�O�L�Q�J���D�Q���D�S�S�H�D�O���W�R���E�H���K�H�D�U�G���Z�L�W�K���W�K�H���6�D�Q���' �L�H�J�R���&�R�X�Q�W�\

�V�X�S�H�U�L�R�U���F�R�X�U�W���Z�L�W�K�L�Q���W�Z�H�Q�W�\���G�D�\�V���X�S�R�Q���S�D�\�P�H�Q�W���R�I���W�K�H���4�O�L�Q�J���I�H�H���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���W�L�P�H�O�L�Q�H�V���D�Q�G

�S�U�R�Y�L�V�L�R�Q�V���D�V���V�H�W���I�R�U�W�K���L�Q���&�D�O�L�I�R�U�Q�L�D���* �R�Y�H�U�Q�P�H�Q�W���&�R�G�H���6�H�F�W�L�R�Q���� �� �� �� �� ���� �����8�Q�O�H�V�V���D�S�S�H�D�O�H�G���Z�L�W�K�L�Q���W�K�D�W���W�L�P�H��

�W�K�H���4�Q�H���L�V���4�Q�D�O��

https://www.municode.com/library/
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���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�&�K�D�S�W�H�U�����������������$�' �0�–�1�–�6�7�5�$�7�–�9�(���5�(�0�(�' �–�(�6

�6�H�F�W�L�R�Q�V��

�����������������������$�S�S�O�L�F�D�E�L�O�L�W�\��

�7�K�L�V���F�K�D�S�W�H�U���S�U�R�Y�L�G�H�V���I�R�U���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���U�H�P�H�G�L�H�V�����Z�K�L�F�K���D�U�H���L�Q���D�G�G�L�W�L�R�Q���W�R���D�O�O���R�W�K�H�U���O�H�J�D�O���U�H�P�H�G�L�H�V��

�F�U�L�P�L�Q�D�O���R�U���F�L�Y�L�O�����Z�K�L�F�K���P�D�\���E�H���S�X�U�V�X�H�G���E�\���W�K�H���F�L�W�\���W�R���D�G�G�U�H�V�V���D�Q�\���Y�L�R�O�D�W�L�R�Q���R�I���W�K�L�V���F�R�G�H��

�8�V�H���R�I���W�K�L�V���F�K�D�S�W�H�U���V�K�D�O�O���E�H���D�W���W�K�H���V�R�O�H���G�L�V�F�U�H�W�L�R�Q���R�I���W�K�H���F�L�W�\��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������' �L�U�H�F�W�R�U���D�Q�G���D�X�W�K�R�U�L�W�\�� �' �H�4�Q�H�G��

�)�R�U���S�X�U�S�R�V�H�V���R�I���W�K�L�V���F�K�D�S�W�H�U�������G�L�U�H�F�W�R�U�����P�H�D�Q�V���W�K�H���K�H�D�G���R�I���D�Q�\���F�L�W�\���G�H�S�D�U�W�P�H�Q�W���R�U���K�L�V���K�H�U���G�H�V�L�J�Q�H�H��

�Z�K�R���L�V���F�K�D�U�J�H�G���Z�L�W�K���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���H�Q�I�R�U�F�H�P�H�Q�W���R�I���D�Q�\���S�U�R�Y�L�V�L�R�Q���R�I���W�K�L�V���F�R�G�H�����$���G�L�U�H�F�W�R�U���K�D�V���W�K�H

�D�X�W�K�R�U�L�W�\���W�R���U�H�F�R�U�G���Q�R�W�L�F�H�V���R�I���Y�L�R�O�D�W�L�R�Q���D�J�D�L�Q�V�W���U�H�D�O���S�U�R�S�H�U�W�\���R�Q���Z�K�L�F�K���Y�L�R�O�D�W�L�R�Q�V���D�U�H���G�H�W�H�U�P�L�Q�H�G���W�R���H�[�L�V�W��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������&�R�P�S�O�L�D�Q�F�H���R�U�G�H�U��

�: �K�H�Q�H�Y�H�U���W�K�H���G�L�U�H�F�W�R�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���D���Y�L�R�O�D�W�L�R�Q���R�I���D�Q�\���S�U�R�Y�L�V�L�R�Q���R�I���W�K�L�V���F�R�G�H���Z�L�W�K�L�Q���W�K�H���G�L�U�H�F�W�R�U�
�V

�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���L�V���R�F�F�X�U�U�L�Q�J���R�U���H�[�L�V�W�V�����W�K�H���G�L�U�H�F�W�R�U���P�D�\���L�V�V�X�H���D���Z�U�L�W�W�H�Q���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���W�R���D�Q�\���S�H�U�V�R�Q

�U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q��

�$���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���L�V�V�X�H�G���S�X�U�V�X�D�Q�W���W�R���W�K�L�V���F�K�D�S�W�H�U���V�K�D�O�O���F�R�Q�W�D�L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q��

�7�K�H���G�D�W�H���D�Q�G���O�R�F�D�W�L�R�Q���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���L�G�H�Q�W�L�W�\���R�I���W�K�H���U�H�V�S�R�Q�V�L�E�O�H���S�D�U�W�\�����L�I���N�Q�R�Z�Q���R�U���D�Y�D�L�O�D�E�O�H��

�7�K�H���V�H�F�W�L�R�Q���R�I���W�K�L�V���F�R�G�H���Y�L�R�O�D�W�H�G���D�Q�G���D���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���D�F�W�L�R�Q�V���U�H�T�X�L�U�H�G���W�R���F�R�U�U�H�F�W���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�D�W���D���Q�R�W�L�F�H���R�I���Y�L�R�O�D�W�L�R�Q���P�D�\���E�H���U�H�F�R�U�G�H�G���L�Q���W�K�H���U�H�D�O���S�U�R�S�H�U�W�\���U�H�F�R�U�G�V���R�I���W�K�H���F�R�X�Q�W�\���R�I���6�D�Q���' �L�H�J�R���L�I

�F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H���R�U�G�H�U���L�V���Q�R�W���D�F�K�L�H�Y�H�G��

�7�K�H���W�L�P�H���S�H�U�L�R�G���D�I�W�H�U���Z�K�L�F�K���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���Z�L�O�O���E�H�J�L�Q���W�R���D�F�F�U�X�H���L�I���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H

�R�U�G�H�U���K�D�V���Q�R�W���E�H�H�Q���D�F�K�L�H�Y�H�G��

�$���V�W�D�W�H�P�H�Q�W���W�K�D�W���W�K�H���I�D�L�O�X�U�H���W�R���D�S�S�H�D�O���R�U���U�H�T�X�H�V�W���D���K�H�D�U�L�Q�J���Z�L�W�K�L�Q���W�K�H���W�L�P�H�V���S�U�H�V�F�U�L�E�H�G���F�R�Q�V�W�L�W�X�W�H�V

�D���Z�D�L�Y�H�U���R�I���W�K�H���U�L�J�K�W���W�R���D���K�H�D�U�L�Q�J���D�Q�G���U�H�Q�G�H�U�V���W�K�H���Q�R�W�L�F�H���R�I���F�R�P�S�O�L�D�Q�F�H���D���4�Q�D�O���R�U�G�H�U��

�(�L�W�K�H�U���D���F�R�S�\���R�I���W�K�L�V���F�K�D�S�W�H�U���R�U���D�Q���H�[�S�O�D�Q�D�W�L�R�Q���R�I���W�K�H���F�R�Q�V�H�T�X�H�Q�F�H�V���R�I���Q�R�Q�F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�L�V

�F�K�D�S�W�H�U���D�Q�G���D���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���K�H�D�U�L�Q�J���S�U�R�F�H�G�X�U�H���D�Q�G���D�S�S�H�D�O���S�U�R�F�H�V�V��
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�7�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���Q�H�H�G���Q�R�W���E�H���V�L�J�Q�H�G���E�\���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������0�H�W�K�R�G���R�I���V�H�U�Y�L�F�H��

�7�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���D�Q�G���D�O�O���Q�R�W�L�F�H�V���U�H�T�X�L�U�H�G���W�R���E�H���J�L�Y�H�Q���X�Q�G�H�U���W�K�L�V���F�K�D�S�W�H�U���V�K�D�O�O���E�H���V�H�U�Y�H�G���E�\���D�Q�\���R�I

�W�K�H���I�R�O�O�R�Z�L�Q�J���P�H�W�K�R�G�V��

�3�H�U�V�R�Q�D�O���V�H�U�Y�L�F�H�����R�U

�&�H�U�W�L�4�H�G���P�D�L�O�����S�R�V�W�D�J�H���S�U�H�S�D�L�G�����U�H�W�X�U�Q���U�H�F�H�L�S�W���U�H�T�X�H�V�W�H�G�����6�L�P�X�O�W�D�Q�H�R�X�V�O�\�����W�K�H���V�D�P�H���Q�R�W�L�F�H���P�D�\���E�H

�V�L�J�Q�H�G���D�Q�G���V�H�Q�W���E�\���U�H�J�X�O�D�U���P�D�L�O�����–�I���D���Q�R�W�L�F�H���V�H�Q�W���E�\���F�H�U�W�L�4�H�G���P�D�L�O���L�V���U�H�W�X�U�Q�H�G���X�Q�V�L�J�Q�H�G�����W�K�H�Q���V�H�U�Y�L�F�H

�V�K�D�O�O���E�H���G�H�H�P�H�G���H�•�H�F�W�L�Y�H���S�X�U�V�X�D�Q�W���W�R���U�H�J�X�O�D�U���P�D�L�O�����S�U�R�Y�L�G�H�G���W�K�H���Q�R�W�L�F�H���W�K�D�W���Z�D�V���V�H�Q�W���E�\���U�H�J�X�O�D�U

�P�D�L�O���L�V���Q�R�W���U�H�W�X�U�Q�H�G�����R�U

�3�R�V�W�L�Q�J���W�K�H���Q�R�W�L�F�H���F�R�Q�V�S�L�F�X�R�X�V�O�\���R�Q���R�U���L�Q���I�U�R�Q�W���R�I���W�K�H���S�U�R�S�H�U�W�\��

�6�H�U�Y�L�F�H���E�\���F�H�U�W�L�4�H�G���D�Q�G���U�H�J�X�O�D�U���P�D�L�O���L�Q���W�K�H���P�D�Q�Q�H�U���G�H�V�F�U�L�E�H�G���D�E�R�Y�H���V�K�D�O�O���E�H���H�•�H�F�W�L�Y�H���R�Q���W�K�H���G�D�W�H���R�I

�P�D�L�O�L�Q�J���L�I���G�L�U�H�F�W�H�G���W�R���W�K�H���U�H�V�S�R�Q�V�L�E�O�H���S�H�U�V�R�Q�
�V���D�G�G�U�H�V�V���D�V���L�Q�G�L�F�D�W�H�G���R�Q���W�K�H���F�X�U�U�H�Q�W���D�V�V�H�V�V�P�H�Q�W���U�R�O�O���R�I

�W�K�H���6�D�Q���' �L�H�J�R���&�R�X�Q�W�\���D�V�V�H�V�V�R�U��

�)�D�L�O�X�U�H���R�I���D���U�H�V�S�R�Q�V�L�E�O�H���S�D�U�W�\���W�R���D�F�W�X�D�O�O�\���U�H�F�H�L�Y�H���Q�R�W�L�F�H���P�D�G�H���L�Q���F�R�Q�I�R�U�P�L�W�\���Z�L�W�K���W�K�L�V���6�H�F�W�L�R�Q���� ���� �� ���� �� ��

�V�K�D�O�O���Q�R�W���D�•�H�F�W���W�K�H���Y�D�O�L�G�L�W�\���R�I���W�K�H���Q�R�W�L�F�H���R�U���S�U�R�F�H�H�G�L�Q�J�V��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J�� �5�H�Y�L�H�Z���E�R�D�U�G�� �3�O�D�Q�Q�L�Q�J���F�R�P�P�L�V�V�L�R�Q���R�U���D�G�Y�L�V�R�U�\���D�Q�G���D�S�S�H�D�O�V���E�R�D�U�G��

�–�Q���D�Q�\���F�D�V�H���Z�K�H�U�H���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���L�V���L�V�V�X�H�G���E�\���W�K�H���S�O�D�Q�Q�L�Q�J���G�L�U�H�F�W�R�U�����D�Q�G���D���K�H�D�U�L�Q�J���L�V���W�R���E�H���K�H�O�G���R�Q

�V�X�F�K���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����W�K�H���K�H�D�U�L�Q�J���V�K�D�O�O���E�H���K�H�O�G���D�Q�G���D���G�H�F�L�V�L�R�Q���U�H�Q�G�H�U�H�G���E�\���W�K�H���S�O�D�Q�Q�L�Q�J���F�R�P�P�L�V�V�L�R�Q�����L�Q

�D�Q�\���F�D�V�H���Z�K�H�U�H���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���L�V���L�V�V�X�H�G���E�\���W�K�H���4�U�H���F�K�L�H�I�����W�K�H���G�L�U�H�F�W�R�U���R�I���E�X�L�O�G�L�Q�J���D�Q�G���V�D�I�H�W�\�����W�K�H���F�L�W�\

�H�Q�J�L�Q�H�H�U���R�U���W�K�H���G�L�U�H�F�W�R�U���R�I���S�X�E�O�L�F���Z�R�U�N�V�����D�Q�G���D���K�H�D�U�L�Q�J���L�V���W�R���E�H���K�H�O�G���R�Q���V�X�F�K���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����W�K�H���K�H�D�U�L�Q�J

�V�K�D�O�O���E�H���K�H�O�G���D�Q�G���D���G�H�F�L�V�L�R�Q���U�H�Q�G�H�U�H�G���E�\���W�K�H���D�G�Y�L�V�R�U�\���D�Q�G���D�S�S�H�D�O�V���E�R�D�U�G�����)�R�U���W�K�H���S�X�U�S�R�V�H�V���R�I���W�K�L�V���F�K�D�S�W�H�U��

�W�K�H���W�H�U�P�����U�H�Y�L�H�Z���E�R�D�U�G�����U�H�I�H�U�V���W�R���H�L�W�K�H�U���W�K�H���S�O�D�Q�Q�L�Q�J���F�R�P�P�L�V�V�L�R�Q���R�U���W�K�H���D�G�Y�L�V�R�U�\���D�Q�G���D�S�S�H�D�O�V���E�R�D�U�G�����D�V

�D�S�S�U�R�S�U�L�D�W�H�����–�Q���D�Q�\���F�D�V�H���Z�K�H�U�H���D���K�H�D�U�L�Q�J���L�V���K�H�O�G���E�H�I�R�U�H���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���S�X�U�V�X�D�Q�W���W�R���W�K�L�V���F�K�D�S�W�H�U�����W�K�H

�G�L�U�H�F�W�R�U���R�I���W�K�H���F�L�W�\���G�H�S�D�U�W�P�H�Q�W���Z�K�L�F�K���L�V�V�X�H�V���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���V�K�D�O�O���V�H�U�Y�H���D�V���W�K�H���V�H�F�U�H�W�D�U�\���R�I���W�K�H���U�H�Y�L�H�Z

�E�R�D�U�G�����–�I���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���F�D�Q�Q�R�W���P�H�H�W���Z�L�W�K�L�Q���W�K�H���S�U�H�V�F�U�L�E�H�G���W�L�P�H�����W�K�H�Q���W�K�H���F�L�W�\���F�R�X�Q�F�L�O���V�K�D�O�O���D�F�W���D�V���W�K�H

�U�H�Y�L�H�Z���E�R�D�U�G�����L�Q���Z�K�L�F�K���F�D�V�H���W�K�H���G�H�F�L�V�L�R�Q���V�K�D�O�O���E�H���4�Q�D�O���D�Q�G���F�R�Q�V�W�L�W�X�W�H���W�K�H���H�[�K�D�X�V�W�L�R�Q���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H

�U�H�P�H�G�\��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J��

�–�I���W�K�H���G�L�U�H�F�W�R�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���D�O�O���Y�L�R�O�D�W�L�R�Q�V���K�D�Y�H���E�H�H�Q���F�R�U�U�H�F�W�H�G���Z�L�W�K�L�Q���W�K�H���W�L�P�H���V�S�H�F�L�4�H�G���L�Q���W�K�H

�F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����Q�R���I�X�U�W�K�H�U���D�F�W�L�R�Q���V�K�D�O�O���E�H���W�D�N�H�Q��

https://www.municode.com/library/


�%��

�$��

�%��

�&��

�' ��

�$��

�%��

�$��

�%��

�� ��

�� ��

�–�I���I�X�O�O���F�R�P�S�O�L�D�Q�F�H���L�V���Q�R�W���D�F�K�L�H�Y�H�G���Z�L�W�K�L�Q���W�K�H���W�L�P�H���V�S�H�F�L�4�H�G���L�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����W�K�H���G�L�U�H�F�W�R�U���V�K�D�O�O

�D�G�Y�L�V�H���W�K�H���V�H�F�U�H�W�D�U�\���W�R���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���W�R���V�H�W���D���K�H�D�U�L�Q�J���E�H�I�R�U�H���W�K�H���E�R�D�U�G��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J�� �1�R�W�L�F�H�� �6�F�K�H�G�X�O�L�Q�J�� �3�X�U�S�R�V�H��

�7�K�H���V�H�F�U�H�W�D�U�\���W�R���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���V�K�D�O�O���F�D�X�V�H���D���Z�U�L�W�W�H�Q���Q�R�W�L�F�H���R�I���K�H�D�U�L�Q�J���W�R���E�H���V�H�U�Y�H�G���R�Q���W�K�H���S�H�U�V�R�Q

�U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q�����D�Q�G�����Z�K�H�U�H���U�H�D�O���S�U�R�S�H�U�W�\���L�V���L�Q�Y�R�O�Y�H�G�����D���Q�R�W�L�F�H���R�I���K�H�D�U�L�Q�J���V�K�D�O�O���E�H���V�H�U�Y�H�G���R�Q

�W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U���D�W���W�K�H���D�G�G�U�H�V�V���D�V���L�W���D�S�S�H�D�U�V���R�Q���W�K�H���O�D�V�W���H�T�X�D�O�L�]�H�G���F�R�X�Q�W�\���D�V�V�H�V�V�P�H�Q�W���U�R�O�O���D�Y�D�L�O�D�E�O�H

�R�Q���W�K�H���G�D�W�H���W�K�H���Q�R�W�L�F�H���L�V���S�U�H�S�D�U�H�G��

�(�Y�H�U�\���Q�R�W�L�F�H���R�I���K�H�D�U�L�Q�J���R�Q���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���V�K�D�O�O���F�R�Q�W�D�L�Q���W�K�H���G�D�W�H�����W�L�P�H���D�Q�G���S�O�D�F�H���D�W���Z�K�L�F�K���W�K�H

�K�H�D�U�L�Q�J���V�K�D�O�O���E�H���F�R�Q�G�X�F�W�H�G���E�\���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G��

�(�D�F�K���K�H�D�U�L�Q�J���V�K�D�O�O���E�H���V�H�W���I�R�U���D���G�D�W�H���Q�R�W���O�H�V�V���W�K�D�Q���4�I�W�H�H�Q���G�D�\�V���Q�R�U���P�R�U�H���W�K�D�Q���I�R�U�W�\���4�Y�H���G�D�\�V���I�U�R�P���W�K�H

�G�D�W�H���R�I���V�H�U�Y�L�F�H���R�I���W�K�H���Q�R�W�L�F�H���R�I���K�H�D�U�L�Q�J���X�Q�O�H�V�V���W�K�H���G�L�U�H�F�W�R�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���W�K�H���P�D�W�W�H�U���L�V���X�U�J�H�Q�W���R�U���W�K�D�W

�J�R�R�G���F�D�X�V�H���H�[�L�V�W�V���I�R�U���D�Q���H�[�W�H�Q�V�L�R�Q���R�I���W�L�P�H��

�7�K�H���S�X�U�S�R�V�H���R�I���W�K�H���K�H�D�U�L�Q�J���L�V���W�R���S�U�R�Y�L�G�H���W�K�H���I�X�O�O���R�S�S�R�U�W�X�Q�L�W�\���I�R�U���D���S�H�U�V�R�Q���V�X�E�M�H�F�W���W�R���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U

�W�R���R�E�M�H�F�W���W�R���W�K�H���G�H�W�H�U�P�L�Q�D�W�L�R�Q���W�K�D�W���D���Y�L�R�O�D�W�L�R�Q���K�D�V���R�F�F�X�U�U�H�G���D�Q�G���R�U���W�K�D�W���W�K�H���Y�L�R�O�D�W�L�R�Q���K�D�V���F�R�Q�W�L�Q�X�H�G���W�R

�H�[�L�V�W�����R�U���W�K�D�W���W�K�H���S�H�U�V�R�Q���V�H�U�Y�H�G���Z�L�W�K���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���L�V���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���I�D�L�O�X�U�H���R�I���D�Q�\���S�H�U�V�R�Q���V�X�E�M�H�F�W���W�R���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����S�X�U�V�X�D�Q�W���W�R���W�K�L�V���F�K�D�S�W�H�U�����W�R���D�S�S�H�D�U���D�W���W�K�H

�K�H�D�U�L�Q�J���V�K�D�O�O���F�R�Q�V�W�L�W�X�W�H���D���I�D�L�O�X�U�H���W�R���H�[�K�D�X�V�W���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���U�H�P�H�G�L�H�V��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������+�H�D�U�L�Q�J�� �3�U�R�F�H�G�X�U�H�V��

�$�W���W�K�H���S�O�D�F�H���D�Q�G���W�L�P�H���V�H�W���I�R�U�W�K���L�Q���W�K�H���Q�R�W�L�F�H���R�I���K�H�D�U�L�Q�J�����W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���V�K�D�O�O���F�R�Q�G�X�F�W���D���K�H�D�U�L�Q�J���R�Q���W�K�H

�F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���L�V�V�X�H�G���S�X�U�V�X�D�Q�W���W�R���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

�$�W���V�D�L�G���K�H�D�U�L�Q�J�����D�I�W�H�U���W�K�H���G�L�U�H�F�W�R�U���D�Q�G���D�Q�\���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V���R�I���W�K�H���F�L�W�\���K�D�Y�H���S�U�H�V�H�Q�W�H�G���H�Y�L�G�H�Q�F�H

�S�H�U�W�D�L�Q�L�Q�J���W�R���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q�����W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U�����D�Q�G

�D�Q�\���L�Q�W�H�U�H�V�W�H�G���S�H�U�V�R�Q���P�D�\���S�U�H�V�H�Q�W���H�Y�L�G�H�Q�F�H���R�Q���W�K�H���L�V�V�X�H��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U��

�: �L�W�K�L�Q���D���U�H�D�V�R�Q�D�E�O�H���W�L�P�H���D�I�W�H�U���D�O�O���H�Y�L�G�H�Q�F�H���L�V���U�H�F�H�L�Y�H�G���D�Q�G���W�K�H���K�H�D�U�L�Q�J���L�V���F�R�Q�F�O�X�G�H�G�����W�K�H���U�H�Y�L�H�Z���E�R�D�U�G

�V�K�D�O�O���U�H�Q�G�H�U���D���G�H�F�L�V�L�R�Q�����Z�K�L�F�K���V�K�D�O�O���E�H���V�H�W���I�R�U�W�K���L�Q���D���Z�U�L�W�W�H�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���V�K�D�O�O���F�R�Q�W�D�L�Q���4�Q�G�L�Q�J�V���R�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���L�V�V�X�H�V���Z�L�W�K���U�H�V�S�H�F�W���W�R���H�D�F�K���Y�L�R�O�D�W�L�R�Q��

�7�K�H���H�[�L�V�W�H�Q�F�H���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���I�D�L�O�X�U�H���R�I���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q���W�R���W�D�N�H���F�R�U�U�H�F�W�L�Y�H���D�F�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���U�H�T�X�L�U�H�G

�W�L�P�H���S�H�U�L�R�G���V�H�W���I�R�U�W�K���L�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U��

https://www.municode.com/library/
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�7�K�H���4�Q�G�L�Q�J���R�I���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���V�K�D�O�O���E�H���V�X�S�S�R�U�W�H�G���E�\���H�Y�L�G�H�Q�F�H���U�H�F�H�L�Y�H�G���D�W���W�K�H���K�H�D�U�L�Q�J��

�–�I���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���4�Q�G�V���W�K�D�W���Q�R���Y�L�R�O�D�W�L�R�Q���K�D�V���R�F�F�X�U�U�H�G���R�U���W�K�D�W���W�K�H���Y�L�R�O�D�W�L�R�Q���Z�D�V���F�R�U�U�H�F�W�H�G���Z�L�W�K�L�Q���W�K�H

�W�L�P�H���S�H�U�L�R�G���V�S�H�F�L�4�H�G���L�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���V�K�D�O�O���F�R�Q�W�D�L�Q���D���4�Q�G�L�Q�J���R�I���W�K�R�V�H

�I�D�F�W�V��

�–�I���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���4�Q�G�V���W�K�D�W���D���Y�L�R�O�D�W�L�R�Q���K�D�V���R�F�F�X�U�U�H�G�����W�K�D�W���W�K�H���Y�L�R�O�D�W�L�R�Q���Z�D�V���Q�R�W���F�R�U�U�H�F�W�H�G���Z�L�W�K�L�Q���W�K�H

�W�L�P�H���S�H�U�L�R�G���V�S�H�F�L�4�H�G���L�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����D�Q�G���W�K�D�W���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q���Z�D�V

�Q�D�P�H�G���L�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U�����W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���V�K�D�O�O���F�R�Q�W�D�L�Q���D���4�Q�G�L�Q�J���R�I���W�K�R�V�H���I�D�F�W�V�����D�Q�G���V�K�D�O�O

�L�P�S�R�V�H���D�Q�\���R�U���D�O�O���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J��

�$�Q���R�U�G�H�U���W�R���F�R�U�U�H�F�W���D�Q�G���W�R���U�H�F�R�U�G���Q�R�W�L�F�H���R�I���Y�L�R�O�D�W�L�R�Q���Z�L�W�K���W�K�H���F�R�X�Q�W�\���U�H�F�R�U�G�H�U�����L�I���D�S�S�U�R�S�U�L�D�W�H��

�L�Q�F�O�X�G�L�Q�J���D���V�F�K�H�G�X�O�H���I�R�U���F�R�U�U�H�F�W�L�R�Q���Z�K�H�U�H���D�S�S�U�R�S�U�L�D�W�H��

�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���D�V���S�U�R�Y�L�G�H�G���L�Q���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V���D�V���S�U�R�Y�L�G�H�G���L�Q���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���V�K�D�O�O���E�H���V�H�U�Y�H�G���X�S�R�Q���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���Y�L�R�O�D�W�L�R�Q���S�X�U�V�X�D�Q�W���W�R���W�K�H

�S�U�R�F�H�G�X�U�H�V���V�H�W���I�R�U�W�K���L�Q���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V��

�–�Q���D�Q�\���F�D�V�H���Z�K�H�U�H���Y�L�R�O�D�W�L�R�Q���R�I���W�K�L�V���F�R�G�H���Z�R�X�O�G���R�W�K�H�U�Z�L�V�H���F�R�Q�V�W�L�W�X�W�H���D���P�L�V�G�H�P�H�D�Q�R�U�����W�K�H���U�H�Y�L�H�Z���E�R�D�U�G

�P�D�\���L�P�S�R�V�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���I�R�U���V�X�F�K���Y�L�R�O�D�W�L�R�Q���L�Q���D�Q���D�P�R�X�Q�W���Q�R�W���W�R���H�[�F�H�H�G���D���P�D�[�L�P�X�P���R�I���R�Q�H

�W�K�R�X�V�D�Q�G���G�R�O�O�D�U�V���S�H�U���G�D�\���I�R�U���H�D�F�K���R�Q�J�R�L�Q�J���Y�L�R�O�D�W�L�R�Q�����H�[�F�H�S�W���W�K�D�W���W�K�H���W�R�W�D�O���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�\���V�K�D�O�O

�Q�R�W���H�[�F�H�H�G���R�Q�H���K�X�Q�G�U�H�G���W�K�R�X�V�D�Q�G���G�R�O�O�D�U�V���H�[�F�O�X�V�L�Y�H���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V�����L�Q�W�H�U�H�V�W���D�Q�G���U�H�V�W�L�W�X�W�L�R�Q���I�R�U

�F�R�P�S�O�L�D�Q�F�H���U�H�L�Q�V�S�H�F�W�L�R�Q�V�����I�R�U���D�Q�\���U�H�O�D�W�H�G���V�H�U�L�H�V���R�I���Y�L�R�O�D�W�L�R�Q�V��

�–�Q���D�Q�\���F�D�V�H���Z�K�H�U�H���Y�L�R�O�D�W�L�R�Q���R�I���W�K�L�V���F�R�G�H���Z�R�X�O�G���R�W�K�H�U�Z�L�V�H���F�R�Q�V�W�L�W�X�W�H���D�Q���L�Q�I�U�D�F�W�L�R�Q�����W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���P�D�\

�L�P�S�R�V�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���I�R�U���V�X�F�K���Y�L�R�O�D�W�L�R�Q���D�V���I�R�O�O�R�Z�V��

�2�Q�H���K�X�Q�G�U�H�G���G�R�O�O�D�U�V���I�R�U���D���4�U�V�W���Y�L�R�O�D�W�L�R�Q��

�7�Z�R���K�X�Q�G�U�H�G���G�R�O�O�D�U�V���I�R�U���D���V�H�F�R�Q�G���Y�L�R�O�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���V�D�P�H���\�H�D�U�����D�Q�G

�)�L�Y�H���K�X�Q�G�U�H�G���G�R�O�O�D�U�V���I�R�U���H�D�F�K���D�G�G�L�W�L�R�Q�D�O���Y�L�R�O�D�W�L�R�Q���L�Q���W�K�H���V�D�P�H���\�H�D�U��

�–�Q���G�H�W�H�U�P�L�Q�L�Q�J���W�K�H���D�P�R�X�Q�W���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�\�����W�K�H���E�R�D�U�G���P�D�\���W�D�N�H���D�Q�\���R�U���D�O�O���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J

�I�D�F�W�R�U�V���L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q��

�7�K�H���G�X�U�D�W�L�R�Q���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���I�U�H�T�X�H�Q�F�\�����U�H�F�X�U�U�H�Q�F�H���D�Q�G���Q�X�P�E�H�U���R�I���Y�L�R�O�D�W�L�R�Q�V�����U�H�O�D�W�H�G���R�U���X�Q�U�H�O�D�W�H�G�����E�\���W�K�H���V�D�P�H���Y�L�R�O�D�W�R�U��

�7�K�H���V�H�U�L�R�X�V�Q�H�V�V���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q��

�7�K�H���J�R�R�G���I�D�L�W�K���H�•�R�U�W�V���R�I���W�K�H���Y�L�R�O�D�W�R�U���W�R���F�R�P�H���L�Q�W�R���F�R�P�S�O�L�D�Q�F�H��

�7�K�H���H�F�R�Q�R�P�L�F���L�P�S�D�F�W���R�I���W�K�H���S�H�Q�D�O�W�\���R�Q���W�K�H���Y�L�R�O�D�W�R�U��

�7�K�H���L�P�S�D�F�W���R�I���W�K�H���Y�L�R�O�D�W�L�R�Q���R�Q���W�K�H���F�R�P�P�X�Q�L�W�\��

�6�X�F�K���R�W�K�H�U���I�D�F�W�R�U�V���D�V���M�X�V�W�L�F�H���P�D�\���U�H�T�X�L�U�H��

https://www.municode.com/library/
https://www.municode.com/library/
https://www.municode.com/library/
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�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���L�P�S�R�V�H�G���E�\���W�K�H���D�S�S�H�D�O�V���E�R�D�U�G���V�K�D�O�O���D�F�F�U�X�H���I�U�R�P���W�K�H���G�D�W�H���V�S�H�F�L�4�H�G���L�Q���W�K�H

�F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���D�Q�G���V�K�D�O�O���F�H�D�V�H���W�R���D�F�F�U�X�H���R�Q���W�K�H���G�D�W�H���W�K�H���Y�L�R�O�D�W�L�R�Q���L�V���F�R�U�U�H�F�W�H�G���D�V���G�H�W�H�U�P�L�Q�H�G���E�\���W�K�H

�' �L�U�H�F�W�R�U���R�U���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G��

�7�K�H���U�H�Y�L�H�Z���E�R�D�U�G�����L�Q���L�W�V���G�L�V�F�U�H�W�L�R�Q�����P�D�\���V�X�V�S�H�Q�G���W�K�H���L�P�S�R�V�L�W�L�R�Q���R�I���D�S�S�O�L�F�D�E�O�H���S�H�Q�D�O�W�L�H�V���I�R�U���D�Q�\���S�H�U�L�R�G���R�I

�W�L�P�H���G�X�U�L�Q�J���Z�K�L�F�K��

�7�K�H���Y�L�R�O�D�W�R�U���K�D�V���4�O�H�G���I�R�U���Q�H�F�H�V�V�D�U�\���S�H�U�P�L�W�V�����D�Q�G

�6�X�F�K���S�H�U�P�L�W�V���D�U�H���U�H�T�X�L�U�H�G���W�R���D�F�K�L�H�Y�H���F�R�P�S�O�L�D�Q�F�H�����D�Q�G

�6�X�F�K���S�H�U�P�L�W���D�S�S�O�L�F�D�W�L�R�Q�V���D�U�H���D�F�W�L�Y�H�O�\���S�H�Q�G�L�Q�J���E�H�I�R�U�H���W�K�H���F�L�W�\�����V�W�D�W�H���R�U���R�W�K�H�U���D�S�S�U�R�S�U�L�D�W�H

�J�R�Y�H�U�Q�P�H�Q�W�D�O���D�J�H�Q�F�\��

�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���D�V�V�H�V�V�H�G���E�\���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���D�U�H���G�X�H���E�\���W�K�H���G�D�W�H���V�S�H�F�L�4�H�G���L�Q���W�K�H

�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U��

�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���D�V�V�H�V�V�H�G���E�\���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���D�U�H���D���G�H�E�W���R�Z�H�G���W�R���W�K�H���F�L�W�\���D�Q�G�����L�Q���D�G�G�L�W�L�R�Q���W�R���D�O�O

�R�W�K�H�U���P�H�D�Q�V���R�I���H�Q�I�R�U�F�H�P�H�Q�W�����L�I���W�K�H���Y�L�R�O�D�W�L�R�Q���L�V���O�R�F�D�W�H�G���R�Q���U�H�D�O���S�U�R�S�H�U�W�\�����P�D�\���E�H���H�Q�I�R�U�F�H�G���E�\���P�H�D�Q�V���R�I���D

�O�L�H�Q���D�J�D�L�Q�V�W���W�K�H���U�H�D�O���S�U�R�S�H�U�W�\���R�Q���Z�K�L�F�K���W�K�H���Y�L�R�O�D�W�L�R�Q���R�F�F�X�U�U�H�G��

�–�I���W�K�H���Y�L�R�O�D�W�L�R�Q���L�V���Q�R�W���F�R�U�U�H�F�W�H�G���D�V���V�S�H�F�L�4�H�G���L�Q���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G�
�V���R�U�G�H�U���W�R���F�R�U�U�H�F�W�����D�G�P�L�Q�L�V�W�U�D�W�L�Y�H

�S�H�Q�D�O�W�L�H�V���V�K�D�O�O���F�R�Q�W�L�Q�X�H���W�R���D�F�F�U�X�H���R�Q���D���G�D�L�O�\���E�D�V�L�V���X�Q�W�L�O���W�K�H���Y�L�R�O�D�W�L�R�Q���L�V���F�R�U�U�H�F�W�H�G�����V�X�E�M�H�F�W���W�R���W�K�H

�P�D�[�L�P�X�P���D�P�R�X�Q�W���V�H�W���I�R�U�W�K���L�Q���V�X�E�V�H�F�W�L�R�Q�V���$���D�Q�G���%���R�I���W�K�L�V���V�H�F�W�L�R�Q��

�–�I���W�K�H���Y�L�R�O�D�W�R�U���J�L�Y�H�V���Z�U�L�W�W�H�Q���Q�R�W�L�F�H���W�R���W�K�H���G�L�U�H�F�W�R�U���W�K�D�W���W�K�H���Y�L�R�O�D�W�L�R�Q���K�D�V���E�H�H�Q���F�R�U�U�H�F�W�H�G���D�Q�G���L�I���W�K�H

�G�L�U�H�F�W�R�U���4�Q�G�V���W�K�D�W���F�R�P�S�O�L�D�Q�F�H���K�D�V���E�H�H�Q���D�F�K�L�H�Y�H�G�����W�K�H���G�L�U�H�F�W�R�U���V�K�D�O�O���G�H�H�P���W�K�H���G�D�W�H���W�K�H���Z�U�L�W�W�H�Q���Q�R�W�L�F�H

�Z�D�V���S�R�V�W�P�D�U�N�H�G���R�U���S�H�U�V�R�Q�D�O�O�\���G�H�O�L�Y�H�U�H�G���W�R���W�K�H���G�L�U�H�F�W�R�U���R�U���W�K�H���G�D�W�H���R�I���W�K�H���4�Q�D�O���L�Q�V�S�H�F�W�L�R�Q�����Z�K�L�F�K�H�Y�H�U

�4�U�V�W���R�F�F�X�U�U�H�G�����W�R���E�H���W�K�H���G�D�W�H���W�K�H���Y�L�R�O�D�W�L�R�Q���Z�D�V���F�R�U�U�H�F�W�H�G�����–�I���Q�R���Z�U�L�W�W�H�Q���Q�R�W�L�F�H���L�V���S�U�R�Y�L�G�H�G���W�R���W�K�H���G�L�U�H�F�W�R�U��

�W�K�H���Y�L�R�O�D�W�L�R�Q���Z�L�O�O���E�H���G�H�H�P�H�G���F�R�U�U�H�F�W�H�G���R�Q���W�K�H���G�D�W�H���R�I���W�K�H���4�Q�D�O���L�Q�V�S�H�F�W�L�R�Q��

�7�K�H���G�L�U�H�F�W�R�U���Z�L�O�O���U�H�F�R�U�G���D���Q�R�W�L�F�H���R�I���F�R�U�U�H�F�W�L�R�Q���Z�L�W�K���W�K�H���F�R�X�Q�W�\���U�H�F�R�U�G�H�U���Z�K�H�Q���W�K�H���Y�L�R�O�D�W�L�R�Q���K�D�V���E�H�H�Q

�F�R�U�U�H�F�W�H�G�����D�Q�G���Z�L�O�O���U�H�F�R�U�G���D���U�H�O�H�D�V�H���R�I���O�L�H�Q���Z�K�H�Q���V�D�W�L�V�4�H�G��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V��

�7�K�H���U�H�Y�L�H�Z���E�R�D�U�G���V�K�D�O�O���D�V�V�H�V�V���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V���D�J�D�L�Q�V�W���W�K�H���Y�L�R�O�D�W�R�U���Z�K�H�Q���L�W���4�Q�G�V���W�K�D�W���D���Y�L�R�O�D�W�L�R�Q���K�D�V

�R�F�F�X�U�U�H�G���D�Q�G���W�K�D�W���F�R�P�S�O�L�D�Q�F�H���K�D�V���Q�R�W���E�H�H�Q���D�F�K�L�H�Y�H�G���Z�L�W�K�L�Q���W�K�H���W�L�P�H���V�S�H�F�L�4�H�G���L�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V���P�D�\���L�Q�F�O�X�G�H���D�Q�\���D�Q�G���D�O�O���F�R�V�W�V���L�Q�F�X�U�U�H�G���E�\���W�K�H���F�L�W�\���L�Q���F�R�Q�Q�H�F�W�L�R�Q���Z�L�W�K���W�K�H

�P�D�W�W�H�U���E�H�I�R�U�H���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���L�Q�F�O�X�G�L�Q�J���E�X�W���Q�R�W���O�L�P�L�W�H�G���W�R�����F�R�V�W�V���R�I���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�����V�W�D�] �Q�J���F�R�V�W�V

�L�Q�F�X�U�U�H�G���L�Q���S�U�H�S�D�U�D�W�L�R�Q���I�R�U���W�K�H���K�H�D�U�L�Q�J���D�Q�G���I�R�U���W�K�H���K�H�D�U�L�Q�J���L�W�V�H�O�I�����D�Q�G���F�R�V�W�V���I�R�U���D�O�O���U�H�L�Q�V�S�H�F�W�L�R�Q�V

�Q�H�F�H�V�V�D�U�\���W�R���H�Q�I�R�U�F�H���W�K�H���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������)�D�L�O�X�U�H���W�R���F�R�P�S�O�\���Z�L�W�K���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U��
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�)�D�L�O�X�U�H���W�R���S�D�\���W�K�H���D�V�V�H�V�V�H�G���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V���D�Q�G���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V���V�S�H�F�L�4�H�G���L�Q���W�K�H

�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���R�I���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���P�D�\���E�H���H�Q�I�R�U�F�H�G���D�V��

�$���S�H�U�V�R�Q�D�O���R�E�O�L�J�D�W�L�R�Q���R�I���W�K�H���Y�L�R�O�D�W�R�U�����D�Q�G���R�U

�–�I���W�K�H���Y�L�R�O�D�W�L�R�Q���L�V���L�Q���F�R�Q�Q�H�F�W�L�R�Q���Z�L�W�K���U�H�D�O���S�U�R�S�H�U�W�\�����D���O�L�H�Q���X�S�R�Q���W�K�H���U�H�D�O���S�U�R�S�H�U�W�\�����7�K�H���O�L�H�Q���V�K�D�O�O

�U�H�P�D�L�Q���L�Q���H�•�H�F�W���X�Q�W�L�O���D�O�O���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�L�H�V�����L�Q�W�H�U�H�V�W���D�Q�G���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V���D�U�H���S�D�L�G

�L�Q���I�X�O�O��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������5�L�J�K�W���R�I���M�X�G�L�F�L�D�O���U�H�Y�L�H�Z��

�7�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���L�V���4�Q�D�O�����X�Q�O�H�V�V���D�S�S�H�D�O�H�G�����$�Q�\���S�H�U�V�R�Q���D�J�J�U�L�H�Y�H�G���E�\���D�Q���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���R�I

�W�K�H���U�H�Y�L�H�Z���E�R�D�U�G���P�D�\���R�E�W�D�L�Q���M�X�G�L�F�L�D�O���U�H�Y�L�H�Z���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���E�\���4�O�L�Q�J���D�Q���D�S�S�H�D�O���Z�L�W�K�L�Q���W�K�H

�W�L�P�H�O�L�Q�H�V���D�Q�G���S�U�R�Y�L�V�L�R�Q�V���V�H�W���I�R�U�W�K���L�Q���&�D�O�L�I�R�U�Q�L�D���* �R�Y�H�U�Q�P�H�Q�W���&�R�G�H���6�H�F�W�L�R�Q���� �� �� �� �� ���� ��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������5�H�F�R�Y�H�U�\���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�Y�L�O���S�H�Q�D�O�W�L�H�V��

�7�K�H���F�L�W�\���P�D�\���F�R�O�O�H�F�W���W�K�H���D�V�V�H�V�V�H�G���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�L�Y�L�O���S�H�Q�D�O�W�L�H�V���D�Q�G���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W�V���E�\���X�V�H���R�I���D�O�O

�D�Y�D�L�O�D�E�O�H���O�H�J�D�O���P�H�D�Q�V�����L�Q�F�O�X�G�L�Q�J���U�H�F�R�U�G�D�W�L�R�Q���R�I���D���O�L�H�Q���S�X�U�V�X�D�Q�W���W�R���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������5�H�S�R�U�W���R�I���F�R�P�S�O�L�D�Q�F�H���D�I�W�H�U���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U��

�–�I���W�K�H���G�L�U�H�F�W�R�U���G�H�W�H�U�P�L�Q�H�V���W�K�D�W���F�R�P�S�O�L�D�Q�F�H���K�D�V���E�H�H�Q���D�F�K�L�H�Y�H�G���D�I�W�H�U���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U���K�D�V���E�H�H�Q

�V�X�V�W�D�L�Q�H�G���E�\���W�K�H���U�H�Y�L�H�Z���E�R�D�U�G�����W�K�H���G�L�U�H�F�W�R�U���V�K�D�O�O���4�O�H���D���U�H�S�R�U�W���L�Q�G�L�F�D�W�L�Q�J���W�K�D�W���F�R�P�S�O�L�D�Q�F�H���K�D�V���E�H�H�Q���D�F�K�L�H�Y�H�G��

�D�Q�G���V�K�D�O�O���U�H�F�R�U�G���D���Q�R�W�L�F�H���R�I���F�R�P�S�O�L�D�Q�F�H���L�Q���W�K�H���U�H�D�O���S�U�R�S�H�U�W�\���U�H�F�R�U�G�V���L�I���W�K�H���Q�R�W�L�F�H���R�I���Y�L�R�O�D�W�L�R�Q���Z�D�V���U�H�F�R�U�G�H�G��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������&�R�P�S�O�L�D�Q�F�H���G�L�V�S�X�W�H��

�–�I���W�K�H���G�L�U�H�F�W�R�U���G�R�H�V���Q�R�W���R�U���U�H�I�X�V�H�V���W�R���4�O�H���D���U�H�S�R�U�W���S�X�U�V�X�D�Q�W���W�R���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ���D�E�R�Y�H�����D���Y�L�R�O�D�W�R�U���Z�K�R

�E�H�O�L�H�Y�H�V���W�K�D�W���F�R�P�S�O�L�D�Q�F�H���K�D�V���E�H�H�Q���D�F�K�L�H�Y�H�G���P�D�\���U�H�T�X�H�V�W���D���F�R�P�S�O�L�D�Q�F�H���K�H�D�U�L�Q�J���Z�L�W�K���W�K�H���V�H�F�U�H�W�D�U�\���W�R

�W�K�H���E�R�D�U�G��

�7�K�H���K�H�D�U�L�Q�J���V�K�D�O�O���E�H���Q�R�W�L�F�H�G���D�Q�G���F�R�Q�G�X�F�W�H�G���L�Q���W�K�H���V�D�P�H���P�D�Q�Q�H�U���D�V���D���K�H�D�U�L�Q�J���R�Q���D���F�R�P�S�O�L�D�Q�F�H���R�U�G�H�U

�S�U�R�Y�L�G�H�G���L�Q���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ���W�K�U�R�X�J�K���� ���� �� ���� �� �� ���R�I���W�K�L�V���F�K�D�S�W�H�U�����H�[�F�H�S�W���W�K�D�W���Q�R���I�H�H�V���V�K�D�O�O���E�H���U�H�T�X�L�U�H�G��

�7�K�H���U�H�Y�L�H�Z���E�R�D�U�G���V�K�D�O�O���G�H�W�H�U�P�L�Q�H���L�I���F�R�P�S�O�L�D�Q�F�H���K�D�V���E�H�H�Q���D�F�K�L�H�Y�H�G���D�Q�G�����L�I���V�R�����Z�K�H�Q���L�W���Z�D�V���D�F�K�L�H�Y�H�G��

���2�U�G������ �� �� �� ���i���� �����S�D�U�W�������� �� �� �� �����2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��
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�����������������������/�L�H�Q���S�U�R�F�H�G�X�U�H��

�: �K�H�Q�H�Y�H�U���W�K�H���D�P�R�X�Q�W���R�I���D�Q�\���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���S�H�Q�D�O�W�\���D�Q�G���R�U���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�R�V�W���L�P�S�R�V�H�G���E�\���W�K�H���U�H�Y�L�H�Z

�E�R�D�U�G���S�X�U�V�X�D�Q�W���W�R���W�K�L�V���F�K�D�S�W�H�U���L�Q���F�R�Q�Q�H�F�W�L�R�Q���Z�L�W�K���U�H�D�O���S�U�R�S�H�U�W�\���K�D�V���Q�R�W���E�H�H�Q���V�D�W�L�V�4�H�G���L�Q���I�X�O�O���Z�L�W�K�L�Q

�Q�L�Q�H�W�\���G�D�\�V���R�I���V�H�U�Y�L�F�H���R�I���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U�����D�Q�G���R�U���K�D�V���Q�R�W���E�H�H�Q���V�X�F�F�H�V�V�I�X�O�O�\���F�K�D�O�O�H�Q�J�H�G���E�\���D

�W�L�P�H�O�\���D�S�S�H�D�O���W�R���W�K�H���P�X�Q�L�F�L�S�D�O���F�R�X�U�W�����W�K�L�V���R�E�O�L�J�D�W�L�R�Q���P�D�\���F�R�Q�V�W�L�W�X�W�H���D���O�L�H�Q���D�J�D�L�Q�V�W���W�K�H���U�H�D�O���S�U�R�S�H�U�W�\���R�Q

�Z�K�L�F�K���W�K�H���Y�L�R�O�D�W�L�R�Q���R�F�F�X�U�U�H�G��

�7�K�H���O�L�H�Q���S�U�R�Y�L�G�H�G���K�H�U�H�L�Q���V�K�D�O�O���K�D�Y�H���Q�R���I�R�U�F�H���D�Q�G���H�•�H�F�W���X�Q�W�L�O���U�H�F�R�U�G�H�G���Z�L�W�K���W�K�H���F�R�X�Q�W�\���U�H�F�R�U�G�H�U�����2�Q�F�H

�U�H�F�R�U�G�H�G�����W�K�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���R�U�G�H�U���V�K�D�O�O���K�D�Y�H���W�K�H���I�R�U�F�H���D�Q�G���H�•�H�F�W���D�Q�G���S�U�L�R�U�L�W�\���R�I���D���M�X�G�J�P�H�Q�W���O�L�H�Q

�J�R�Y�H�U�Q�H�G���E�\���W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���6�H�F�W�L�R�Q���� �� �� ���� �� �� ���R�I���W�K�H���&�R�G�H���R�I���&�L�Y�L�O���3�U�R�F�H�G�X�U�H���D�Q�G���P�D�\���E�H���H�[�W�H�Q�G�H�G���D�V

�S�U�R�Y�L�G�H�G���L�Q���6�H�F�W�L�R�Q�V���� �� �� ���� �� �� ���W�R���� �� �� ���� �� �� �����L�Q�F�O�X�V�L�Y�H�����R�I���W�K�H���&�R�G�H���R�I���&�L�Y�L�O���3�U�R�F�H�G�X�U�H��

�–�Q�W�H�U�H�V�W���V�K�D�O�O���D�F�F�U�X�H���R�Q���W�K�H���S�U�L�Q�F�L�S�D�O���D�P�R�X�Q�W���R�I���W�K�H���M�X�G�J�P�H�Q�W���U�H�P�D�L�Q�L�Q�J���X�Q�V�D�W�L�V�4�H�G���S�X�U�V�X�D�Q�W���W�R���O�D�Z��

�3�U�L�R�U���W�R���U�H�F�R�U�G�L�Q�J���D�Q�\���V�X�F�K���O�L�H�Q�����W�K�H���G�L�U�H�F�W�R�U���R�I���4�Q�D�Q�F�H���V�K�D�O�O���S�U�H�S�D�U�H���D�Q�G���4�O�H���Z�L�W�K���W�K�H���F�L�W�\���F�O�H�U�N���D���U�H�S�R�U�W

�V�W�D�W�L�Q�J���W�K�H���D�P�R�X�Q�W�V���G�X�H���D�Q�G���R�Z�L�Q�J��

�7�K�H���F�L�W�\���F�O�H�U�N���V�K�D�O�O���4�[���D���W�L�P�H�����G�D�W�H���D�Q�G���S�O�D�F�H���I�R�U���K�H�D�U�L�Q�J���V�X�F�K���U�H�S�R�U�W���D�Q�G���D�Q�\���S�U�R�W�H�V�W�V���R�U���R�E�M�H�F�W�L�R�Q�V

�W�K�H�U�H�W�R���E�\���F�L�W�\���F�R�X�Q�F�L�O��

�7�K�H���G�L�U�H�F�W�R�U���R�I���4�Q�D�Q�F�H���V�K�D�O�O���F�D�X�V�H���Z�U�L�W�W�H�Q���Q�R�W�L�F�H���W�R���E�H���V�H�U�Y�H�G���R�Q���W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U���Q�R�W���O�H�V�V���W�K�D�Q���W�H�Q

�G�D�\�V���S�U�L�R�U���W�R���W�K�H���W�L�P�H���V�H�W���I�R�U���W�K�H���K�H�D�U�L�Q�J�����6�X�F�K���Q�R�W�L�F�H���V�K�D�O�O���E�H���V�H�U�Y�H�G���D�V���S�U�R�Y�L�G�H�G���L�Q���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ��

�����������������������3�X�E�O�L�F���K�H�D�U�L�Q�J���D�Q�G���S�U�R�W�H�V�W�V��

�$�Q�\���S�H�U�V�R�Q���Z�K�R�V�H���U�H�D�O���S�U�R�S�H�U�W�\���L�V���V�X�E�M�H�F�W���W�R���D���O�L�H�Q���S�X�U�V�X�D�Q�W���W�R���6�H�F�W�L�R�Q���� ���� �� ���� �� �� ���P�D�\���4�O�H���D���Z�U�L�W�W�H�Q

�S�U�R�W�H�V�W���Z�L�W�K���W�K�H���F�L�W�\���F�O�H�U�N���D�Q�G���R�U���P�D�\���S�U�R�W�H�V�W���R�U�D�O�O�\���D�W���W�K�H���F�L�W�\���F�R�X�Q�F�L�O���P�H�H�W�L�Q�J��

�(�D�F�K���Z�U�L�W�W�H�Q���S�U�R�W�H�V�W���R�U���R�E�M�H�F�W�L�R�Q���P�X�V�W���F�R�Q�W�D�L�Q���D���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���S�U�R�S�H�U�W�\���L�Q���Z�K�L�F�K���W�K�H���S�U�R�W�H�V�W�L�Q�J

�S�D�U�W�\���L�V���L�Q�W�H�U�H�V�W�H�G���D�Q�G���W�K�H���J�U�R�X�Q�G�V���R�I���V�X�F�K���S�U�R�W�H�V�W���R�U���R�E�M�H�F�W�L�R�Q��

�7�K�H���F�L�W�\���F�R�X�Q�F�L�O�����D�I�W�H�U���W�K�H���K�H�D�U�L�Q�J�����V�K�D�O�O���D�G�R�S�W���D���U�H�V�R�O�X�W�L�R�Q���F�R�Q�4�U�P�L�Q�J�����G�L�V�F�K�D�U�J�L�Q�J���R�U���P�R�G�L�I�\�L�Q�J���W�K�H

�D�P�R�X�Q�W���R�I���W�K�H���O�L�H�Q��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������5�H�F�R�U�G�L�Q�J���R�I���O�L�H�Q��

�7�K�L�U�W�\���G�D�\�V���I�R�O�O�R�Z�L�Q�J���W�K�H���D�G�R�S�W�L�R�Q���R�I���D���U�H�V�R�O�X�W�L�R�Q���E�\���W�K�H���F�L�W�\���F�R�X�Q�F�L�O���L�P�S�R�V�L�Q�J���D���O�L�H�Q�����W�K�H���F�L�W�\���F�O�H�U�N���V�K�D�O�O

�4�O�H���W�K�H���V�D�P�H���D�V���D���M�X�G�J�P�H�Q�W���O�L�H�Q���L�Q���W�K�H���R�] �F�H���R�I���W�K�H���F�R�X�Q�W�\���U�H�F�R�U�G�H�U���R�I���6�D�Q���' �L�H�J�R���&�R�X�Q�W�\�����7�K�H���O�L�H�Q���P�D�\���F�D�U�U�\

�V�X�F�K���D�G�G�L�W�L�R�Q�D�O���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���F�K�D�U�J�H�V���D�V���V�H�W���I�R�U�W�K���E�\���U�H�V�R�O�X�W�L�R�Q���R�I���W�K�H���F�L�W�\���F�R�X�Q�F�L�O��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�����������������������6�D�W�L�V�I�D�F�W�L�R�Q���R�I���O�L�H�Q��
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�2�Q�F�H���S�D�\�P�H�Q�W���L�Q���I�X�O�O���L�V���U�H�F�H�L�Y�H�G���E�\���W�K�H���F�L�W�\���I�R�U���R�X�W�V�W�D�Q�G�L�Q�J���S�H�Q�D�O�W�L�H�V���D�Q�G���F�R�V�W�V�����W�K�H���G�L�U�H�F�W�R�U���R�I���4�Q�D�Q�F�H

�V�K�D�O�O���H�L�W�K�H�U���U�H�F�R�U�G���D���Q�R�W�L�F�H���R�I���V�D�W�L�V�I�D�F�W�L�R�Q���R�U���S�U�R�Y�L�G�H���W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U���R�U���4�Q�D�Q�F�L�D�O���L�Q�V�W�L�W�X�W�L�R�Q���Z�L�W�K���D���Q�R�W�L�F�H

�R�I���V�D�W�L�V�I�D�F�W�L�R�Q���V�R���W�K�H�\���P�D�\���U�H�F�R�U�G���W�K�L�V���Q�R�W�L�F�H���Z�L�W�K���W�K�H���R�] �F�H���R�I���W�K�H���F�R�X�Q�W�\���U�H�F�R�U�G�H�U�����6�X�F�K���Q�R�W�L�F�H���R�I

�V�D�W�L�V�I�D�F�W�L�R�Q���V�K�D�O�O���F�D�Q�F�H�O���W�K�H���F�L�W�\�
�V���O�L�H�Q��

���2�U�G������ �� �� �� �����S�D�U�W�������� �� �� �� ��

�������������������������&�R�Q�Q�H�F�W�L�R�Q�V�� �$�S�S�U�R�Y�D�O���D�Q�G���L�Q�V�S�H�F�W�L�R�Q���U�H�T�X�L�U�H�G��

�7�K�H���V�L�]�H���D�Q�G���Q�X�P�E�H�U���R�I���V�H�U�Y�L�F�H���O�D�W�H�U�D�O�V���V�H�U�Y�L�Q�J���D�Q�\���S�U�R�S�H�U�W�\���V�K�D�O�O���E�H���G�H�W�H�U�P�L�Q�H�G���E�\���W�K�H���F�L�W�\���H�Q�J�L�Q�H�H�U

�D�Q�G���V�X�F�K���O�D�W�H�U�D�O�V���V�K�D�O�O���E�H���F�R�Q�Q�H�F�W�H�G���R�Q�O�\���X�S�R�Q���W�K�H���R�U�G�H�U���R�I���W�K�H���F�L�W�\���H�Q�J�L�Q�H�H�U���D�I�W�H�U���W�K�H���D�S�S�U�R�S�U�L�D�W�H���I�H�H�V

�F�R�Q�W�D�L�Q�H�G���L�Q���6�H�F�W�L�R�Q�V���� �� ���� �� ���� �� �� ���D�Q�G���� �� ���� �� ���� �� �� ���K�D�Y�H���E�H�H�Q���S�D�L�G�����7�K�H���E�X�L�O�G�L�Q�J���V�H�Z�H�U���V�K�D�O�O���E�H���L�Q�V�S�H�F�W�H�G���D�Q�G

�D�S�S�U�R�Y�H�G���S�U�L�R�U���W�R���F�R�Q�Q�H�F�W�L�R�Q�V���W�R���W�K�H���V�H�U�Y�L�F�H���O�D�W�H�U�D�O��

���2�U�G������ �� �� �� ���i���� ������ �� �� �� �����2�U�G������ �� �� �� ���i���� �� ������ �� �� �� ��

�������������������������&�R�Q�Q�H�F�W�L�R�Q�V�� �3�H�U�P�L�W���U�H�T�X�L�U�H�G�� �–�V�V�X�D�Q�F�H���U�H�V�W�U�L�F�W�L�R�Q�V��

�1�R���F�R�Q�Q�H�F�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F���V�H�Z�H�U�V���V�K�D�O�O���E�H���P�D�G�H�����R�U���D�Q�\���Z�R�U�N���G�R�Q�H���W�K�H�U�H�R�Q�����H�L�W�K�H�U���L�Q���W�K�H���S�X�E�O�L�F

�V�W�U�H�H�W�V���R�U���D�O�O�H�\�V�����R�U���Z�L�W�K�L�Q���S�U�R�S�H�U�W�\���O�L�Q�H�V�����X�Q�W�L�O���D���S�H�U�P�L�W���I�R�U���V�X�F�K���F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���Z�R�U�N���K�D�V���E�H�H�Q���L�V�V�X�H�G

�W�K�H�U�H�I�R�U���E�\���W�K�H���F�L�W�\�����3�H�U�P�L�W�V���I�R�U���V�H�Z�H�U���F�R�Q�Q�H�F�W�L�R�Q���V�K�D�O�O���E�H���L�V�V�X�H�G���R�Q�O�\���W�R���S�H�U�V�R�Q�V���Z�K�R���K�D�Y�H���S�O�X�P�E�L�Q�J

�D�O�U�H�D�G�\���L�Q�V�W�D�O�O�H�G���L�Q���W�K�H�L�U���S�U�H�P�L�V�H�V�����R�U���K�D�Y�H���W�D�N�H�Q���R�X�W���S�H�U�P�L�W�V���W�K�H�U�H�I�R�U���X�Q�G�H�U���W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���F�L�W�\

�R�U�G�L�Q�D�Q�F�H�V�����$�S�S�O�L�F�D�W�L�R�Q�V���I�R�U���S�H�U�P�L�W�V���U�H�T�X�L�U�H�G���E�\���W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���W�K�L�V���F�K�D�S�W�H�U���V�K�D�O�O���E�H���P�D�G�H���W�R���W�K�H���G�L�U�H�F�W�R�U

�R�I���E�X�L�O�G�L�Q�J���D�Q�G���K�R�X�V�L�Q�J��

���2�U�G������ �� �� �� ���i���� �� ������ �� �� �� ��

�������������������������2�E�M�H�F�W�L�R�Q�D�E�O�H���V�H�Z�D�J�H���S�U�R�K�L�E�L�W�H�G��

�–�W���L�V���X�Q�O�D�Z�I�X�O���I�R�U���D�Q�\���S�H�U�V�R�Q�����4�U�P���R�U���F�R�U�S�R�U�D�W�L�R�Q���W�R���F�D�X�V�H���W�R���H�Q�W�H�U���R�U���S�H�U�P�L�W���W�R���H�Q�W�H�U���W�K�H���S�X�E�O�L�F

�V�H�Z�H�U�D�J�H���V�\�V�W�H�P���D�Q�\���V�X�E�V�W�D�Q�F�H�����O�L�T�X�L�G�����J�D�V���R�U���V�R�O�L�G���Z�K�L�F�K���Z�R�X�O�G���F�D�X�V�H���D���S�X�E�O�L�F���Q�X�L�V�D�Q�F�H���R�U���K�D�]�D�U�G���W�R���O�L�I�H��

�R�U���Z�R�X�O�G���E�H���G�H�O�H�W�H�U�L�R�X�V���W�R���W�K�H���S�O�X�P�E�L�Q�J���V�\�V�W�H�P�����S�X�E�O�L�F���V�H�Z�H�U�D�J�H���V�\�V�W�H�P���R�U���W�R���W�K�H���Z�D�W�H�U�V���U�H�F�H�L�Y�L�Q�J���W�K�H

�G�L�V�F�K�D�U�J�H���R�I���W�K�H���S�X�E�O�L�F���V�H�Z�H�U�D�J�H���V�\�V�W�H�P��

���2�U�G������ �� �� �� ���i���� ������ �� �� �� ��

�������������������������7�H�V�W�V�� �–�Q�V�S�H�F�W�L�R�Q��

�7�K�H���G�L�U�H�F�W�R�U���R�I���S�X�E�O�L�F���Z�R�U�N�V���D�Q�G���W�K�H���G�L�U�H�F�W�R�U���R�I���E�X�L�O�G�L�Q�J���D�Q�G���V�D�I�H�W�\���R�U���R�W�K�H�U���G�X�O�\���D�X�W�K�R�U�L�]�H�G���H�P�S�O�R�\�H�H�V

�D�Q�G���D�J�H�Q�W�V���R�I���W�K�H���F�L�W�\���V�K�D�O�O���E�H���S�H�U�P�L�W�W�H�G���W�R���H�Q�W�H�U���R�Q�W�R���D�O�O���S�U�R�S�H�U�W�L�H�V���D�W���D�Q�\���U�H�D�V�R�Q�D�E�O�H���K�R�X�U���I�R�U���W�K�H

�S�X�U�S�R�V�H���R�I��
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�' �H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���W�K�H���V�L�]�H�����G�H�S�W�K�����O�R�F�D�W�L�R�Q���D�Q�G���F�R�Q�G�L�W�L�R�Q���R�I���D�Q�\���V�H�Z�H�U���R�U���G�U�D�L�Q���F�R�Q�Q�H�F�W�L�R�Q��

�' �H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���W�K�H���O�R�F�D�W�L�R�Q�����X�V�H���D�Q�G���G�L�V�F�K�D�U�J�H���F�R�Q�Q�H�F�W�L�R�Q�V���R�I���L�Q�W�H�U�F�H�S�W�R�U�V���D�Q�G���S�O�X�P�E�L�Q�J

�4�[�W�X�U�H�V�����D�Q�G

�–�Q�V�S�H�F�W�L�R�Q�����R�E�V�H�U�Y�D�W�L�R�Q�����P�H�D�V�X�U�H�P�H�Q�W�����V�D�P�S�O�L�Q�J���D�Q�G���W�H�V�W�L�Q�J���R�I���W�K�H���T�X�D�O�L�W�\���D�Q�G���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I

�V�H�Z�D�J�H���R�U���R�W�K�H�U���O�L�T�X�L�G�V���R�U���Z�D�V�W�H�V���E�H�L�Q�J���G�L�V�F�K�D�U�J�H�G���L�Q�W�R���W�K�H���S�X�E�O�L�F���V�H�Z�H�U�D�J�H���V�\�V�W�H�P��

�: �K�H�U�H���Z�D�U�U�D�Q�W�H�G�����L�Q�V�W�D�O�O�D�W�L�R�Q���R�I���D�Q���D�S�S�U�R�S�U�L�D�W�H���P�D�Q�K�R�O�H���R�U���P�D�Q�K�R�O�H�V���I�R�U���S�X�U�S�R�V�H�V���R�I���V�D�P�S�O�L�Q�J���W�K�H

�4�Q�D�O���L�Q�G�X�V�W�U�L�D�O���Z�D�V�W�H���G�L�V�F�K�D�U�J�H���P�D�\���E�H���U�H�T�X�L�U�H�G���E�\���W�K�H���G�L�U�H�F�W�R�U���R�I���E�X�L�O�G�L�Q�J���D�Q�G���V�D�I�H�W�\��

�: �K�H�Q�H�Y�H�U���D�Q���D�Q�D�O�\�V�L�V���R�I���W�K�H���V�H�Z�D�J�H���D�Q�G���Z�D�V�W�H�V���I�U�R�P���D�Q�\���S�O�D�Q�W�����E�X�L�O�G�L�Q�J���R�U���S�U�H�P�L�V�H�V���R�I���D�Q���L�Q�G�X�V�W�U�L�D�O���R�U

�F�R�P�P�H�U�F�L�D�O���F�K�D�U�D�F�W�H�U���F�R�Q�4�U�P�V���W�K�H���S�U�H�V�H�Q�F�H���R�I���D�Q�\���V�X�E�V�W�D�Q�F�H�����O�L�T�X�L�G�����J�D�V���R�U���V�R�O�L�G�V���L�Q���V�X�] �F�L�H�Q�W���T�X�D�Q�W�L�W�\

�R�U���F�R�Q�G�L�W�L�R�Q���Z�K�L�F�K���Z�R�X�O�G���F�D�X�V�H���D���S�X�E�O�L�F���Q�X�L�V�D�Q�F�H���R�U���K�D�]�D�U�G���W�R���O�L�I�H���R�U���Z�R�X�O�G���E�H���G�H�O�H�W�H�U�L�R�X�V���W�R���W�K�H

�S�O�X�P�E�L�Q�J���V�\�V�W�H�P�����S�X�E�O�L�F���V�H�Z�H�U�D�J�H���V�\�V�W�H�P���R�U���W�R���W�K�H���Z�D�W�H�U�V���U�H�F�H�L�Y�L�Q�J���W�K�H���G�L�V�F�K�D�U�J�H���R�I���W�K�H���S�X�E�O�L�F

�V�H�Z�H�U�D�J�H���V�\�V�W�H�P�����W�K�H���R�Z�Q�H�U���R�I���W�K�H���S�O�D�Q�W�����E�X�L�O�G�L�Q�J���R�U���S�U�H�P�L�V�H�V���V�K�D�O�O���S�D�\���W�R���W�K�H���F�L�W�\���W�U�H�D�V�X�U�H�U���W�K�H���F�R�V�W���R�I

�H�D�F�K���V�X�F�K���V�H�Z�D�J�H���D�Q�G���Z�D�V�W�H���D�Q�D�O�\�V�L�V��

���2�U�G������ �� �� �� ���i���� �� ������ �� �� �� �����2�U�G������ �� �� �� ���i���� ������ �� �� �� ��
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1 Introduction & Purpose  

The purpose of these Standard Operating Procedures is to ensure that sanitary sewer 

maintenance is performed in accordance with statewide regulations and in a manner that 

will maintain a high level of efficiency and quality. The following information and 

procedures will allow City staff to complete preventative and scheduled maintenance on 

the Sanitary Sewer System (SSS) to keep the system functioning and prevent the 

occurrence of spills.  

1.1 Spills 

According to the Statewide General Waste Discharge Requirements (WSR) for Wastewater 

Collection Agencies, a Spill  is any a discharge of sewage from any portion of a sanitary 

sewer system due to a sanitary sewer system overflow, operational failure, and/or 

infrastructure failure.   

Spills include: 

�x Overflows or releases that reach waters of the US 

�x Overflows or releases that do NOT reach waters of the US, and 

�x Wastewater backups into buildings on private property that are caused by 

blockages or flow conditions within the publicly owned portion of a SSS   

Spills contain high level of pollutants that can contribute to surface and ground water 

pollution, threaten public health, adversely affect aquatic life and impair recreational use 

and environment of surface waters. 

1.2 Major Sources of S pill s 

The Statewide General WDR for Wastewater Collection Agencies asserts that many spills 

are preventable through proactive attention on sanitary sewer system management using 

the best practices and technologies available to address major causes of spills, including 

but not limited to:  

�x Blockages from sources including but not limited to:  

�
  Fats, oils and grease;  

�
  Tree roots;  
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�
  Rags, wipes and other paper, cloth and plastic products; and  

�
  Sediment and debris.  

�x Sewer system damage and exceedance of sewer system hydraulic capacity from 

identified system-specific environmental, and climate-change impacts, including 

but not limited to: Sea level rise impacts including flooding, coastal erosion, 

seawater intrusion, tidal inundation and submerged lands;  

�x Increased surface water flows due to higher intensity rain events;  

�
  Flooding;  

�
  Wildfires and wildfire induced impacts;  

�
  Earthquake induced damage;  

�
  Landslides; and  

�
  Subsidence.  

�x Infrastructure deficiencies and failures, including but not limited to:  

�
  Pump station mechanical failures;  

�
  System age;  

�
  Construction material failures;  

�
  Manhole cover failures;  

�
  Structural failures; and  

�
  Lack of proper operation and maintenance.  

�x Insufficient system capacity (temporary or sustained), due to factors including but 

not limited to:  

�x Excessive and/or increased storm or groundwater inflow/infiltration;  

�x Insufficient capacity due to population increase and/or new connections from  

�x industrial, commercial and other system users; and  

�x Stormwater capture projects utilizing a sanitary sewer system to convey  

�x stormwater to treatment facilities for reuse.  

�x Community impacts, including but not limited to:  

�
  Power outages;  

�
  Vandalism; and  

�
  Contractor-caused or other third party -caused damages. 
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2 Sanitary Sewer System Map  

The City maintains approximately 97 miles of sanitary sewer main, consisting mainly of 6 & 8-inch lines, and 2 pump stations. 

The City has divided its sewerage system into 11 sections for routine maintenance and cleaning. One section should be 

cleaned per month, ensuring that ALL gravity mains in the City are cleaned once per year. The 11 sections can be seen on 

the divided map below.    
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3 Maintenance  

3.1 Equipment Inventory  

The City maintains an inventory of major equipment used for sewer cleaning and 

maintenance. The following offers brief descriptions of the equipment used by the 

Wastewater Division.  

FLUSHER/VACTOR TRUCK:  2 in Wastewater Division   

The flusher truck uses high pressure water nozzles to 

flush out dirt/debris/grease and grit from sewer 

pipelines.  

RODDER TRUCK: 1 in Wastewater Division 

The rodder truck has a mechanical rodder that is used 

to push and rotate steel rods that can cut, scrape, and 

dislodge any dirt/debris/grease and grit from sewer 

pipelines.  

*A Step-by-Step guide to using the Rodder Truck can be found in Appendix A. 

CCTV VAN w/ GENERATOR: 1 in Wastewater Division 

The TV truck includes closed circuit televising that can aid in underground inspections of 

manholes and pipes within the sanitary sewer system.   

*A Step-by-Step guide to using the CCTV Van can be found in Appendix A. 

UTILITY TRUCK: 1 in Wastewater Division 

FLEXIBLE RODDER MACHINE: 1 in Wastewater Division 

AIRFLOW MACHINE: 1 in Wastewater Division 

���µ���7�5�$�6�+���3�8�0�3: 1 in Wastewater Division 

The trash pump can be used for dewatering activities.  
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���µ���7�5�$�6�+���3�8�0�3: 2 in Wastewater Division 

The trash pump can be used for dewatering activities.  

*A Step-by-Step guide to using the Trash Pumps can be found in Appendix A. 

���·���6�+�2�5�,�1�*: 10 in Wastewater Division 

�����·���6�+�2�5�,�1�*: 4 in Wastewater Division 

PORTABLE GENERATOR: 1 in Wastewater Division (this is in addition to the truck -mounted 

generator) 

PERSONAL PROTECTIVE EQUIPMENT 

TRAFFIC CONTROL EQUIPMENT 

3.2 Supply Inventory  

The City maintains an inventory of supplies used for sewer cleaning and maintenance. The 

following offers brief descriptions of the equipment used by the Wastewater Division.  

Chemicals  

�x Eliminate - odor control  

�x Malodor cherry counteractant  

�x Hi-pressure wash soap  

�x No. 601 odor control granules  

�x Lift-zyme wastewater treatment  

�x HD EP soluble oil S-45  

�x Karat Expungant cleaner and 

degreaser  

�x Aerosol dry spray lubricant and 

release agent  

�x Phenomenal - hospital disinfectant 

deodorant  

�x Diside 32- germicidal cleaner and 

misc cleaner compound  

�x Lemon malodor counteractant  

�x Marking paint - ground traffic  

�x Shield (aerosol) rubberized 

protectant  

�x Moisture barrier and electrical 

lubricant  

�x Kontrol - liquid deodorizer  

�x Universal degreaser and tar remover  

�x Clean scent (lcs-034&qcs-035)  

�x Bug off (abo-170)  

�x Super bugs  

�x Blast away - soap and degreaser  

�x Liquid live bacteria  

�x Tracer dye  
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Supplies 

�x Hard hats  

�x Safety glasses  

�x Latex gloves  

�x Leather work gloves  

�x Ear plugs 

 

3.3 Routine Maintenance Schedule  

The City follows a weekly/monthly schedule for routine preventative maintenance*. This 

schedule provides guidance for employees for daily responsibilities and duties. Provided 

there are no complaints, emergencies, or contrary direction from management, 

employees should follow the following outline for monthly cleaning/inspection of the 11 

areas of National City. Refer to equipment user guides for instructions on equipment.  

Performed EVERY Working Day 

 
Performed 12 Days a Month (3 X per week) 

 
Performed 8 Days a Month (2 X per week) 

 
Performed 4 Days a Month (1 X per week) 

 
 

The following responsibilities should be completed on an as-needed basis:  

�
  Repair Mains 

�™ Check Pumps 

�™ Mark -out Utilities  

�™ Inspect Equipment  

 

�™ Flush Mains   

 

 
�™ Clean Manholes  

�™ Clean Storm Catch  Basins 

 

 
�™ Rod Mains  

�™ TV Mains  

�™ Inspect Manholes  

�™ Inspect open Channels 

�™ Perform Pump 

Maintenance  
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�
  TV/Repair/Install/Clean Laterals 

�
  Sidewalk Repair 

�
  Raise Manholes 

�
  Clean Open Channels 

�
  Courtesy Response 

�
  Assist Other Departments 

�
  Assist Storm Water Inspector 

3.4 Additional Monthly & Quarterly Flushing & Rodding  

In addition to the routine maintenance schedule described in Section 3.2, the City has 

identified certain sections of sanitary sewer for more frequent maintenance.  This includes 

areas that have been identified as high priority FOG problem areas, which require monthly 

maintenance.  Sewer crews should have the High Frequency  (Monthly ) Maintenance  

List, Quarterly Flushing List , and Quarterly Rodding List , found in Appendix E, on hand, 

and update them when maintenance is completed. These lists are reviewed and updated 

periodically with any additional FOG hotspots found during routine and preventative 

maintenance, as well as complaint issues. The Sewer Cleaning Frequency map below can 

be used as a visual reference for monthly cleaning activities.  
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3.5 Procedures for Cleaning/Flushing Mains and Manholes  

Routine flushing maintenance is used to clean the main sewer lines of any grease, roots, 

and other debris that may build -up and contribute to spills. A step-by-step guide to 

performing flushing maintenance, including equipment needs, crew member 

responsibilities, and required PPE can be found in Appendix C. 

3.6 Sanitary Sewer Manhole Inspection Forms and Sewer 

Cleaning Logs  

After any cleaning or inspection, staff is required to fill out the Sanitary Sewer Manhole 

Inspection Form , and the Sewer Cleaning Log  for submission to the Wastewater 

Division. These forms can be found in Appendix D. 

The Sanitary Sewer Manhole Inspection Form  reflects the results from a visual 

assessment of all manhole structures and performance including: 

Initial Inspection  Structural Inspection  Hydraulic Inspection  
A. Location 
B. Manhole Cover  
C. Rings & Frame 
D. Manhole Material  
E. Size of Cover 

 

A. Steps 
B. Cone 
C. Riser 
D. Shelf 
E. Channel 

 

A. Inflow Indications 
B. Surcharge 

Indications 
C. Clarity of Flow 
D. Flow 
E. Flow Depth in Pipe 
F. Pipe Size 

Observation summaries, comments, and recommendations are located on the bottom of 

the form. Depending on observation results, manholes or pipes may be recommended 

for closed circuit televising (CCTV).   

The Sewer Cleaning Log  should be submitted any time sewer pipes are cleaned. The log 

reflects the results of cleaning including: 

�
  Segment # / Location Description  

�
  Estimated length of pipe cleaned (ft.) 

�
  Debris that was found in the pipe �² Grease, Rocks, Sand, Roots, Etc. 

�
  Estimation of the amount  of debris �² Some, Normal, A lot, Stoppage. 



10 
 

�ƒ A stoppage would be build up of debris which stops the flow of 

wastewater and allows water to back up behind the stoppage. 

�
  Quantity of Debris Removed (lbs.) 

�
  Additional notes  

3.7 Closed Circuit Televising (CCTV)  

After manhole and sewer pipe inspections, CCTV is performed based on crew 

observations. Known problem areas, FOG hotspots, and complaint issues are prioritized 

for video inspection. CCTV printouts with photos should be generated following each 

video inspection and turned in to your supervisor.  

Cleaning and maintenance schedules will be reviewed and adjusted based on sewer 

televising. Refer to equipment user guide for instruction on operating the TV truck.  

During CCTV inspections look for the following sewer line conditions: 

�
  Root intrusions 

�
  Grease build-up 

�
  Leaking or disconnected joints 

�
  Sediment accumulation 

�
  Cracks and holes in pipe structure 

4 Reporting & Documentation  

4.1 Logging & Reporting Maintenance Activities  

The following procedures should be used every day to record daily activities: 

�x Daily logs are required to be filled out by sewer staff each day in CityWorks. Log 

any activities that were completed during the day including:  

�
  Date and location of activity. 

�
  Lines cleaned/maintained/inspected. 

�
  Equipment used. 

�
  Sewer crew initials 

�
  Issues identified or follow up action necessary.  

�x Update monthly schedule to determine inspections and cleaning that still needs to 

be completed.  
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�x Complete Sanitary Sewer Manhole Inspection Forms and Sewer Cleaning Log 

Forms in CityWorks.  

�x Track any sewer related complaints using work requests in CityWorks. 

A checklist of sewer cleaning and maintenance procedures for sewer crew and supervisors 

can be found in Appendix D. 

  

 

 

 

 



 
 

 

 

 

 

 

Appendix A  

Step-by-Step User Guides 

  

  



 
 

Rodder Truck Instructions  

 

1. Complete the pre-trip on the Rodder Truck 

2. Make sure you have your personal protective equipment (PPE) 

3. Make sure you have traffic control 

4. Set your truck up at the manhole that connects to the line you need to rod.  

5. Set up your traffic control  

6. In the cab of the truck  

a. Put truck in park 

b. Set parking brake 

c. Turn off overdrive ( on column selector ) 

d. Turn power take off (PTO) ON 

7. Operator Stand 

a. Power 

b. (PTO) control 

c. Revolutions per minute (RPM) control 

d. Ford 

e. Down button or up button; depending on what you need  

f. Adjust reel speed 

g. Adjust rod pressure 

8. Run the rod out of the guide hose, take hands off of the handles, put the                                                                       

tool that you need on the end  

9. Put down into the line then rod the line  

10. Pull the rod out in reverse of how you put it in, take tool off, put away  

11. Pick up everything turn OFF Operators stand, turn OFF (PTO)  

12. Then you can go to the next spot you need to rod  

  

  



 
 

CCTV Van Instructions  

 

1. Do your pre trip on Van  

2. Make sure you have traffic control 

3. Make sure you have your personal protective equipment (PPE) 

4. �6�H�W���\�R�X�U���Y�D�Q���X�S���D�W���P�D�Q�K�R�O�H���W�K�D�W���\�R�X�·�U�H���J�R�L�Q�J���W�R���F�O�R�V�H�G���F�L�U�F�X�L�W��television (CCTV) 

5. Set up your traffic control  

6. Start the generator  

7. Start the computer 

8. �(�Q�W�H�U���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���L�Q�W�R���W�K�H���F�R�P�S�X�W�H�U���I�R�U���W�K�H���O�L�Q�H���\�R�X�·�U�H���J�R�L�Q�J���W�R���&�&�7�9 

9. Carefully lower the camera into the line  

10. (CCTV) the line and document all of the information  

11. Pull (CCTV) out of manhole and rinse the camera 

12. Turn off the camera and put it away  

13. Turn off the computer, then the generator  

14. Then you can go (CCTV) the next line  

  

  



 
 

Trash Pump Instructions  

1. Check fuel and oil 

2. Make sure you have your PPE 

3. Make sure there is water inside the pump 

4. Check hoses for cracks 

5. Put pick up hose into  the water that needs to be moved  

6. Put exhaust hose where you need water to go and tie down the end to something 

so the hose won't move 

7. For safety, make sure that nobody is near the exhaust hose  

8. Start the pump and let the water fill the hose. Make sure there are no kinks in the 

hose. 

9. If the hose is working,  turn the RPM's up 

10. When finished pumping the water, turn off the pump  

11. Take the hoses off the pump and roll them up so any water that is still in the hose 

is released. 

12. Put some soluble oil in the pump so it doesn't rust  

13. Put pump and hoses away so that they will be ready for the next use 

  

 

 

 

 

  



 
 

 

 

 

 

Appendix B  

Maintenance Schedule  



 
 

Performed EVERY Working Day 

 
Performed 12 Days a Month (3 X per week) 

 
Performed 8 Days a Month (2 X per week) 

 
Performed 4 Days a Month (1 X per week) 

 

 

  

  

  

  

 

 

 

 

 

 

�™ Check Pumps 

�™ Mark -out Utilities  

�™ Inspect Equipment  

 

�™ Flush Mains   

 

 
�™ Clean Manholes  

�™ Clean Storm Catch  Basins 

 

 
�™ Rod Mains  

�™ TV Mains  

�™ Inspect Manholes  

�™ Inspect open Channels  

�™ Perform Pump 

Maintenance  

 

 



 
 

 

 

 

Appendix C  

Procedures for Cleaning/Flushing Mains & 

Manholes 

  

  



 
 

Pipe Flushing Instructions  

Personal Protective Equipment (PPE) Required  

�x Approved Safety Vest  

�x Safety Boots  

�x Gloves  

�x Eye protection  

Equipment Check  

�x Prior to leaving shop check tools, supplies and equipment.  

�x Do a walk around of the jet flusher & check the tires lights & condition of the 

vehicle.    

�x Check that PPE is either on your person or in the truck.  

�x �9�H�U�L�I�\���R�Q���I�R�U�H�P�D�Q�·�V���P�D�S���D�U�H�D���W�R���F�O�H�D�Q�H�G�� 

�x Note any special instructions use of low pressure, roots present, blowback pr.  

�x Check water level of truck.  

 Drive to work assignment location  

�x Prior to driving, check mirrors and buckle up.  

�x Fill up water tank if required and make notation onto time card.  

 Jet Cleaning  

�x Put on PPE.  

Crew member #1: Pulls truck close to downstream manhole.  

Crew member #2: Gets out and directs driver in backing up truck to approximately 6 feet 

from manhole.     

Crew member #1:    Note any special instructions for this particular line: use of low 

pressure, roots present, blowback notifications, turn on vehicle safety lights and 

directional arrows.   

Crew member #2:    Set out safety cones or other direction devices if the situation 

warrants.   



 
 

Crew member #1: Gets out, opens manhole using proper ergonomics, visually inspects 

manhole for defects and readies the truck for cleaning. Collection SOPs  Crew member 

#2:    Walks to upstream manhole with pick and cones, opens manhole using proper 

ergonomics, visually inspects manhole for defects and secure with cones.    Do not leave 

open manhole unattended.   

Crew member #1: Put manhole guide onto manhole to eliminate unnecessary wear of jet 

hose.   Lower nozzle into line being cleaned, so that it is against the flow.    Turn on 

pressure valve and pull on pump valve.    Check to see if crew member #2 is at the 

upstream manhole.    Use radio or hand signal to indicate you are about to start.    

Crew member #2:      Look for crew member #1 signal or radio call, and return signal or 

call.  

Crew member #1:    Upon receiving the go ahead form crew member #2, turn on water 

handle, pull out pump and hit switch to throttle up the pressure to approximately 1100psi.      

The jet nozzle should take off and start proceeding up the line.    Look to Crew member 

#2 for a signal that the jet nozzle has reached the upper manhole.   

Crew member #2:    Wait for the nozzle to reach the manhole and signal back to crew 

member #1.   

Crew member #1:    Insert the grit catcher into the line and flip the switch to reverse to 

bring back the hose, traveling at no faster than 2 ft/sec.    

Crew member #2:    Close the manhole lid, pick up tools and walk back to truck.   

Crew member #1:    Once the hose is back, turn off the pressure valve and pump.       

Crew member #2:    Remove grit catcher and dump into bucket.     

Crew member #1:    Pull hose out of the line.     

Crew member #2:    Remove manhole guide and put into truck     

Crew member #1:    Put lid back onto manhole   

Crew member #2:    Pick up cones.  

�x Write down information onto crewcards , include observation notes.  

�x Get back into truck, turn off safety lights and directional arrows.  

�x Proceed to next line segment.  



 
 

�x Fill out repair form for any manholes needing repairs.  

�x Turn in crewcards and repair forms daily. 

  

 

 

 

 

  



 
 

 

 

 

 

Appendix D  

Sanitary Sewer Manhole Inspection & Sewer 

Cleaning Forms 

  

  

  

 

 

 

 

  



 
 

 

 



 
 

 

  



 
 

 

 

Appendix E  

High Frequency (Monthly) Maintenance List, 

Quarterly Flushing List, and Quarterly Rodding 

List 

  



 
 

High Frequency (Monthly) Maintenance  List 

LOCATION NAME MH  FLOW MANHOLE FOOTAGE FOG (Y/N) 

800 BUCKY LN 503 �,  508 100 Y 

800 BUCKY LN 504   503 300 Y 

600 DIVISION 588 �,  589 250 Y 

700 DIVISION 587 �,  588 250 Y 

700 DIVISION 587   586 150 Y 

MELROSE TO 2ND *** 571 �,  570 150 Y 

902 MELROSE *** 570 �,  569 200 Y 

800 MELROSE 571   585 250   

1000 E. 2ND *** 562   568 150   

1000 E. 2ND *** 562 �,  565 300   

1000 E. 2ND *** 568   569 200   

E. 7TH TO HOSPITAL 344 �,  1101 300   

2400 E. 7TH 1101 �,  1100 150   

2500 E.7TH 1100 �,  1099 250   

700 EUCLID 344 �,  1086 300   

600 EUCLID 1086 �,  1084 300   

800 PALM ALLEY 1351 �,  1027 150 Y 

800 PALM ALLEY 1027 �,  1029 300 Y 

800 PALM 1351   252 300 Y 

2400 E. 9TH 1403 �,  1404 150   

2400 E. 9TH 1404 �,  1405 50   

2500 E. 9TH 1405 �,  1406 350   

2600 E. 9TH 1406 �,  1407 50   

900 EDGERTON /E. PLAZA 1325 �,  1325A 50 Y 

900 EDGERTON /E. PLAZA 1325A �,  553 300 Y 

2700 ARCADIA EASEMENT 1410 �,  1411 200   

2700 ARCADIA EASEMENT 1411   1427 50   

1000 ARCADIA 1411 �,  1412 100   

1000 ARCADIA 1411 �,  1423A 100   

400 E. 14TH (KIMBALL TWRS) 1285 �,  1285A 100 Y 

400 E. 14TH (KIMBALL TWRS) 1284 �,  1285 50 Y 

400 E. 14TH (KIMBALL TWRS) 1285A �,  1286 200 Y 

400 KIMBALL WAY 1302 �,  1303 150   

1100 ALLEY D /E 1303 �,  1305 200 Y 

1000 ALLEY D /E 1305 �,  1306 200 Y 

1100 E AVE 1302 �,  1936 200   

400 KIMBALL WAY 1302 �,  1302A 100   

1200 A AVE 338 �,  337 100   

1200 A AVE 338 �,  236 200   



 
 

LOCATION NAME MH  FLOW MANHOLE FOOTAGE FOG (Y/N) 

100 E. 13TH 236 �,  645 250   

1300 A AVE 236   237 300   

1200 J AVE (LOW PSI) 1330 �,  1232 250   

1300 J AVE 1330 �,  1292 300 Y 

1400 J AVE 1292 �,  1276 350 Y 

900 E. 13TH 1330   1329 150 Y 

1600 ALLEY N.C.B. 198 �,  5188 300 Y 

1700 ALLEY N.C.B. 197 �,  198 200 Y 

100 E. 18TH 197 �,  1217 150 Y 

SEAFOOD CITY 406A �,  407 350 Y 

SEAFOOD CITY 407   407A 100 Y 

SEAFOOD CITY 406 �,  189 400 Y 

1300 E. 13TH 406 �,  406A 100 Y 

1600 HIGHLAND 1261 �,  1242 300 Y 

1700 HIGHLAND 1242 �,  1224 350 Y 

1700 N AVE 398 �,  1233 350   

1800 N AVE 1233 �,  1214 300   

1400 E. 17TH 398 �,  1247 300   

1200 E. PLAZA /SHERYL LN 1020 �,  331 100 Y 

1300 SHERYL LN 331 �,  228B 250 Y 

1300 SHERYL LN 228B �,  228A 100   

SHERYL LN 228A �,  228 50   

SHERYL LN 228 �,  227 100   

1400 GROVE 1355    �,  1354 350 Y 

1300 GROVE 1356    �,  1355 200 Y 

2200 E. 14TH 1356    �,  1994 150   

2300 bk E. 18TH 217    �,  601 250   

2300 bk E. 18TH (WITH FLOW) 217   216 150   

2300 bk E. 18TH 3 217    �,  217A 50   

NEWELL CHURCH 383    �,  689 250   

NEWELL CHURCH 383    �,  200 50   

NEWELL CHURCH 383    �,  383A 150   

100 E. 22ND 1166    �,  1165 350   

0.99 E. 22ND (WITH FLOW) 954    �,  1166 300   

100 E. 22ND 1166    �,  1164 350   

2100 A AVE 1166    �,  1167 350   

2400 HOOVER 1808    �,  1818 250 Y 

2500 HOOVER 1818    �,  1819 200 Y 

300 MILE OF CARS WAY 1808    �,  1832 250 Y 

400 MILE OF CARS WAY 1832    �,  1831 350 Y 



 
 

LOCATION NAME MH  FLOW MANHOLE FOOTAGE FOG (Y/N) 

2200 LANOITAN*** 610    �,  611 200   

2100 LANOITAN 610    �,  609 350   

LANOITAN SCHOOL*** 610    �,  413 450 Y 

SAN MIGUEL CT 1980    �,  1981 200 Y 

SAN MIGUEL (WITH FLOW) 1980   1979 350 Y 

3150 N.C.B 549    �,  1961 250 Y 

3000 N.C.B (WITH FLOW) 549   550 50 Y 

3100 D AVE 1126    �,  1125 150   

300 E. 32ND 1126    �,  1124 350   

3200 D AVE 1126    �,  1127 350 Y 

3250 D AVE 1128A    �,  1127 200 Y 

3250 D AVE 1128A    �,  1128 50 Y 

3300 D AVE 1795A    �,  1128A 150   

1400 Alley Euclid 1365 �,  1366 250 Y 

1422 Alley Euclid 1366 �,  350 150 Y 

2300 E. 14th 1365 �.  1364 200   

500 W. 23rd (Adult School) 928   928A 200 Y 

600 W. 23rd (Adult School) 927A   928 50 Y 

600 W. 23rd (Adult School) 927   927A 100 Y 
Sweetwater Rd 1970 �,  1971 85 Y 

Sweetwater Rd 1971 �,  1972 45 Y 
Sweetwater Rd 1972 �,  1973 341 Y 
3600 Plaza Bonita Center Way 1973 �,  1974 53 Y 
3600 Plaza Bonita Center Way 1974 �,  1975 333 Y 
3600 Plaza Bonita Center Way 1975 �,  1976 111.45 Y 
3600 Plaza Bonita Center Way 1976 �,  1977 260.88 Y 

3600 Plaza Bonita Center Way 1977 �,  1978 261 Y 
3600 Plaza Bonita Center Way 1978 �,  1979 239 Y 
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Quarterly Flushing List  

Segment  Block  Street  
Date 

Flushed 
746-745 2600 16th St   
1195-1197 1100 20th St   
902-336 1100 A Ave ES   
987-988 2500 F Ave   
1213-1231 1800 L Ave   
1213-1197 1900 L Ave   
748-747 1400 Lanoitan Ave   
747-746 1500 Lanoitan Ave   
708-704 3000 Stockman St   
704-703 3000 Stockman St   
710-708 3100 Stockman St   

 

Quarterly Rodding List  

Segment  Block  Street  
Date 

Rodded  
1021-1021a 1800 11th St   
1479-1478 2100 1st St   
1510-1509 2400 2nd St   
706-705 3100 Biggs Ct   
707-706 3200 Biggs Ct   
1458-1457 1300 Harbison Ave   
680-681 2900 M Ave   
978-981 2500 N Ave   
683-682 2900 N Ave   
1609-1608 2800 Peachblossom Ln   

 

 

 



 
 

 

 

 

 

Appendix F  

Sewer System Cleaning Daily Procedure 

Checklist 

  



 
 

Sewer System Cleaning Procedure Checklist 

Sewer Crew Duties Checklist  

___ Identify area to be cleaned before going to the field  

___ Generate appropriate maps for cleaning schedule and any associated work orders that 

may be located within the cleaning area. 

___ Perform work orders and preventative maintenance according to standard operating 

procedures.  

___ Record maintenance on Monthly Schedule and fill out Manhole Inspection Form or 

Sewer Cleaning Log if applicable.  

___ Fill out Water Consumption for Sewer Flushing Form if applicable. 

___ Create any work orders for complaints or issues found during inspections/cleaning. 

___ Update daily logs with all work that was completed. 

___ At the end of the day, turn in all forms to supervisor. 

Supervisor Duties Checklist  

___ Review work orders and forms for completeness, abnormalities, or issues found during 

inspections/cleaning. 

___ If no further action is required, update map with manholes and sewer mains that have 

been flushed or inspected.  

___ If repairs or CCTV need to be scheduled, create work order and schedule repairs for 

sewer crew.  
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� � � ��	 � � �� � � �� � � � � � 
 �� � � �� � �� � �� � � !  �" � � �� � � � � ��

� 	 � �� �� � �� � 
 � � 
 � � �
�
�
�
� � � � �� � �	 �
 � � 
 �� � 
 � �� � �
 � � �
 �
 � � � � � �� � � � � �� � ����������������������������������������������������	 �	 �

	 �	 � � � � � � �� � �� � � � �� � � �����������������������������������������������������������������������������������������������������������	 �	 �
	 �� � � � � � �� �  � !� "� #�"� �� $"� ������������������������������������������������������������������������������������������������	 �	 �

	 �� �	 � � � � #� #��"�  � %���������������������������������������������������������������������������������������������������������	 �	 �
	 �� �� � � � � � � �� &�� � �"' � �( $) �� $��*$�� � �� � �� 
 � �$*#�
 �� � !�* � ��������������������������������������������	 �	 �

�
� � � � �� � �� ��* "� � #+� "�� * ���������������������������������������������������������������������������������������������������������������� �	 �

� �	 � 
 +� � � � � �� � �"' �� �� � � + � * "����������������������������������������������������������������������������������������������� �	 �
� �� � � � , $* �-$"�� * �� � �"' �� �� � !+ � ������������������������������������������������������������������������������������������� �	 �

�
� � � � �� � �. �
 � � 
 �� � � � �
 � � �� � � � � /� � � � � � � �� � � � �������������������������������������������������. �	 �

. �	 � �* "� � #+� "�� * �$*#�� +  $�) ���������������������������������������������������������������������������������������������. �	 �

. �� � 
 + � �� "$"�� * �� �"� �����������������������������������������������������������������������������������������������������������. �	 �

. �. � � �  � � * � * "� 0�� � � �$"�� * � �$*#�� � * "�� !� ���������������������������������������������������������������������������. �	 �
. �. �	 � � � "�� � !!�����������������������������������������������������������������������������������������������������������������. �	 �
. �. �� � �� � !$"�� * �� $!� � � ������������������������������������������������������������������������������������������������������. �� �
. �. �. � 1!� &�� � * "� � !�� $!� � � �����������������������������������������������������������������������������������������������. �� �
. �. �2� � � � � !�$*#�
 � � � � +�� �� � * "� � !�� 3+��  � * "������������������������������������������������������������������. �. �
. �. �4� 
 + � �* , �� ) � "�  �����������������������������������������������������������������������������������������������������. �4�
. �. �5� 
 + � �� � * "� � !�
 $* � !/� $� �$6!� �1�� 3+� * � ) �� � �� � � ���������������������������������������������������. �5�

. �2� � $�� ") �
 � � � � #+�� � �$*#�
 � � � $+"�� * � �������������������������������������������������������������������������������������. �7�
�

� � � � �� � �2�
 � 8 �� �
 � 9 �
 � � �� � 
 
 � � � �� 9 � � � � � ��������������������������������������������������������������2�	 �
2�	 � �* "� � #+� "�� * ��������������������������������������������������������������������������������������������������������������������2�	 �
2�� � � �  � � * � * "� 0�� � � �$"�� * �$*#�� � * "�� !� ����������������������������������������������������������������������������2�	 �

2�� �	 � 1!� &�� � "� � �* , �� ) � "�  �: �* � "�+� � #��������������������������������������������������������������������������2�	 �
2�� �� � � � *"�!$"�� * �� ) � "�  �������������������������������������������������������������������������������������������������2�	 �
2�� �. � ; � �� "� 0�� � * � �$�!� �$*#�� �$* � � ���* � "�+� � #����������������������������������������������������������������2�	 �
2�� �2� � + � �
 + � � �: �* � "�+� � #�����������������������������������������������������������������������������������������2�	 �
2�� �4� � !� � "��� �
 � &� � �� +� � !) �$*#�� �� "� �6+"�� * �� ) � "�  ����������������������������������������������������2�	 �
2�� �5� � "$*#6) �
 � &� � �� ) � "�  �������������������������������������������������������������������������������������������2�	 �
2�� �7� � �"� �� � � +� �") �� ) � "�  � ���������������������������������������������������������������������������������������������2�� �

2�. � � $� � ") �
 � � � � #+�� � �$*#�
 � � � $+"�� * � ���������������������������������������������������������������������������������2�� �
�
� � � � �� � �4�
 �
 � � � � � �
 � � �� � � < � �� � � � � � � �� 9 � � � � ������������������������������������������������������4�	 �

4�	 � �* "� � #+� "�� * ��������������������������������������������������������������������������������������������������������������������4�	 �
4�� � � �  � � * � * "� 0�� � � �$"�� * �$*#�� � * "�� !� ����������������������������������������������������������������������������4�	 �

4�� �	 � 
 �� � !�* � �������������������������������������������������������������������������������������������������������������������4�	 �
4�� �� � � +�, � �� � * "�� !�� ) � "�  �: �* � "�+� � #���������������������������������������������������������������������������4�	 �
4�� �. � � �  6�*$"�� * �
 �� �� $!� � � �: �* � "�+� � #�����������������������������������������������������������������������4�	 �
4�� �2� ( !� &�� � � �
 � � �  6!�� � �: �* � "�+� � #����������������������������������������������������������������������������4�	 �
4�� �4� 
 � � � � +� � �� � !�� � �� $!� � � �: �* � "�+� � #��������������������������������������������������������������������������4�	 �
4�� �5� � $"' � #�� �
 � � "� � "�� * �� ) � "�  �: �* � "�+� � #7����������������������������������������������������������������4�	 �
4�� �7� �* "� � � � * * � � "�� * � �: �* � "�+� � #������������������������������������������������������������������������������������4�	 �
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 �
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 �� � � �� � �� � �� � � !  �" � � �� � � � � ��

4�. � � $� � ") �
 � � � � #+�� � �$*#�
 � � � $+"�� * � ���������������������������������������������������������������������������������4�	 �
4�. �	 � � !� � "��� $!�� 3+��  � * "�����������������������������������������������������������������������������������������������4�	 �

�
� � � � �� � �5��� � � � � � � � � � �
 � � �� � 
 �� � � < ���������������������������������������������������������������������������5�	 �

5�	 � � � * � �* � #�� � $� � �� *"�) �����������������������������������������������������������������������������������������������������5�	 �
5�� � � � � �$"� � �� �$�* �* , �����������������������������������������������������������������������������������������������������������5�	 �
5�. � � 1
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 � � �
� � �&$*"�"� �$� � * � &!� #, � �"' � �� � � * �� @� ' $* , � �� � ��* � � �  $"�� * �6) �"' � �� �") �"� $ 0�' � !� �* , � � � "�
� � � A� � "�� 6A� � "�� � � �$*#�� � *"�*+� +� !) �� � � � � � �� � � � �� � �"� �+"�!�") ��$"� � $) � � � ��
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 � � � � � � � � � �� �� �� �� � �

� "� � ' � * �� $* , $* �� !!� 0�
 � 0�� �� � � "� � �� � �� * , �* � � � �* , �B�
 +6!�� �� � � � � ��
C+*$�� +"' +�$ ) 0�
 � 0�
 � � �� "$*"�� �� � � "� � �� � �� * , �* � � � �* , �B�
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  � � �� $* �� $"� � �� � � � � �
 � � � � �$"�� * �
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 �� � ! � � 
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� "$"�� * �!$) � +"� 0�"' � � � � ' $* �� $!�� 3+��  � * "0�� !� � "� �� $!�� 3+��  � * "0��* � "�+ � * "$"�� *0�$*#�� + � �
� � * "� � !� ����

 �� � � � � � �� � � � �� � �� �� � �
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� �� � @�� "�* , �&$!!� /� � * � � � �* � � #�� � � $��H�
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	 �� � ' � � � �&� "�&� !!�!� � � !���� � � � � � � � *#� �"� �"' � �#� � "' �� � �"' � �+!"�$� � * �� H�
�
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	 �� � �  � � � �� �!�$*#�, � � $� � �� � �  �&� "�&� !!�&$!!� ��
� �� � �  � � � �$* ) �, � �"�#� � � � �"� �$*#��$, � �"' $"� $) �$� � + +!$"� �$"�"' � �6� ""�  �� � �"' � �&� "�&� !!���

� ' �� � $) �� � 3+��� �#�$&�* , �#� &* �"' � �&� "�&� !!�$*#�� $� ++ �* , ��"�� +"���� ' � �� � � �� #�� �
� �  � � $!�� � ��$, � � $) �� � #+� � �"' � �� � � 3+� * � ) �� � �� �  � � �* , �"' �  �� � �  �"' � �� + � �� � � !!� � ���

�

 * *+$!!) %�
�

	 �� �* � � � � "�&� "�&� !!�$* ) �� �, * � �� � � �� � * � � � "� �� �""�* , �$*#��� 6$��� @� � � +�� ���
 "�"' � �� �� � "�� �, * � �� � �
� � * � �� "� �#� "� ��� �$"�� *0�� � !�  � * "�� !$* � �"� �� � � $�� �#$ $, � ����

� �� �* � � � � "�$!!�6�$� � � "� 0�!$##� � � �$*#�� + � ��$�!� �� ' � +!#�6� ��* � � � � "� #�� � � �� � � � � � �� * �� � �#$ $, � ���
� � � $�� �$� �* � � � � � $�) ��

. �� � � �' $"� ' � � �� � � * �$*#�� !� � � ��  � � "' !) H��� � � $�� ��� �* � � � � � $�) ����
�

� �� �� � � � � �� 	 �� � �! � �� � � �
� ' � �( $) �� $��*$�� � �� � �� 
 � �+� � � �� � -+��� �� !+, �� $!� � � �"� ��� � !$"� �� 3+��  � * "�"' � � +, ' � +"�"' � �� 
 � ���
� $"$!� , �� +"� �$� � ��* � !+#� #��* �
 � � � *#�� � � �
 � � 1=7�"� �
 � � 1=?���
�
� ' � �� $!� � � �$� � � $� �"� �6� ��* �, � � #�� � *#�"�� * �$*#�$�� �� � � �$"� #�&�"' �� � * � � * "�� *$!���, ' "�' $*#��+!� �� � �
� !� � �* , �&' � * �"' � �� � � �$"� ���� �"+�* � #��* �"' � �� !� � � &�� � �#�� � � "�� * ���
 !!�� $!� � � �$�� �� 3+�� � � #�&�"' �
' $*#&' � � !�� � �!� � � � �� � � �$"� � � ��� $!� � � �� ' � +!#�6� �� � � �$"� #�� !� &!) �"� � �* � �- � �"' � �&$"� ��' $  � � �
E� +�, � F�� �� � � "��* �"' � �� �� � !�* � �$*#�� "' � � �� 3+��  � * "���
�
� � � �$"�� * �$*#�� $�* "� *$* � � �
�

 * *+$!!) �
�

	 �� � $!� � � �� ' � +!#�6� �� @� �� �� � #�"� �� * � +�� �"' $"�"' � ) �&�!!�� � � * /� !� � � �&' � * ��� 3+�� � #��
� �� � ' � � � �� $!� � �� � $"��� � �&� $��$*#�� � � !$� � ��� �* � � � � � $�) ��
. �� � ' � � � �� $!� � �� � � �!� $� $, � ���� � � !$� � �� $� � �* , ��� �* � � � � � $�) ��
2�� � � +� ' �+� �� $�* "�&' � �� �* � � � � � $�) ���
4�� � � �!+6��� $"�� * ��� �* � � � � � $�) �+* !� � � �"' � �� $!� � ��� �#�� $� � �  6!� #��

� �� �� � " �� � �# � � 	 � � ��! � �� � � �
� ' � �( $) �� $��*$�� � �� � �� 
 � �+� � � �� &�* , �� ' � � � �� $!� � � �&�"' �� +"� �#� �!� � � � �$*#�� � ��* , ���� ' � �( $) �
� $��*$�� � �� � �� 
 � �� ' � � � �� $!� � � �$�� � $*+�$� "+�� #�6) �� �!�� �* ���� $"$!� , �� +"� �$�� ��* � !+#� #��* �

 � � � *#�� � � �
 � � 1=. �"� �
 � � 1=5���
�
� ' � �� ' � � � �� $!� � � �$� � �!� � $"� #�#� &* � "� � $ �� � �"' � �� + � � �$*#�� �� � � * "��!� &�� � �  �� * "� � �* , �"' � �&� "�
&� !!�� �$�"' � �� + � � ��� ' � �� $!� � � �� � � * �$+"�  $"�� $!!) �&' � * �"' � �� + � � ��+* �$*#�� !� � � �� !� &!) �6$� � #�
� * �"' � �&� �, ' "/� � � �* , �� * �"' � �!� � � � �$� ���� ' � �� � � � #��* �&' �� ' �"' � �� $!� � � �� !� � � �� $* �6� �$#A+� "� #�6) �"' � �
� !$� �  � * "�� � �"' � �&� �, ' "/� � � �* , �� * �"' � �!� � � � �$� ��
 � �&�"' �$!!�� $!� � � 0�"' � �� $!� � �� !� � �* , �� � � � #�
� ' � +!#�6� �� !� &�"� �$� � �#�&$"� � �' $  � � �� � � +� � � * � � � ���
�
� $!� � �&� $��+� +$!!) �� � � +� � �� � � $� �!) �"� �"' � �� !$� � � � �' �* , � �$*#�� ' $�"�$� � �  6!�� � �$*#�� ' � +!#�6� �
� ' � � � � #�� � � �!� � � � * � � � ��� $!� � � �� ' � +!#�6� �� ' $""� � �� � � � 0�* � "�!� $� �* , 0�$*#�� � $"�* , �� � � � � � !) ��
�
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	 �� � 6� � � � � �� ' � � � �� $!� � �&' � * �� + � ��� ��+** �* , �"� �� * � +�� �� $!� � ��� �� � � �$"�� *$!���
�
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�

	 �� �* � � � � "�$*#�� � � !$� � �#�� � ��� �* � � � � � $�) ��
� �� � ' � � � �� $!� � �� � $"�$*#�6� $��* , �� +��$� � � �$*#��� � !$� � �� $� � �* , �6� @� � ��� �* � � � � � $�) ��
. �� � ' � � � �6� !"�"�, ' "* � � � �$*#�' �* , � �� �* �� � � �&� $�0��� � !$� � ��� �* � � � � � $�) ��
2�� � � +� ' +� �� $�*"�&' � � � �* � � � � � $�) ��
4�� � � �!+6��� $"�� * ��� 3+�� � #�+*!� � � �� $!� � ��� �#�� $� � �  6!� #��

� �� �$� %� � � ��� � � �� � � � � &� � �# � � 	 � � ��' ( &�� 
 � � 	 �
�
� �� �� �� � � � � � 	�
 � � 
 � � 	�� � � �� � � � 
 �
� ' � �!� � � !�� � *"� � !�� 3+��  � * "/� � * "� � !�� $* � !��� �#� � �, * � #�"� �� � * "� � !�"' � �� + � � � "� � � ��* �� � � � � * � � �"� �
"' � �!� � � !�� � �"' � �&� "�&� !!��� ' � � $�* �!� � � !�� � * � �* , �� 3+��  � * "�� � * � �� "� �� � �"&� �+!"�$� � * �� �!� � � !�
#� "� � "�� * / � $� +��* , �� 3+��  � * "��� ' � �+!"�$� � * �� �!� � � !�� � * � � � � �$� � �� ��  � * � �; ) #�� �$* , � � �� ==��� ' � �
 $*+$!�� � �"' � �� ��  � * � �; ) #�� �$* , � � �� ==��� �$""$� ' � #��* �
 � � � *#�@�
 � � <=	 ��
�
� ' � �+!"�$� � * �� �!� � � !� � $� +��* , �� ) � "�  ��� �� �  � � � � #�� � �$* �+!"�$� � * �� �"�$* �  �""� �/� � � � �� � � �� !$� � #�� * �
"� � �� � �"' � �&� "�&� !!�$*#�� � *"� � !�� $* � !��� ' � �#� � "' ��� � � $� +�� #�6) �"' � �$ � +*"�� � �"� � �"' � �� � +*#��� �
�  �""� #�"' � * �� � � � �� � #��� ' � �"&� �� ��  � * � �; ) #�� �$* , � � �� ==�$�� �$� �$* , � #�� +� ' �"' $"�� * � ��� �"' � �!� $#�
"' � �� "' � � �$� �6$� � �+� ��� ' � �; ) #�� �$* , � � �' $� �� � +� �� � !$) �� +"� +"� �$*#�� * � �$*$!� , �� +"� +"��� � !$) �� * � ��� �
"� �� $!!�"' � �!� $#�� + � �$*#��� !$) �� ��� �"� �� $!!�"' � �!$, �� + � ��� � !$) �. ��� �* � "�+� � #��� � !$) �2��� �� � � �
I � � ; � �� � � � J� � $* �* , ��$�!+�� ���� � !$) �	 ��� �� � "�"� �� "$�"�$*#�� "� � �"' � �!� $#�� + � �$"�� � � , �$ � #�
!� � � !� ���� �� � � �� �  � �� � $� � * �"' � �!� � � !�� "�!!�� � *"�*+� �"� �� �� � �$"�$�� � �"$�* �!� � � !0�� � !$) �� ��� �� � "�"� �� "$�"�$*#�
� "� � �"' � �!$, �� + � ���* �$##�"�� * �"' � �!� � � !�� � * � � � � �$�� �� � � , �$  � #�� +� ' �"' $"�"' � �!� $#�$*#�!$, �� + � � �
$!"� �*$"� �$"�� $� ' �� ) � !� ��� � � * ��$�!+�� �� � �"' � �!� $#�!� � � !�� � * � � � �"' � �6$� � +� �&�!!�"$� � �� � � � ���
� ' � �� @�� "�* , �� � � , �$ �$*#�� � ""�* , �� � �"' � �� � * � � � � ��� �� ' � &* ��* �
 � � � *#�@�
 � � <=� ���
�
� ' � �$*$!� , �� +"� +"� �� � �"' � �!� � � !�� � * � � � � �$�� �� � #�"� �$* �
 !!� * �( �$#!� ) �� �� � � 
 � � �� � #� !�	 	 ==�$*#�
"' � �� +"� +"� �$� � �� � #�"� �"&� �� 1� � ����* �$##�"�� * �"' � �� � � , �$  $6!� �!� , �� �� � * "� � !!� � �E
 � � F� � * �"� � � �
"' � �� � *#�"�� * �� � �"' � �!� $#�!� � � !�� � * � � � ��� ' � �� � � �$"�� * �$*#� $�* "� *$* � � � $*+$!�� � �"' � �
 � � ��� �
$""$� ' � #��* �
 � � � *#�@�
 � � <=. ���
�
�* �$##�"�� * �"� �"' � �+!"�$� � * �� �!� � � !�� � * � � � � 0�"&� ��!� $"�� &�"� ' � � �$� � ��* � "$!!� #�"� ��*#�� $"� �� � �) �!� &�
!� � � !�$*#�� � �) �' �, ' �!� � � !�� � �"' � �&� "�&� !!���� ' � ��!� $"�� &�"� ' � � �� � *"$� "� �$�� �� � #��*"� �$* ��* "� �* � �� $!!) �
� $� � �� � !$) � �$*#�"' � �� +"� +"�� � �"' � ��* "��* � �� $!!) �� $� � �� � !$) � �$� � �� � #��*"� �"' � �� � * "� � !�� ) � "�  ����� ' � � � �
� !� $"�� &�"� ' � � �� � � � � � �$� �$!$� �� � �* "� ���� ' � ��* "��* � �� $!!) �� $� � �� � !$) � �$�� �� $� � � $� K�6) �< �  � �� � * � � � �
$*#�� � *"�� !� ��� ' � �� � � �$"�� * �$*#� $�* "� *$* � � � $*+$!�� � �"' � �� $�� � $� ��� �� ' � &* ��* �
 � � � *#�@�

 � � < 	 	 ��
�

 ##�"�� *$!�� � * "� � !� %�
�
� ' � �� 
 � �' $� �$�"' � � � �� ' $� � �� � &� � ��$�!+�� � � * �"� � ��� ' � �� � &� � ��$�!+�� � � * �"� � �#� "� � "� �+*#� � �
� � !"$, � �$*#�� ' $� � �!� � � ���
 �, � � #�� � &� � �� +"� +"�E* � �  $!!) �� !� � � F��� �+� � �"� �$� "�� $"� �$�� � &� � ��$�!+�� �
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 �� � � �� � �� � �� � � !  �" � � �� � � � � ��

� � !$) ���* �* � �  $!�� � &� � �"' �� �� � !$) ��� �� * � � , �- � #�"' +� �$�!� � � �� � �� � &� � �� � �� � �$* ) �� ' $� � 0�"' �� �� � !$) �&�!!�
#� �� * � � , �- � ��� ' � � $*+$!�� ��"' � �� � &� � ��$�!� � * �"� � ��� �� ' � &* �� * �
 � � � *#�@�
 � � < 	 � ��
�
�* �"' � �� � � * "�� � �"' �� �� ) � "�  �$6* � �  $!�") 0�� � * "� � !�� � &� � �"� �"' � �� � *"�� !!� � �&�!!�6� �#�� � � * * � � "� #�$*#�
� + � � � "� � � �� $** � "�� � � �$"� ���* �$##�"�� *0�$* �$!$� �!�, ' "�&�!!�!�, ' "�+� ��*#�� $"�* , �!� � � �� � �� � &� � �� � �
!� � � �� � �$* ) �� ' $� � ��
�
� ' � ��!� &��� �#� "� � "� #�6) �"' � �� � � �$"�� * �� � �$�� ' � � � �� $!� � ��* �"' � �#�� � ' $�, � ���
 �!� �"�� &�"� ' ��� �
�* � � � � � �$"� #�"� �#� "� � "�� � � �$"�� * �� � �"' � ��!� &�� &�"� ' ��� ' � �� � *"$� "��� �&�� � #�"� �$�"� � �#� !$) �� � !$) ���� �
$�"� � �$�� � � �� #�� � �"� � �"' � �� ' � � � �� $!� � ��$�!� �"� �� � � * �� + � � � "� � �&�!!�� "� � ��* �$##�"�� * �"� �!� &�!� � � !�
#� "� � "� #�6) �"' � �!� &�!� � � !��!� $"�� &�"� ' ��
�
� +  $�) �� � ��* � +"� �$*#�� +"� +"� �
�* � +"� %�

	 �� ; �, ' �� � � � !�1!� $"�
� �� � � &�� � � � !�1!� $"�

� +"� +"� %�
	 �� � 1� 	 �� $!!�
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 � ���� ' � �
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 � �� * �� � � 	 � 
 �
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� � � �� �� * � ) �?� �2M0�� � 2� �� �$ � �

� � $!� � � � ' $* �� $!�� � $!�: �D� ' * �� �$* � �� ) � � �� 	 �( 1	 � 	 �
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 � � � *#�@�
 � � 
 =2��
 !� $� � �* � "� �"' $"�
"' � �� � � � �� � �� 3+��  � * "�� � � �"' � �� + � �� "$"�� * ��� �� ' ) � �� $!!) �� � � $�$"� ��� �  �"' � �� + � �� "$"�� * ��* �
$##�"�� * �"' � � � ��� � $�* �� � &� � �#�� � � * * � � "�$"�"' � �� + � �� "$"�� * ��
�
� � � �$"�� * �$*#�� $�* "� *$* � � �
�
� $�!) �
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	 �� � ' � � � ��� �$* ) �� �� � +�"�6�� $� � �� �&� � � �"��� � � #����� �"��� � � #0�#� "� �  �* � �� $+� � �$*#�� � � $�� ��
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� ' � � � ��� �* � ��  � � , � * � ) �� � &� � �� ) � "�  ��* � "$!!� #��* �6� "' �� + � �� "$"�� * � 0�' � &� � � � �"' � � � ��� �$* �
�  � � , � * � ) �� � &� � �� � � � � "$� !� �� � � � �#� #�� �$�"�$* � � � � �� &�"� ' 0�� � � �� �* , !� �!�* � �#�$, �$ � ��* �
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 � � 
 =. �$*#�
 � � 
 =2��
�
� ' � �� �") �' $� �$* ��  � � , � * � ) �, � * � �$"� � �$"�"' � �� � $�* "� *$* � � ��$� �!�") ���� ' � �� � *"+��� * �	 4===��� � $#� �
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  � � � 	 � 4/5� �4�
� * , �* � �� 
 � � . 5==�

 ' $� � � � 	 �

 � &� � �1$� "� �� 	 �=�
; � � � � � � &� �� . � �
� �� � !$� �  � * "� ??� �=�� � �
1+� !�� $* � � 	 4�, $!!� * � �E	 =�' � +���+* �"� � F�

�
�
� � � * �!� � � �� � �� � &� � �$* ��  � � , � * � ) �, � * � �$"� � �&�!!�6� �&' � � !� #�� � �#� !�� � � �� * �� �"� �� � * * � � "�� �$�
� � � � � "$� !� �&�"' �$� $"� ' �* , �� !+, ��� * � � �, � * � �$"� � ��� ��+** �* , �&�"' �� � � � � � �� � !"$, � �$*#�� � � 3+� * � ) 0�
"' � �"�$* � �� � �� &�"� ' �� $* �6� � � � � #�"� ��  � � , � * � ) �� � � �"�� * �"� �� � &� � �+� �"' � �� "$"�� * ��
�
� � � * �� � � "� �$"�� * �� � �� � &� �0�� � � �� ) ��� �* � �� + � ��� ��+** �* , 0�"+�* �� � � �, � * � �$"� � �$*#� � � � �"' � �"�$* � � � � �
� &�"� ' �"� �* � �  $!��1�*$!!) �"' � �� !+, �� � +!#�6� �#�� � � * * � � "� #�$*#�"$� � �"' � �, � * � �$"� � �� � � �� �"� ��
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 � � +� � �"' $"�� ' $� � �� � "$"�� * �$*#/� ��� � * * � � "�� * �' $#�6� � * �� � � �� �� #�$*#�"� � "� #�"� �� � � � � * "�
�+** �* , �"' � �� + � � ��* �"' � �&�� * , �� � "$"�� * ��� ' �� �� $* �6� �� � � � � * "� #�6) �' $� �* , �$�. �� ' $� � �
, � * � �$"� � ���

�
� � � �$"�� * �$*#�� $�* "� *$* � � �
�
� � * "' !) �

	 �� � * � +�� �"' $"�"' � ��+� !�"$* � ��� ��+!!��
� �� � � � "�"' � �, � * � �$"� � �"� �� * � +�� ��"�� "$�"� �$*#��� �� � � �$"�� *$!���
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 � �
� ' � � � ��� �* � �� �"� �� � � +��") �� ) � "�  ��* � "$!!� #�� �"' � � �6� "' �� + � �� "$"�� * �� @� � � "�� � � �#� � � �!� � � � ��� $, * � "�� �
#� � � �� � * � � � �� � � � "�� * �� � * � � � � �� � +!#�6� �$##� #�"� �"' � �$+"� #�$!� � �� ) � "�  ��
�
� � � �$"�� * �$*#�� $�* "� *$* � � �
�
� $�!) �
�
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�
� ' �� �� ' $� "� � ��* � !+#� � �"' � �� �� � !�* � �$*#�� +�, � �� � * "� � !�� ) � "�  � �� � !$"� #�"� �"' � �� + � �� "$"�� * �� �"� � ���
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) �� �� � � �� � ��� � �
� ' � �$6� � � �, �$#� �� �� �* , �&�"' �* �6� "' �� + � �� "$"�� * � �� � * � �� "� �� � �#+� "�!� ��� � * �� �� � ��
 �� � �� �- � � �	 � �
�* � ' � � �$*#��  $!!� � �$� � ��$"� #�� � � �. 4=�� � ����� ' � �� �� � �&�!!�' $� � �$� �* � + �� � �	 /	 5��* � ' �� �  � * "�
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 �� 	 =2���
�
� ' � �$6� � � �, �$#� �#+� "�!� ��� � * �� �� � 0���""�* , � �$*#�� $!� � � �' $� � �"$� �� � $"�* , �� � � �
 � � 
 �� 	 =2���1� �  �
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 * *+$!!) �
�

	 �� � � +� ' �+� �� � $"�* , �&' � � � �* � � � � � $�) ���
� �� �* � � � � "�#�� � ' $�, � �� �� � !�* � �$!�, *  � * "��
. �� �* � � � � "�� �� � �� +� � � �"� �� � � �� � � � � � �� * �$*#� �� $!�, *  � * "��
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&�� � � � � 	 �� � � �� � � � � �' � � 
 " �
� � * � �* � #�� � $� � ��� �#� ��* � #�6) �� � ; 
 �+*#� � �� ?�� 1� �
 $�"�	 ?� 5�� � * � "�+� "�� * �����"��� �#� � �* � #�$� �$�
� � $� � �"' $"�
�

	 �� �� �!$�, � �� * � +, ' �$*#�� � �� � * ��, +�� #�"' $"�$* ��  � !� ) � � �� $* �6� #�!) �� * "� � �$*#�� � � � � �  �
$� � �, * � #�&� � � N�

� �� ; $� �!� �"� #�� � �� � � "� �� "� #� � $* � �� � � �� * "�) �� � �� @�"N�$*#�
. �� �� �* � "�#� � �, * � #��� � �� � * "�*+� +� �' + $* �� � � +� $* � ) ���
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 �� � �  �""� #�� � * � �* � #�� � $� � � � $* � �$�� � * ��* � #�� � $� � �"' $"�� �"' � � �
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	 �� � � * "$�* � �� � �' $� �"' � �� � "� *"�$!�"� �� � *"$�* �$�' $-$�#� +� �$" � � � ' � � � 0�
� �� � � * "$�* � �$� $"� � �$!�"' $"�' $� �"' � �� � "� *"�$!�� � � �� * , +!��* , �$* �� *"�$*"0�
. �� ; $� �$* ��* "� �*$!�� � * ��, +�$"�� * �� +� ' �"' $"�$* �� *"�$*"�� � +!#�6� �"�$� � � #�� � �$� � ' ) @�$"� #�6) �

�*&$�#!) �� � * � � � , �* , �&$!!� �� � �$�� !� � � �&' �� ' �� !� � � � �#� &*&$�#�$*#�"$� � �� �"� �$��  $!!� � �
� � � � � �� � � "�� *N�� � �

2�� � � * "$�* � �$* ) �� "' � � �� � � �� +� �� $� � ") �� � �' � $!"' �' $-$�#���
�

 !!�� � * ��* � #�� � $� � � �� ' � +!#�' $� � �� � � "� #�� !$� $�#� ��#� * "��) �* , �"' � �� � * � �* � #�� � $� � �$*#��� ��"��� �$�
� � �  �""� #�� � * � �* � #�� � $� � ��� ' � �� !$� $�#� �� ' � +!#�6� �� !$� � #�� +"� �#� �� � �"' � �#� � �, *$"� #�� � $� � ��
�

 � �#� ��* � #�6) �� � ; 
 0�"' � �&� "�&� !!� �$� � �� � * � �#� � � #�� � �  �""� #�� � * ��* � #�� � $� � ���
 !!�� * "�$*"� ��* "� �
"' � �&� "�&� !!�� ' � +!#�6� �"�$�* � #��* �� � �  �""� #�� � * ��* � #�� � $� � �� *"�) ���
�
� � * � �* � #�� � $� � �"�$�* �* , � $) �6� �� 6"$�* � #�� � �  �� � ; 
 �"' � � +, ' �"' � �� �&� 6� �"� %�
�
' ""� %//&&&�� � ' $"�$�* �* , �� �  /� * !�* � �� � * � �* � #�� � $� � � ��* �� � * � "�+� "�� * �� �$�* �* , �� � +� � � �� ' � �
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 � �� �� � �
� ' � �&$� "� &$"� � �� + � �� "$"�� * �� � � �$"� � � �� ' � +!#�' $� � �"�$�* �* , ��* �, �$� �") �� � &� � �$*#�� � &� � �� + � �
� "$"�� * �� � � �$"�� * �$*#� $�* "� *$* � � ���� � �"�� �� $"�� * � ��* �&$� "� &$"� � �� � � �$"�� * � �$� � �� � � � �#� #�"' � � +, ' �
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 � � ; =	 �$*#�� � � �$"� � �� @$ �*$"�� * �� � ' � #+!� ��� ��* �
 � � � *#�@�
 � � ; =� ���
�
� ' � �� $!�� � �* �$�� $"� � �� * � �� � *  � * "�
 � � � � �$"�� * �E� � � 
 F�� � *#+� "� �"�$�* �* , �� !$� � � � �� � � �&$� "� &$"� � �
� � � �$"� � �� � �"���� $"�� * ����
 �!�� "�� � �� $!� *#$��� � � * "� �� $* �6� �� � +*#�$"%�
�
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 ; 
 � � � � � � O4	 =� 7	 425
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SECTION 1:     PURPOSE 
 

The City of National City (City) has developed a Spill Emergency Response Plan (SERP) in order to 
protect public health and safety and the environment in the event of a spill from its system (spill).  
This SERP is written in accordance with the following regulations: 

�x State Water Resources Control Board (SWRCB) Order WQ 2022-0103-DWQ, Statewide 
General Waste Discharge Requirements General Order for Sanitary Sewer Systems (General 
Order) 

�x Regional Water Quality Control Board (RWQCB) Order R9-2007-0005, Waste Discharge 
Requirements for Sewage Collection Agencies in the San Diego Region 

The City takes all feasible steps to prevent spills from its collection system.  However, if a spill 
does occur the City makes every effort to contain the spill and mitigate the impacts of it.  The City 
strives to prevent any wastewater from ultimately discharging to a receiving water body.  This 
SERP provides City staff with the necessary direction and guidance to ensure a prompt and 
effective spill response in a timely manner that minimizes water quality impacts and nuisance by: 

�x Immediately stopping the spill and preventing/minimizing a discharge to waters of the 
State;  

�x Intercepting sewage flows to prevent/minimize spill volume discharged into waters of the 
State;  

�x Thoroughly recovering, cleaning up and disposing of sewage and wash down water; and  
�x Cleaning publicly accessible areas while preventing toxic discharges to waters of the 

State.   
 

SECTION 2:     BACKGROUND 
 

The General Order defines a spill to include a discharge of sewage from any portion of a sanitary 
sewer system due to a sanitary sewer system overflow, operational failure, and/or infrastructure 
failure. Exfiltration of sewage is not considered to be a spill under the General Order if the 
exfiltrated sewage remains in the subsurface and does not reach a surface water of the State. 

The General Order and RWQCB Order R9-2007-0005 define spill categories as follows: 
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SPILL CATEGORIES 

CATEGORY 1 A Category 1 spill is a spill of any volume of sewage from or caused by a 
sanitary sewer system regulated under this General Order that results in 
a discharge to: 

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

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

Any spill volume not recovered from a drainage conveyance system is 
considered a discharge to surface water, unless the drainage conveyance 
system discharges to a dedicated stormwater infiltration basin or facility.  
A spill from an Enrollee-owned and/or operated lateral that discharges 
to a surface water is a Category 1 spill. 

CATEGORY 2 A Category 2 spill is a spill of 1,000 gallons or greater, from or caused by 
a sanitary sewer system regulated under this General Order that does 
not discharge to a surface water. 
A spill of 1,000 gallons or greater that spills out of a lateral and is caused 
by a failure or blockage in the sanitary sewer system, is a Category 2 spill. 

CATEGORY 3 A Category 3 spill is 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 this General Order that does not discharge to a surface water. 
A spill of equal to or greater than 50 gallons and less than 1,000 gallons, 
that spills out of a lateral and is caused by a failure or blockage in the 
sanitary sewer system is a Category 3 spill. 

CATEGORY 4 A Category 4 spill is a spill of less than 50 gallons, from or caused by a 
sanitary sewer system regulated under this General Order that does not 
discharge to a surface water. 
A spill of less than 50 gallons that spills out of a lateral and is caused by 
a failure or blockage in the sanitary sewer system is a Category 4 spill. 

Private Lateral 
Sewage Discharge 
(PLSDs) 

Discharges of untreated or partially treated wastewater resulting from 
blockages or other problems within a privately owned sewer lateral 
�F�R�Q�Q�H�F�W�H�G���W�R�� �W�K�H�� �H�Q�U�R�O�O�H�H�·�V�� �V�D�Q�L�W�D�U�\�� �V�H�Z�H�U���V�\�V�W�H�P�� �R�U�� �I�U�R�P�� �R�W�K�H�U�� �S�U�L�Y�D�W�H��
sewer assets.    

 
All Spills (Category 1, Category 2, Category 3, Category 4, and PLSDs) are reported to the SWRCB 
using the online California Integrated Water Quality System (CIWQS).   However, regulatory 
�Q�R�W�L�I�L�F�D�W�L�R�Q�� �D�Q�G�� �U�H�S�R�U�W�L�Q�J�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �Y�D�U�\�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �W�\�S�H�� �R�I�� �V�S�L�O�O���� �� �6�H�H�� �6�H�F�W�L�R�Q�� ���� �´spill 
�1�R�W�L�I�L�F�D�W�L�R�Q���D�Q�G���5�H�S�R�U�W�L�Q�J���3�U�R�F�H�G�X�U�H�V�µ���I�R�U���P�R�U�H���G�H�W�D�L�O�V��   
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SECTION 3:     SPILL RESPONSE PROCEDURES 
 

This section includes the following procedures as required by the General Order, to: 
�
  Notify primary responders, appropriate local officials, and appropriate regulatory 

agencies of a spill in a timely manner;  
�
  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;  
�
  Comply with the notification, monitoring and reporting requirements of the General 

Order, State law and regulations, and applicable Regional Water Board Orders;  
�
  Ensure that appropriate staff and contractors implement the Spill Emergency Response 

Plan and are appropriately trained 
�
  Address emergency system operations, traffic control and other necessary response 

activities;  
�
  Contain a spill and prevent/minimize discharge to waters of the State or any drainage 

conveyance system;  
�
  Minimize and remediate public health impacts and adverse impacts on beneficial uses of 

waters of the State;  
�
  Remove sewage from the drainage conveyance system;  
�
  Clean the spill area and drainage conveyance system in a manner that does not 

inadvertently impact beneficial uses in the receiving waters;  
�
  Implement technologies, practices, equipment, and interagency coordination to expedite 

spill containment and recovery;  
�
  Implement pre-planned coordination and collaboration with storm drain agencies and 

other utility agencies/departments prior, during, and after a spill event;  
�
  Conduct post-spill assessments of spill response activities;  
�
  Document and report spill events as required in this General Order; and  
�
  Annually, review and assess effectiveness of the Spill Emergency Response Plan, and 

update the Plan as needed. 

Residents or City staff may report a spill to Public Works.  A Work Request is generated in 
CityWorks based on the report  by administrative staff or the spill response crew (if after hours).  
All calls or emails to Public Works that indicate a potential sewer discharge or potential storm 
water discharge are immediately called in to the Public Works Crew Supervisor and wastewater 
crew.  Additionally, email communication of reported discharge issues is sent to all applicable 
Public Works staff.  These procedures prevent any potential delays in initial spill response.      

Contact information for applicable personnel is listed below.  It should also be noted that the City 
recently merged the Public Works and Engineering Departments.  Therefore, all references are to 
the Assistant Director of Engineering & Public Works in this SERP. 

�x ASSISTANT DIRECTOR OF ENGINEERING & PUBLIC WORKS  
Martha Juarez; mjuarez@nationalcityca.gov 
OFFICE     (619) 336-4380 
DESK     (619) 336-4312 

�x STREET MAINTENANCE AND WASTEWATER SUPERINTENDENT 
Arturo Gonzalez 
OFFICE       (619) 336-4586 
CELL      (619) 538-1299 
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�x PUBLIC WORKS CREW SUPERVISOR 
  Faavaeilealofa Fiatoa Jr.    (619) 327-6797 
 

�x OPERATIONS MANAGER 
Tirza Gonzales     (619) 336-4380 
publicworks@nationalcityca.gov 

�x POLICE DEPARTMENT DISPATCHER                 (619) 336-4411 
SEWER PAGER                 (619) 896-2671 
STREET PAGER              (619) 896-2766 

�$�Q�� �R�Y�H�U�Y�L�H�Z�� �R�I�� �W�K�H�� �&�L�W�\�·�V��spill response protocol is provided as Attachment 1.  It is the 
responsibility of sewer staff to follow these standard response procedures: 

A. GENERAL   

1. Assess the situation upon arrival and confirm that a spill has occurred.  Contact the 
reporting party indicated on the Work Request if necessary for more information. 

2. �)�R�O�O�R�Z���W�K�H���&�L�W�\�·�V���6�S�L�O�O���5�H�V�S�R�Q�V�H���)�O�R�Z�F�K�D�U�W�����$�W�W�D�F�K�P�H�Q�W�������� 

3. �(�V�W�L�P�D�W�H�� �W�K�H�� �6�S�L�O�O�� �I�O�R�Z�� �U�D�W�H�� �D�Q�G�� �Y�R�O�X�P�H�� �X�V�L�Q�J�� �W�K�H�� �&�L�W�\�·�V Methods for Estimating Spill 
Volume (Attachment 2)  

4. Notify the Assistant Director of Engineering & Public Works of all confirmed spills, both 
public spills and PLSDs, while onsite. 

5. Take immediate steps to contain, mitigate, and cleanup the spill using standard 
procedures and best practices.  See sections below for procedural details. 

6. �&�R�P�S�O�H�W�H���W�K�H���&�L�W�\�·�V���6�S�L�O�O���5�H�S�R�U�W�L�Q�J���)�R�U�P�����$�W�W�D�F�K�P�H�Q�W������ 

7. �)�R�O�O�R�Z���W�K�H���&�L�W�\�·�V���6�S�L�O�O���5�H�S�R�U�W�L�Q�J���)�O�R�Z�F�K�D�U�W�����$�W�W�D�F�K�P�H�Q�W�����������Z�K�L�F�K���P�D�\���U�H�T�X�L�U�H���Q�R�W�L�I�L�F�D�W�L�R�Q��
of other agencies.  Regulatory Agency and Adjacent Jurisdiction Contact Information is 
included in Attachment 5.  Should online reporting channels be disabled for any reason, 
reports may be submitted to the RWQCB using a fax reporting form (Attachment 6). 

B. SPILL CONTAINMENT 

The primary objective of the spill response is to protect public health and safety and the 
environment.  Every effort must be made to contain the spill and prevent wastewater from 
contaminating storm drains, drainage channels, or surface waters.  This requires staff to complete 
the following measures during spill containment.  These tasks are accomplished through a 
division of labor and many occur simultaneously. 

1. Assess the cause and extent of spill upon arrival.   

2. If applicable, evacuate anyone in the path of the flow. 

3. Determine the immediate destination of the overflow (e.g. building, street, unpaved 
surface, storm drain, water body). 

4. If suspicious substances or odors are present and may be hazardous, staff should call the 
Fire Department (Dial 911).  Staff should await the direction of the Fire Department before 
continuing the spill response if containment cannot be continued without harmful 
exposure or contact. 

mailto:publicworks@nationalcityca.gov
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5. Immediately contain the flow:  
�x Use sand bags and other accessible BMPs to stop the flow and protect storm 

drains. 
�x Direct the overflow to a low point if possible.  
�x Recover the ponded material using the Vactor truck.  Additional  details on spill 

cleanup are in Section E. 

6. �'�H�W�H�U�P�L�Q�H���L�I���W�K�H���V�S�L�O�O���L�V���S�X�E�O�L�F�����F�D�X�V�H�G���E�\���D���I�D�L�O�X�U�H���L�Q���W�K�H���&�L�W�\�·�V���O�L�Q�H�����R�U���S�U�L�Y�D�W�H�����F�D�X�V�H�G���E�\��
�F�R�Q�G�L�W�L�R�Q�V���L�Q���D���S�U�L�Y�D�W�H�O�\���R�Z�Q�H�G���O�D�W�H�U�D�O���������5�H�I�H�U���W�R���6�H�F�W�L�R�Q���&���´spill �&�D�X�V�H�µ���I�R�U���G�H�W�D�L�O�V�� 

7. Identify and request any additional City staff, contractors, or equipment necessary to stop 
the flow and contain it.  Organize and put into action upon arrival.  

8. Control perimeter of overflow site with appropriate barricades, cones, or vehicles to 
restrict access. 

9. Establish traffic control around the spill area and work zone.  Contact the National City 
Police Department for assistance if the spill is in a high traffic area.  

�x Dispatcher (619) 336-4411 
�x Sewer Pager (619) 896-2671 
�x Street Pager (619) 896-2766 

10. Estimate spill volume (see Attachment 2 �´�0�H�W�K�R�G�V�� �I�R�U�� �(�V�W�L�P�D�W�L�Q�J�� �6�S�L�O�O�� �9�R�O�X�P�H�µ���� �W�R��
include on Spill  Reporting Form (Attachment 3���������6�H�H���6�H�F�W�L�R�Q���)���´Spill  Documentatio �Q�µ for 
details. 

11. Take pictures to document the spill.  See Section F � Śpill  �'�R�F�X�P�H�Q�W�D�W�L�R�Q�µ���I�R�U���G�H�W�D�L�O�V�� 

C. SPILL CAUSE 

Spills may be caused by problems �L�Q���W�K�H���&�L�W�\�·�V���O�L�Q�H�����S�X�E�O�L�F�����R�U���E�\���F�R�Q�G�L�W�L�R�Q�V���L�Q���D���S�U�L�Y�D�W�H�O�\���R�Z�Q�H�G��
lateral (private).  Public Spills result from sewer main blockages or sewer main pipe failures.  They 
may also be caused by pump station failure s.  Private Spills result from private lateral blockages or 
private lateral pipe failures or grease control device overflows.   

The City is entirely responsible for the containment and recovery of Spills caused by issues with 
public sewer mains or pump stations.  The City responds to and notifies the appropriate 
regulatory agencies of PLSDs (see Section 4), but it is the responsibility of the property owner to 
mitigate or repair any damages from a private spill.  The City will contain the spill if it reaches the 
public right -of-way and contact a plumbing company if the property owner or manager cannot 
be reached.  The owner will be billed for the cost of the �S�O�X�P�E�H�U���D�Q�G���W�K�H���&�L�W�\�·�V���R�S�H�U�D�W�L�R�Q�D�O���F�R�V�W�V��
in spill containment.  

D. CORRECTION OF SPILL CAUSE 

Corrections of spills that result from issues with a public mainline, private lateral, force main leak, 
or pump station are discussed below.  Proper spill containment (as previously described in Section 
B) applies to all spills. 

PUBLIC MAINLINE  

�x Inspect the flow conditions in the upstream and downstream manholes to determine the 
location of the blockage.  

�x Relieve blockage by flushing and rodding . 
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�x Divert pipe flows as necessary to allow for inspection by closed circuit televis ion (CCTV). 

�x Bypass the affected manholes for prolonged blockages or pipe collapses.  Bypassing can 
be done by high  lining or by the use of temporary pipeline around the affected area to 
transport water to a parallel main. 

�x Complete proper spill cleanup (Section E) and spill documentation (Section F). 

PRIVATE LATERAL 

�x Notify property owner or manager of a spill caused by the private lateral.  Inform them 
that they are responsible for corrective actions and must call a licensed contractor 
immediately. 

�x If the property owner or manager cannot be reached, the City will contain the spill and 
attempt to relieve the stoppage following this SERP and then contact a plumbing 
company if necessary�������7�K�H���R�Z�Q�H�U���Z�L�O�O���E�H���E�L�O�O�H�G���I�R�U���W�K�H���F�R�V�W���R�I���W�K�H���S�O�X�P�E�H�U���D�Q�G���W�K�H���&�L�W�\�·�V��
operational costs in spill containment  and correction. 

�x Complete proper spill documentation (Section F). 

FORCE MAIN LEAK 

�x When a force main leak causes a spill, it will be bypassed while emergency repairs are 
made to the pipeline.  Bypassing can be done by high lining or by the use of temporary 
pipeline around the affected area to transport water to a parallel main.  

�x Repairs may be done by City staff or by a private contractor depending on the damage to 
the pipeline, location of leak, volume of overflow and the depth of the pipe . 

�x Complete proper spill cleanup (Section E) and spill documentation (Section F). 

PUMP STATION FAILURE 

�x Each pump station is fitted with an alarm system that alerts the National City dispatchers 
in the event of : 

o Power failure,  

o High water level in the wet well, and/or  

o Low water level in the wet well,  

o Pump failure,  

o Either of the pumps not operational.   

�x City staff or after hours stand-by crews will respond immediately after notification is 
received. The Public Works staff member or the designated backup will proceed to the lift 
station to assess the situation and resolve the problem.  

�x If the First Responder requires assistance, he/she will request the appropriate personnel 
for assistance.  

�x In the event an emergency bypass procedure is required to prevent a potential spill 
occurrence at a lift station, City staff will implement the bypass procedure developed 
�V�S�H�F�L�I�L�F�D�O�O�\�� �I�R�U�� �W�K�H�� �O�L�I�W�� �V�W�D�W�L�R�Q�� �D�Q�G�� �G�H�V�F�U�L�E�H�G�� �L�Q�� �W�K�H�� �&�L�W�\�·�V�� �(�P�H�U�J�H�Q�F�\�� �5�H�V�S�R�Q�V�H�� �3�O�D�Q��
�V�S�H�F�L�I�L�F���W�R���W�K�H���&�L�W�\�·�V���/�L�I�W���6�W�D�W�L�R�Q�V�� 
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�x If a spill occurred, complete proper spill cleanup (Section E) and spill documentation 
(Section F). 

In the event of a power failure, all sewer staff will report to Public Works for assigned tasks.  There 
are two (2) pump stations on the west side �Z�L�W�K�L�Q�� �W�K�H�� �&�L�W�\�·�V�� �V�H�Z�H�U�D�J�H�� �V�\�V�W�H�P��  The northern 
station is located at 14th Street and Tidelands Avenue.  The southern station is located at 24th 
Street (Bay Marina Drive) and Tidelands Avenue.  Pump stations will be regularly inspected to 
note the level of wastewater within the wet wells .  (It should be noted that the wells have 
sufficient storage capacity for several days without power.)  Additionally, manholes at sea level or 
below that could fill during a power outage will be periodically checked.  If pumping is necessary, 
the City maintains a generator at the Public Works yard that can be transported to the  stations, 
along with pumping connections.  

Note that detailed Operation and Maintenance manuals were prepared for both pump stations in 
August 2016�����D�Q�G���D�Q���(�P�H�U�J�H�Q�F�\���5�H�V�S�R�Q�V�H���3�O�D�Q���V�S�H�F�L�I�L�F���W�R���W�K�H���&�L�W�\�·�V���/�L�I�W���6�W�D�W�L�R�Q�V���Z�D�V���S�U�H�S�D�U�H�G���L�Q��
December 2023. 

E. SPILL CLEANUP 

Spill  sites are thoroughly cleaned as soon as possible.  It is important that no residue remain from 
the spill that could be transported by future rains or could result in human contact.  Site 
restoration is accomplished through the following steps:  

1. If spill containment led to spill ponding, vacuum the ponded wastewater and return it to 
the wastewater system. 

2. Wash down all spill areas.  Recover the wash water and return it to the wastewater 
system. 

3. Flush, rake, or pick up solids and debris with the Vactor truck and haul away for proper 
disposal. 

4. Disinfect the spill site with disinfectant.  Recover the wash water and return it to the 
wastewater system. 

5. Take pictures to document the restoration efforts.  

F.  SPILL DOCUMENTATION 

Applicable records shall be maintained by the City for a minimum of five (5) years  and shall be 
made available for review by the Water Boards during an onsite inspection or through an 
information request.   These include work request forms, spill reporting forms, and any other 
compliance documentation.  

Work Request  

A Work Request is generated in CityWorks when a spill is reported to Public Works.  A description 
of the problem and the actions taken by Public Works is completed following the Public Works 
response.  This ensures that sewer incidents are appropriately categorized and directs spill 
documentation and reporting as necessary.  If a sanitary sewer leak, spill or overflow occurred, 
staff confirm that the  Assistant Director of Engineering & Public Works has been notified and are 
instructed to complete the Spill  Reporting Form. 

Work Requests are kept on file at the City for at least five (5) years. 

Spill  Reporting Form  
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The Spill  Reporting Form (Attachment 3) follows the outline of incident information as presented 
in the CIWQS online reporting form.  It is organized into sections for background information, 
spill location, initial observations, spill details, spill response, and notification.  Page one is 
generally complete by the Spill Response field crew, while the second page is completed by 
supervisory staff and the Assistant Director of Engineering & Public Works.  This organization 
ensures that all information required by CIWQS is recorded in a way that facilitates data entry.   

Applicable sections of the spill Reporting Form are completed onsite , including an estimate of the 
spill volume (see Attachment 2 �´�0�H�W�K�R�G�V���I�R�U���(�V�W�L�P�D�W�L�Q�J���6�S�L�O�O���9�R�O�X�P�H�µ��������spill reporting forms are 
submitted to the Assistant Director of Engineering & Public Works immediately following a spill.  
The reporting form is reviewed and finalized by the Assistant Director of Engineering & Public 
Works.  Spill  Reporting Forms are kept on file at the City for at least five (5) years. 

Photographs  

Photos shall be taken of spills during spill containment procedures and following spill cleanup.  
Photos are archived by the Assistant Director of Engineering & Public Works. 

California Integrated Water Quality System (CIWQS)  

Details on the requirements for spill �H�Q�W�U�\���L�Q�W�R���&�,�:�4�6���L�V���S�U�R�Y�L�G�H�G���L�Q���6�H�F�W�L�R�Q�������´Spill  Notification 
�D�Q�G�� �5�H�S�R�U�W�L�Q�J�� �3�U�R�F�H�G�X�U�H�V�µ���� �� �,�W�� �V�K�R�X�O�G�� �E�H�� �Q�R�W�H�G�� �W�K�D�W�� �L�I�� �&�,�:�4�6�� �E�H�F�R�P�H�V�� �X�Q�D�Y�D�L�O�D�E�O�H�� �I�R�U�� �D�Q�\��
reason, reporting timelines must still be met and information should be faxed or emailed to the 
San Diego RWQCB.  Attachment 6 (RWQCB Fax Reporting Form) may be used.  The City would 
then enter the data into CIWQS as soon as possible. 

G. POSTING 

When public health may be at risk, it becomes necessary to post signs warning of contamination 
in appropriate locations .  The San Diego County Department of Environmental Health and Quality 
(SDCDEHQ) will direct the closure of beach areas and the posting of warning signs.  The City will 
provide assistance to the SDCDEHQ as requested and the Assistant Director of Engineering & 
Public Works will keep in contact with the SDCDEHQ until warning signs are removed.  The Spill  
Reporting Form (Attachment 3) includes a question to address posting of health warnings.   

H. WATER QUALITY MONITORING 

�$�V�� �L�G�H�Q�W�L�I�L�H�G�� �R�Q�� �W�K�H�� �&�L�W�\�·�V��Spill  Response Flowchart (Attachment  1) and on the Spill  Reporting 
Form (Attachment 3) and Flowchart (Attachment 4), sewage spills in which an estimated 50,000 
gallons or greater  are discharged into a surface water, the Enrollee shall conduct the following 
water quality sampling no later than 18 hours  after the �&�L�W�\�·�V knowledge of a potential discharge 
to a surface water:  

�
  Collect one water sample, each day of the duration of the spill, at:  

o A point in a drainage conveyance system before the drainage conveyance system 
flow discharges into a receiving water, if sewage discharges to a surface water via 
a drainage conveyance system; and/or  

o Each of the three receiving water sampling locations: 

�x A point in the receiving water where sewage initially enters the receiving 
water. 
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�x A point in the receiving water, upstream of the point of sewage 
discharge, to capture ambient conditions absent of sewage discharge 
impacts. 

�x A point in the receiving water, downstream of the point of sewage 
discharge, where the spill material is fully mixed with the receiving water. 

�x If the receiving water has no flow during the duration of the spill, the City must report 
�´�1�R���6�D�P�S�O�L�Q�J���'�X�H���7�R���1�R���)�O�R�Z�µ���I�R�U���L�W�V���U�H�F�H�L�Y�L�Q�J���Z�D�W�H�U���V�D�P�S�O�L�Q�J locations.  

D-MAX Engineering, Inc. sampling staff are available on-call to respond to spills when requested 
by the City, in accordance with the procedures on the response flowchart and reporting form.  For 
spills that reach surface waters, monitoring and testing activities will include the following steps:  

1. Trained staff will gather representative samples upstream and downstream of any 
location where spill reached a receiving water body, as well as at the location where 
the spill entered the water.  Sampling will consider spill travel time in the surface 
water and areas where monitoring may not be possible.   

2. Trained staff will collect all samples using proper sampling procedures.  This includes 
documentation of proper maintenance and calibration of monitoring instruments and 
devices.      

3. Log the sample location, time, and water temperature on the chain of custody form.  

4. An accredited or certified laboratory will a nalyze the samples for selected 
constituents, which may include: 

�x Ammonia; 

�x Bacterial Indicators (Total and Fecal Coliform, Enterococcus, and E. coli);  

�x Biochemical Oxygen Demand (BOD); 

�x Dissolved Oxygen (DO); and 

�x Total Suspended Solids (TSS) 

5. Conduct additional sampling requirements as imposed by the SDCDEH and/or the 
RWQCB. 

Water quality results are required to be uploaded into CIWQS for Category 1 spills in which 
50,000 gallons or greater are spilled to surface waters.  Water sampling results may be sent to the 
SDCDEH and the San Diego RWQCB as well as to other regulatory agencies as directed. 
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SECTION 4: SPILL NOTIFICATION AND REPORTING PROCEDURES 

The City has a responsibility to report and monitor all spills in accordance with the regulatory 
requirements.  The chain of communication for reporting spills is generally summarized below. All 
spills (Category 1, Category 2, Category 3, Category 4, and PLSDs) are reported to the SWRCB 
using the online CIWQS.   However, regulatory notification and reporting requirements vary based 
on the type of spill.  Additional details are provided in the  response and reporting flowchart s in 
Attachments 1 and 4. 

1. Reports of spills are received by the Public Works front desk.  A work order is 
generated using CityWorks and appropriate sewer personnel are dispatched to the 
site.   

2. Sewer staff respond to the spill.  Staff notify the Assistant Director of Engineering & 
Public Works of all confirmed spills, both public spills and PLSDs, while onsite. 

3. The sewer crew lead records spill-related information (e.g. spill volume, GPS 
coordinates, photographs) while onsite and completes the Spill  Reporting Form 
(Attachment 3). 

4. The Assistant Director of Engineering & Public Works reports the spill per methods 
and timelines outlined on the Spill  Reporting Flowchart (Attachment 4) and reviews 
the spill Reporting Form. 

5. Regulatory reporting requirements based on the type of discharge are outlined 
below, as presented in the Spill  Reporting Flowchart (Attachment 4). 
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SPILL NOTIFICATION, MONITORING, AND REPORTING PROCEDURES 
�7�K�H���I�R�O�O�R�Z�L�Q�J���R�X�W�O�L�Q�H�V���W�K�H���&�L�W�\�·�V���V�S�L�O�O��notification, monitoring, and reporting requirements.  Report 
contents shall include all required information in accordance with the General Order, as indicated 
on the Spill Reporting Form (Attachment 3). 

I. Category 1  -  

(1) Within two (2) hours  of the �&�L�W�\�·�V 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 (1-800- 
852-7550) and obtain a notification control number.  

(2) Within 18 hours  of the �&�L�W�\�·�V knowledge of a Category 1 spill of 50,000 
gallons or greater, conduct water quality sampling of the receiving water . 

(3) Within three (3) business days  of the �&�L�W�\�·�V knowledge of a Category 1 
spill, the Assistant Director of Engineering & Public Works shall submit a 
Draft Spill Report to the online CIWQS Sanitary Sewer System Database.  

(4) Within 15 calendar days  of the spill end date, the Assistant Director of 
Engineering & Public Works shall submit a Certified Spill Report for 
Category 1 spills, to the online CIWQS Sanitary Sewer System Database.  
Upon completion of the Certified Spill Report, the online CIWQS Sanitary 
Sewer System Database will issue a final spill event identification number. 

(5) For any spill in which 50,000 gallons or greater discharged into a surface 
water, within 45 calendar days  of the spill end date, the Assistant 
Director of Engineering & Public Works shall submit a Spill Technical 
Report to the online CIWQS Sanitary Sewer System Database. 

(6) The Assistant Director of Engineering & Public Works shall update or add 
additional information to a Certified Spill Report within 90 calendar days  
of the spill end date by amending the report or by adding an attachment 
to the Spill Report in the online CIWQS Sanitary Sewer System Database. 
The Enrollee shall certify the amended report.   

�x After 90 calendar days, the Assistant Director of Engineering & 
Public Works shall contact the State Water Board at 
SanitarySewer@waterboards.ca.gov to request to amend a Spill 
Report. The Legally Responsible Official shall submit justification 
for why the additional information was not reported within the 
Amended Spill Report due date. 

II. Category 2   

(1) Within three (3) business days  of the City�·�V�� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �D���&�D�W�H�J�R�U�\�� ����
spill, the Assistant Director of Engineering & Public Works shall submit a 
Draft Spill Report to the online CIWQS Sanitary Sewer System Database.  

(2) Within 15 calendar days  of the spill end date, the Assistant Director of 
Engineering & Public Works shall submit a Certified Spill Report for the 
Category 2 spill, to the online CIWQS Sanitary Sewer System Database 
(https://ciwqs.waterboards.ca.gov). Upon completion of the Certified Spill 
Report, the online CIWQS Sanitary Sewer System Database will issue a 
final spill event identification number.  
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(3) The Assistant Director of Engineering & Public Works shall update or add 
additional information to a Certified Spill Report within  90 calendar days  
of the spill end date by amending the report or by adding an attachment 
to the Spill Report in the online CIWQS Sanitary Sewer System Database. 
The Enrollee shall certify the amended report.  

�x After 90 calendar days, the Assistant Director of Engineering & 
Public Works shall contact the State Water Board at 
SanitarySewer@waterboards.ca.gov to request to amend a Spill 
Report. The Legally Responsible Official shall submit justification 
for why the additional information was not reported within the 
Amended Spill Report due date. 

III.  Category 3   

(1) The Assistant Director of Engineering & Public Works shall report and 
certify all Category 3 spills to the online CIWQS Sanitary Sewer System 
Database within 30 calendar days  after the end of the month in which 
the spills occurred. (For example, all Category 3 spills occurring in the 
month of February shall be reported and certified by March 30th). After 
the Legally Responsible Official certifies the spills, the online CIWQS 
Sanitary Sewer System Database will issue a spill event identification 
number for each spill. 

IV. Category 4 and/or Lateral Spills  
(1) The Assistant Director of Engineering & Public Works shall report and 

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

(2) For all Category 4 spills and spills from its owned and/or operated 
laterals that are caused by a failure or blockage in the lateral and that do 
not discharge to a surface water, the Assistant Director of Engineering & 
Public Works shall:  

�x Maintain records of all applicable data using the Spill Reporting 
Form;  

(3) The Assistant Director of Engineering & Public Works shall provide 
records upon request by State Water Board or Regional Water Board 
staff.  

�x Annually upload and certify a report, in an appropriate digital 
format, of all recordkeeping of spills to the online CIWQS 
Sanitary Sewer System Database, by February 1st after the end of 
the calendar year in which the spills occurred.  

(4) A spill from a City-owned and/or operated lateral that discharges to a 
surface water is a Category 1 spill; the Assistant Director of Engineering & 
Public Works shall report all Category 1 spills per as indicated in part I, 
above. 

V. Spills of 1,000 Gallons or Greater  
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(1) Per Water Code section 13271, for a spill that discharges in or on any 
waters of the State, or discharges or is deposited where it is, or probably 
will be, discharged in or on any waters of the State, the Enrollee shall 
notify the California Office of Emergency Services and obtain a California 
Office of Emergency Services Control Number as soon as possible but no 
later than two (2) hours after:  

�x The Enrollee has knowledge of the spill; and  
�x Notification can be provided without substantially impeding 

cleanup or other emergency measures.  

(2) The notification requirements in this section apply to individual spills of 
1,000 gallons or greater, from an Enrollee-owned and/or operated 
laterals, to a water of the State. 

(3) Following the initial notification to the California Office of Emergency 
Services and until such time that the Enrollee certifies the spill report in 
the online CIWQS Sanitary Sewer System Database, the Enrollee shall 
provide updates to the California Office of Emergency Services regarding 
substantial changes to:  

�x Estimated spill volume (increase or decrease in gallons initially 
estimated);  

�x Estimated discharge volume discharged directly into waters of 
the State or indirectly into a drainage conveyance system 
(increase or decrease in gallons initially estimated); and  

�x Additional impact(s) to the receiving water(s) and beneficial uses. 

ADDITIONAL REPORTING REQUIREMENTS 

Annual Report  

The Assistant Director of Engineering & Public Works will update and certify the Annual Report in 
CIWQS by April 1 st of each year .  Report contents shall include all required information in accordance 
with the General Order, as indicated in CIWQS. 

�´�1�R���6�S�L�O�O�µ���&�H�U�W�L�I�L�F�D�W�L�R�Q�� 
If either no spills occur during a calendar month or only Category 4, and/or City -owned and/or operated 
lateral spills (that do not discharge to a surface water) occur during a calendar month, the Assistant Director 
of Engineering & Public Works shall certify, within 30 calendar days after the end of each calendar month, 
�H�L�W�K�H�U�� �D�� �´�1�R-�6�S�L�O�O�µ�� �F�H�U�W�L�I�L�F�D�W�L�R�Q�� �V�W�D�W�H�P�H�Q�W���� �R�U�� �D�� �´�&�D�W�H�J�R�U�\�� ���� �6�S�L�O�O�V�µ�� �D�Q�G���R�U�� �´�1�R�Q-�&�D�W�H�J�R�U�\�� ���� �/�D�W�H�U�D�O�� �6�S�L�O�O�V�µ��
certification statement, in the online CIWQS Sanitary Sewer System Database, certifying that there were 
either no spills, or Category 4 and/or Non-Category 1 Lateral Spills that will be reported annually for the 
designated month.  

If a spill starts in one calendar month and ends in a subsequent calendar month, and the City has no further 
spills of any category, in the subsequent calendar month, the Assistant Director of Engineering & Public 
Works �V�K�D�O�O���F�H�U�W�L�I�\���´�Q�R-�V�S�L�O�O�V�µ���I�R�U���W�K�H���V�X�E�V�H�T�X�H�Q�W���F�D�O�H�Q�G�D�U���P�R�Q�W�K���� 

If the City has no spills from its systems during a calendar month, but the City reported a spill from a private 
lateral or a private system, the Assistant Director of Engineering & Public Works �V�K�D�O�O�� �F�H�U�W�L�I�\�� �´�Q�R-�V�S�L�O�O�V�µ�� �I�R�U��
that calendar month.  



14 
 

If the City has spills from its owned and/or operated laterals during a calendar month, the Assistant Director 
of Engineering & Public Works shall not �F�H�U�W�L�I�\���´�Q�R���V�S�L�O�O�V�µ���I�R�U���W�K�D�W���F�D�O�H�Q�G�D�U���P�R�Q�W�K�� 

Reporting of Spills from Privately -Owned Sewer Laterals and/or Private Sanitary Sewer 
Systems  
Within 24 hours of becoming aware of a spill (as described below) from a private sewer lateral or 
private sanitary sewer system that is not owned/operated by the City, the Assistant Director of 
Engineering & Public Works may report the following observations to the online CIWQS Sanitary 
Sewer System Database at the following link: https://ciwqs.waterboards.ca.gov:  

�x A spill equal or greater than 1,000 gallons that discharges (or has a potential to 
discharge) to a water of the State, or a drainage conveyance system that discharges to 
waters of the State; or  

�x Any volume of sewage that discharges (or has a potential to discharge) to surface waters.  

In the CIWQS module, the Assistant Director of Engineering & Public Works may identify:  

�x Time of observation;  
�x Description of general spill location (for example, street name and cross street names);  
�x Estimated volume of spill;  
�x If known, general description of spill destination (for example, flowing into drainage 

channel, flowing directly into a creek, etc.); and  
�x If known, name of private system owner/operator.  

The CIWQS database will make the name and contact information of the entity voluntarily 
reporting a private spill, accessible to State and Regional Water Board staff only. The CIWQS 
database will only make information regarding the actual spill, accessible to the public. 

Regulatory Contact Information  
Contact information for the California Office of Emergency Services (Cal OES), the San Diego 
County Department of Environmental Health, and the San Diego RWQCB is provided in 
Attachment 5.   Contacts for adjacent jurisdictions are also provided so that any issues discovered 
in other jurisdictions can be promptly referred.   

Certification  

All information required to be reported into the CIWQS online database will be certified by 
Assistant Director of Engineering & Public Works, who is the Legally Responsible Official (LRO).  
Any change to the registered LRO shall be submitted by the City to the State Water Board within 
30 days of the change by calling (866) 792-4977 or emailing help@ciwqs.waterboards.ca.gov. 

SECTION 5:     TRAINING 
The City recognizes the importance of consistent staff training and documentation of training 
�V�H�V�V�L�R�Q�V���� �� �7�K�H�� �&�L�W�\�·�V�� �Z�D�V�W�H�Z�D�W�H�U�� �V�W�D�I�I�� �L�V�� �W�U�D�L�Q�H�G�� �R�Q�� �H�P�H�U�J�H�Q�F�\�� �U�H�V�S�R�Q�V�H�� �S�O�D�Q�� �S�U�R�F�H�G�X�U�H�V���� �V�D�I�H�W�\��
policies, and equipment.  The Sewer Crew Chief is responsible for documenting the details of each 
training event including dates, content, and participating employees.    A sample training 
template is provided as Attachment 7.  Training components include the following:  

mailto:help@ciwqs.waterboards.ca.gov
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�x New wastewater hires or staff transferred from another group in Public Works will be 
�W�U�D�L�Q�H�G���R�Q���W�K�H���&�L�W�\�·�V��SERP.  A quick reference guide on how to use the SERP is included as 
Attachment 8.   

�x �$�O�O�� �Z�D�V�W�H�Z�D�W�H�U�� �D�Q�G�� �V�W�D�Q�G�E�\�� �V�W�D�I�I�� �U�H�Y�L�H�Z�� �W�K�H�� �&�L�W�\�·�V��SERP at least semiannually and as 
necessary following a spill event. 

�x Training on the SERP includes at least one scenario-based spill emergency response 
simulation to ensure staff are properly trained and prepared in the event of a spill.  This 
training includes practical exercises in estimating spill start times and calculating spill 
volume spill and recovered (see Attachment 2).   

�x Annual training to assess after hours procedure and spill response. 

�x Initial and recurrent training on the SERP is provided as necessary to outside contractors.  
This includes spill response training during pre -construction meetings on all projects that 
may impact the sewer system as well as routine spill response training of Construction 
Managers. 

�x Following each spill event, the City of National City Spill Review Committee composed of 
the Assistant Director of Engineering & Public Works, Sewer Crew Chief, and applicable 
sewer staff will meet to discuss the cause of the spill, procedural response of the sewer 
staff, regulatory and compliance documentation and to determine whether additional 
issues and/or resources need to be addressed to prevent the reoccurrence of the spill or 
to better respond to the spill in the future.   Actions taken to prevent future spills are 
documented on the Spill  Reporting Form (Attachment 3).  

SECTION 6:     ATTACHMENTS 

Attachment 1: Spill Response Flowchart 
Attachment 2: Methods for Estimating Spill Volume 
Attachment 3: Spill Reporting Form  
Attachment 4: Spill Reporting Flowchart 
Attachment 5: Regulatory Agency and Adjacent Jurisdiction Contact Information 
Attachment 6: RWQCB Fax Reporting Form 
Attachment 7: Training Template 
Attachment 8: SERP Quick Reference Guide 
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METHODS FOR ESTIMATING SPILL VOLUME 
 
There are a variety of methods to estimate the volume of a sanitary sewer overflow.  The three methods 
that will most likely be used by the City of National City are presented below.  The method most 
appropriate to the sewer overflow in question should be used by the person who is making the 
estimate.  Every effort should be made to make the best possible estimate of the spill volume.   
 

Method 1 --- Eyeball Estimate 
 
The volume of small spills can be estimated usin�P�����v���^���Ç�������o�o�����•�š�]�u���š���X�_����To use this method imagine the 
amount of water that would spill from a bucket or a barrel.  A bucket contains 5 gallons and a barrel 
contains 50 gallons.  If the spill is larger than 50 gallons, try to break the standing water into barrels and 
then multiply by 50 gallons.  This method is useful for contained spills up to 100 gallons. 
 

Method 2 --- Measured Volume 
 
The volume of most contained spills can be estimated using this method.  The shape, dimensions, and 
the depth of the spilled wastewater are needed.  Shape and dimensions are used to calculate the area of 
the spill and the depth is used to calculate the volume.   

Step 1.   Sketch the shape(rectangle, circle, triangle) of the contained sewage. 

Step 2.   Measure or pace off the dimensions (length, width, diameter, etc). 

Step 3.   Measure the depth at several locations and calculate an average (i.e. total of all depths 
measured divided by number of measurements taken). 

Step 4.   Convert the dimensions, including depth, to feet. 

Step 5.   Calculate the area using the following formulas: 

Rectangle Area = length (feet) x width (feet) 

Circle Area = 0.785 x diameter (feet) x diameter (feet) 

Triangle Area = 0.5 x base (feet) x height (feet) 

Step 6.  Multiply the area (square feet) times the depth (in feet) to get volume (in cubic feet). 

Step 7.  Multiply the volume (cubic feet) by 7.5 to convert it to gallons. 
 
Method 3 --- Duration and Flow Rate 
 
Some spills do not pond at the site, but instead may flow into the storm drain system and receiving 
waterways.  For such spills, you need to establish the time duration of the spill and the flow rate.  The 
methods of estimating duration and flow rate are: 

Duration:  The duration is the amount of time elapsed from the time the spill started to the time 
the spill stopped. 
 

Start time is sometimes difficult to establish.  Here are some approaches: 
Local residents can be used to establish start time.  Inquire as to their observations. 
Spills that occur in rights-of-way are usually observed and reported quickly.  Spills that 
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occur out of the public view can go on longer.  Sometimes observations like odors or 
sounds (e.g. water running in a normally dry creek bed) can be used to estimate the 
start time. 

 
Changes in flow on a downstream flowmeter can be used to establish the start time.  
T�Ç�‰�]�����o�o�Ç���š�Z���������]�o�Ç���(�o�}�Á���‰�����l�•�����Œ�����^���µ�š���}�(�(�_���}�Œ���(�o���š�š���v���������Ç���š�Z����loss of flow.  This can be 
identified by comparing hourly flow data, when available. 
 
Conditions at the spill site change with time.  Initially there will be limited deposits of 
grease and toilet paper.  After a few days to a week, the grease forms a light colored 
residue.  After a few weeks to a month the grease turns dark.  In both cases the quantity 
of toilet paper and other materials of sewage origin increase in amount.  These changes 
with time can be used to estimate the start time in the absence of other information. 
 
End time is usually much easier to establish.  Field crews on-�•�]�š�����}���•���Œ�À�����š�Z�����^���o�}�Á 
���}�Á�v�_���š�Z���š���}�����µ�Œ�•���Á�Z���v���š�Z�������o�}���l���P�����Z���•���������v���Œ���u�}�À�����X�� �d�Z�����^���o�}�Á�����}�Á�v�_�������v�����o�•�}������ 
observed in downstream flowmeters. 

 
Flow Rate: The flow rate is the average flow that left the sewer system during the time of the 
spill.  There are three ways to estimate the flow rate: 

 
San Diego Manhole Flow Rate Chart:  This chart shows the sewage flowing from a 
manhole cover for a variety of flow rates.  The observations of the field crew are used to 
select the approximate flow rate from the chart. 
 
Flowmeter:  Changes in flows in the downstream flowmeters can be used to estimate 
the flow rate during the spill. 
 
Estimate based on up-stream connections:  Once the location of the spill is known, the 
number of upstream connections can be determined from the City sewer maps.  
Multiply the number of connection by 200 to 250 gallons per day per connection or 8-10 
gallons per hour per connection. 
 

Once duration and flow rate have been estimated, the volume of the spill is the product of the 
duration in hours or days times the flow rate in gallons per hour or gallons per day.  That is, 
 Volume of spill = duration (in hours or days) x flow rate (in gallons/hour or gallons/day) 
   
Additional Information 
The methods presented here have been adapted from the Regional Water Quality Control Board (RWQCB) San 
Francisco Bay Region requirements for reporting Sanitary Sewer Overflows (SSO) as shown at 
http://www.waterboards.ca.gov/sanfranciscobay/publications_forms/documents/sso%20reporting%20requireme
nts%20nov%2011%202004.pdf and the City of San Diego Sewer System Management Plan at 
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WASTEWATER/SDCSD_Sewer_System_Management_Pla
n_2020.pdf. 

http://www.waterboards.ca.gov/sanfranciscobay/publications_forms/documents/sso%20reporting%20requirements%20nov%2011%202004.pdf
http://www.waterboards.ca.gov/sanfranciscobay/publications_forms/documents/sso%20reporting%20requirements%20nov%2011%202004.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WASTEWATER/SDCSD_Sewer_System_Management_Plan_2020.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WASTEWATER/SDCSD_Sewer_System_Management_Plan_2020.pdf
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 CITY OF NATIONAL CITY  
SPILL REPORTING FORM 

 

Spill Response staff name(s): __________________________________________________________________________________________________  

Refer to Spill Response and Reporting Flow Charts, and Spill Volume Estimation Handout for additional guidance . 

A. BACKGROUND INFORMATION   
 1.  Did a sanitary sewer leak, spill, or overflow occur?     ��  Yes (Complete this form)  ��  No (Do not complete this form)  

 2.  Was the spill caused by conditions within the public sewer?     ��  Yes (skip to Part B)   

��  No (private lateral spill) Record Responsible party name/contact info : ______________________________________________ 

(Also record the names, phone numbers, and organizations of all involved parties on the CityWorks Request.) 

Was the case referred to City Code Conformance Staff?  ��  No  ��  Yes, date referred: ______/______/______   

B. SPILL LOCATION     ��  Photos taken  at spill location(s), pathway, extent, conveyance, and discharge points (required)   
1. Location name/address/description: ________________________________________________________________________________________  

Coordinates: _____________________ , _____________________ (decimal degrees)    Manhole # or range: _______________ 

�$�G�G�·�O��appearance point(s) descriptions/coordinates: _______________________________________________________________________ 

2. Did the spill reach a drainage channel and/or creek, river, bay or other water body?  ��  No  ��  Yes: _______________________ 

If yes, supervisor notified to initiate water quality monitoring:   ��   YES; Notification Date ____/_____/_____ Time: __________ 

3. Did the spill reach a storm drain conveyance?  ��  No  ��  Yes, describe: _____________________________________________________ 

4. Was the spill located within 1,000 feet of a municipal water intake?   ��  No  ��  Yes: ________________________________________     

C. SPILL DETAILS    (See spill volume estimation handout for start time, area, volume, and, flow rate estimation methods.) 
1. Spill start time estimat ion method(s):  ��  Observer report   ��  Flow meter   ��  Visual/situational evidence: _________________ 

Estimated spill START date/time                                 Date: ______/______/______  Time: ______________ 

2. Date/time Public Works notified /discovered spill:      Date: ______/______/______ Time: ______________ 

3. Estimated Public Works arrival  date/time:   Date: ______/______/______ Time: ______________ 

4. Estimated spill END date/time:   Date: ______/______/______ Time: ______________ 

5. Spill  response completed:     Date: ______/______/______ Time: ______________ 

6. Estimated spill flow rate at time of arrival:  _____________ gal/hr 

7. Estimated spill volume total :  _____________ gallons; Spill volume estimation method used:  ��   Eyeball (<100 gal)       

��   Duration/Flow Method:  Duration:______(hours OR days) x Flow Rate______ (gal/hour OR gal/day) = ________________ gal  

��   Measured Volume Method : (Area:_________ft2 x Depth: _____ft)*7.5=_________ gal  ��   Other: _______________________________  

8. Estimated volume of spill recovered :  ______________ gallons; Recovered volume estimate source: ��   Eyeball (<100 gal) 

��   Calculation: ______________ ��   Measurement: ______________ ��   Flow Meter   ��   Vactor truck  ��   Other: __________________ 

9. If spill recovered volume does not equal  spill total volume, account for the remainder:   ��   N/A , fully recovered 

��   Volume infiltrated on pervious surface: ______ gal   ��   Volume remaining in conveyance: ______ gal 

��   Volume discharged to surface water: ______ gal     ��  Volume discharged to groundwater infiltration basin: ______ gal 

10. Where did the sewer failure occur?  ��  Upper lateral  ��  Lower lateral  ��  Main  ��  Pump Station  ��  Other: ________________ 

11. Description of the structure at failure location:  Material: __________________ Est. age: __________ Condition: ________________ 

12. Mark all causes of the spill: ��  Grease Deposition-FOG   ��  Root intrusion   ��  Debris   ��  Pipe Structural Problem/Failure 

��  Flow exceeded capacity    ��  Pump Station Failure    ��  Vandalism    ��  Operator Error    ��  Other _______________________ 

13. Description of source investigation & findings: ____________________________________________________________________________ 

______________________________________________________________________________________________________________________________ 

14. Is there an ongoing investigation ?  ��  No   ��  Yes (reason, expected completion date): ___________________________________ 

15. Description of all spill response efforts :  ��  Cleaned-up     ��  Contained all/portion     ��  Returned all/portion to sewer    

��  Restored flow     ��  Inspected sewer using CCTV     ��  Other ____________________________________________________________ 
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D. IMPACT EVALUATION   

1. Water bodies impacted:  ��   7th Street Channel     ��   Paradise Creek     ��   Sweetwater River     ��  San Diego Bay    ��  N/A  

2. Impacts on Water Body(s):  ��   N/A  ��   Observed impacts of aquatic life: __________________________________________________    

��  Public Closures/Access Restrictions: __________________________________ # days: _____ Entity responsible: _________________ 

��  Posted Health Warnings     ��  Other: ______________________________________________________________________________________ 

3. Was the spill associated with a storm event?  ��  No   ��  Yes (describe): _____________________________________________________ 

4. Identify system modifications, and operation and maintenance program modifications needed to prevent repeated spill 

occurrences at the same spill event location:  ��  Inspect/repair/replace defective sewer asset: ____________________________   

��  Enforcement action against illicit discharge source: _____________________________________________________________________ 

��  Planned rehabilitation or replacement (CIP)  ��  Adjusted schedule/method of preventative maintenance: ______________ 

��  Other (describe): __________________________________________________________________________________________________________ 

5. Describe any additional impacts of spill: ____________________________________________________________________________________     

E. NOTIFICATION &  REPORTING 
��  Category 1  (any quantity reached surface waters): 

 ��  Within 2 Hours : Report to Cal OES: (800) 852-7550 Date: ____/____/____ Time: ______Notification Control # ____________ 

 ��  IF >50,000 gallons discharged to surface waters: receiving water sampling conducted within 18 Hours    ��  N/A  

 ��  Within 24 Hours : Report to RWQCB (RB9Spill_Report@waterboards.ca.gov or (619) 516-1990) 

��  Within 3 business days: Draft CIWQS report         ��  Within 15 calendar days of spill end : certify CIWQS Report  

��  >50,000 gallons discharged to surface waters: within 45 calendar days of spill end : certify CIWQS Technical Report  

��  Category 2 (1,000+ gal, no discharge to surface waters): 

��  Spill discharging/threatening to discharge to Waters of the State: ��  No  ��  Yes: Within 2 Hours : Report to Cal OES: 

(800) 852-7550  Date: ____/____/____ Time: ______Notification Control # ____________ 

��  Within 3 business days : Draft CIWQS report       ��  Within 15 calendar days  of spill end date : certify CIWQS report 

��  Category  3 (50-1,000gal, no discharge to surface waters)       

��  Within 30 calendar days  after end of the month in which spill occurred : Submit CIWQS monthly certified spill report  

��  Category  4 (<50gal, no discharge to surface waters):     

��  Within 30 calendar days  after end of the month in which spill occurred : Certify estimated total spill volume exiting 

the sanitary sewer system, and the total number of all Category 4 spills in CIWQS 

��  By February 1 st after end of calendar year in which spills occurred: Certify report of all Category 4 spills in CIWQS 

��  Private Lateral Sewage Discharge   

 ��  >1,000 gal and spill discharging/ threatening to discharge to Waters of the State: ��  No  ��  Yes: Within 2 Hours :  

 Report to Cal OES: (800) 852-7550  Date: ____/____/____ Time: ______Notification Control # ____________ 

��  >1,000 gal: within 24 Hours : Report to RWQCB (RB9Spill_Report@waterboards.ca.gov or (619) 516-1990)   ��  N/A 

��  Within 30 calendar days  after end of the month in which spill occurred : Submit CIWQS monthly certified spill report  

E. M ONITORING (Sampling contractor to provide input on the following) 
Constituents: ��  N/A   ��  Ammonia  ��   Total Coliform ��  Fecal Coliform ��  E-coli ��  Enterococus ��  Other: ______________________ 

Locations  Description  Coordinates  Sample Dates (Daily  for duration of spill ) 

Conveyance: DCS-001  X  
Y 

RW at spill: RSW-001  X  
Y 

Upstream: RSW-001U  X  
Y 

Downstream : RSW-001D  X  
Y 

 



 

 

 

 

 

 

 

 

 

 

 

 

Attachment 6  

Regulatory Agency and Adjacent Jurisdiction Contact Information  
 
 



 
Contact Information for Spill Reporting  

 

Contact Agency  Business Hours  After Hours  Email  Required Info  

California Office of 
Emergency Services 
(Cal OES) 

(800) 852-7550 (800) 852-7550  

Name and telephone number of person 
reporting; Name and address of facility; 
Time and type of incident; Name and 
quantity of hazardous material(s) 
involved; Extent of injuries; Possible 
hazard to human health and the 
environment outside the facility. 

San Diego County 
Department of 
Environmental 
Health and Quality 

(858) 495-5579 (858) 565-5255  

Name and telephone number of person 
reporting; Name and address of facility; 
Time and type of incident; Name and 
quantity of hazardous material(s) 
involved; Extent of injuries; Possible 
hazard to human health and the 
environment outside the facility. 

San Diego Regional 
Water Quality 
Control Board 

(619) 516-1990  RB9Spill_Report@waterboards.ca.gov 

Name and telephone number of person 
reporting; service area; responsible party 
for spill; estimated spill volume; location; 
waterbody (if any); start date/time; end 
date/time; and confirmation of Cal OES 
and Health Dept notification. 

 



Contact I nformation for Adjacent Jurisdictions  
 

Jurisdiction  Contact  
Business 
Hours  

After Hours  

County of San Diego  Dept Public Works Wastewater Office (858) 514-4990  (858) 565-5262 

City of Chula Vista  Public Works - Operations (619) 397-6000   

City of Chula Vista  Police Department (non-emergency) (619) 691-5151  (619) 691-5151  

City of San Diego  Sewer spill reporting (619) 515-3525 (619) 515-3525 

City of San Diego  Police Department (non-emergency)   (619) 531-2000 

Port of San Diego   Environmental Management (Storm Drain) (619) 686-6254   

Port of San Diego   Harbor Police Dispatch (spills to SD Bay) (619) 686-6272 (619) 686-6272 

Naval Base San 
Diego  / Coronado  

Public Works Trouble Desk (619) 556-1309 (619) 556-7349 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD –  

SANITARY SEWER OVERFLOW 24-HO UR NOTIFICATION REPORT FORM 
FOR CATEGORY 1 SPILLS IN THE SAN DIEGO REGION 

ORDER No. R9-2007-0005 
 

If CIWQS is not working , the 3-day draft report may be faxed in using this form.  Please provide the following information, 
if available. 
 

RWQCB STAFF CONTACT __________________________________  

DATE OF NOTIFICATION   ___  /  ___  / ___ TIME OF NOTIFICATION  __  __  :  __  __ AM / PM 

 

REPORTED BY __________________________________________ PHONE:  ( ______ )  ____________________ 

REPORTING AGENCY:  ______________________________________________  

AGENCY ADDRESS:  _____________________________________________________________________________________ 

RESPONIBLE PARTY (if not the Reporting Agency): ____________________________________________________________�{      

�{     PUBLIC SPILL             �{      PRIVATE SPILL  

 

ESTIMATED TOTAL SSO VOLUME (GALLONS):  _________________  

ESTIMATED RECOVERED VOLUME (GALLONS): _______________ 

LOCATION OF SSO: _____________________________ START DAY/TIME:____________________________________ 

_____________________________________________ �{    CONTAINED   �{     ON-GOING   

CITY:  _______________________________________ END DAY/TIME:______________________________________ 

ZIP:    __________________ 

 

WATERS OF STATE IMPACTED?    �{  YES    �{   NO  

 STORM DRAIN: ______________________________________________ 

 PRIMARY SURFACE WATER:  _________________________________ 

 SECONDARY SURFACE WATER: _______________________________ 

 OTHER IMPACTED WATER: ___________________________________  

 BEACH CLOSURE?   �{  YES    �{   NO  LOCATION:  _____________________________ 

 

LOCAL HEALTH AGENCY NOTIFIED IMMEDIATELY?     �{  YES    �{   NO  DATE/TIME 

OFFICE OF EMERGENCY SERVICES NOTIFIED?           �{  YES    �{   NO   DATE/TIME 

  OES CONTROL #                                             

CAUSE / COMMENTS / OTHER DETAILS:  

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________ 

SSO 24-HOUR NOTICE 



Employee Training   

 
Training Sign -In Sheet  

 
Topic  
 
 

 
 

Date  

Presenter   

 

# Name Signature  
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Quick Reference Guide for  the  
Spill  Emergency Response Plan  (SERP) 

This quick reference guide should serve as the first point of reference when in need of a reminder of SPILL 
response and reporting procedures.  The table below directs staff to the necessary information and identifies 
the location of it in the SERP for more details.   

�,���Q�H�H�G���W�R�« Why?  Location in SERP 
Review the SPILL response 
procedure. 

Standard Spill response 
procedures are followed for both 
public and private lateral spills. 

Attachment 1  
(Spill Response Flowchart) 
Section 3 (Spill Response 
Procedures) 

Assess who needs to be 
contacted about a spill.   

The PW Director is notified of all 
Spills (both public and private 
spills) while on site.  Additional 
PW staff or personnel from other 
agencies may be called to aid in 
the Spill response effort. 

Attachment 3  
(Spill Reporting Flowchart) 
Section 3 (Spill Response 
Procedures) 

Estimate the spill volume. The Spill Reporting Form records 
the total volume of the spill and 
the volume of the spill recovered.  
Volume estimates are completed 
while on site. 

Attachment 2  
(Methods for Estimating Spill 
Volume) 

Fill out a Spill report form. All Spills (both public and private 
lateral spills) require proper 
documentation.  Reporting forms 
are turned in to the PW Director 
following spill response efforts. 

Attachment 4  
(Spill Reporting Form) 
Section 3. F (Spill Documentation) 

Request water quality monitoring. Any Spill that reaches a drainage 
channel and/or creek, bay, or 
other water body may call for 
water quality monitoring.  Notify 
the PW Director. 

Attachment 1  
(Spill Response Flowchart) 
Section 3.H  (Water Quality 
Monitoring) 

Report a Spill to a regulatory 
agency. 

Regulatory notification and 
reporting requirements vary based 
on the type of spill.   All Spills 
(both public and private lateral 
spills) are reported by the PW 
Director to the State Water 
Resources Control Board 
(SWRCB) using an online system.  
Information is input using the 
completed Spill Reporting Form. 

Attachment 3  
(Spill Reporting Flowchart) 
Attachment 6  
(Regulatory and Adjacent 
Jurisdiction Contact Information) 

Report a Spill to another 
jurisdiction. 

Spill is out of National City 
jurisdiction. 

Attachment 6  
(Regulatory and Adjacent 
Jurisdiction Contact Information) 
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The City of National City is responsible for the Operation and Maintenance (O&M) of all 
wastewater collection assets. Within the City of National City, the Public Works Department 
oversees the O&M of its two (2) lift stations. 

In the event of emergencies concerning any of the above-listed lift stations, an internal 
communication protocol has been developed. Below is the list of key individuals in the 
communications protocol. 

Emergency Contact List 

Name:    Arturo Gonzalez 

Organization:    City Public Works 

Title:    Streets / Wastewater Superintendent 

  

Name:    Faavaeilealofa Fiatoa Jr. 

Organization:    City Public Works 

Title:    Public Works Crew Supervisor 

  



Emergency Response Plan 
Lift Stations 

The information provided within this document is for the sole purpose of responding to potential 
or actual lift station failures and implementing protocols to mitigate sanitary sewer overflows. 

This document includes a summary of the standard operating procedures to respond to a potential 
or actual sewer overflow at either of the City of National City’s Lift Stations and the equipment 
selection for by-passing each individual or multiple lift stations. 

This document serves as a supplement to the City’s Sanitary Sewer Overflow Emergency 
Response Plan included in the Sewer System Management Plan; it is not all inclusive and must 
be updated on a regular basis. 

Training shall be conducted on an on-going basis; observations will be noted and critiqued with 
those participating in the training exercise. Documentation of the trainings shall be in compliance 
with the Sanitary Sewer Overflow Emergency Response Plan. 

  



The City of National City (City) prepared a Sanitary Sewer Overflow Emergency Response Plan 
(SSOERP), which is included in the City’s Sewer System Management Plan (SSMP) and serves 
to establish the formal procedures for City staff to contain, correct, and clean up SSOs. The 
SSOERP is intended to provide the City with a comprehensive document that includes 
components necessary for minimizing the effects of SSOs on the environment while protecting 
the public’s health and safety. Detailed SSO response procedures and notifications and reporting 
guidelines are included in the City’s SSOERP. 

Purpose  

The City of National City (City) recognizes the importance of preventing sewage spills not only to 
safeguard public health and safety, but to protect of our surrounding waters and the overall 
environment. The purpose of these procedures is to standardize the method used by Public 
Works staff when responding to a potential or actual sewer overflow at a City lift station. It is 
intended to: 

a) ensure all safety precautions and industry practices are consistently followed, 

b) ensure operation, maintenance, and data collection is accomplished in a consistent and 
efficient manner, and 

c) minimize the impact of a sewage spill to public health, worker safety, and the environment. 

Public Works staff is primarily responsible for responding to potential or actual SSOs. In the event 
of an SSO, the City’s Public Works staff must respond and be prepared to: 

�x Contain the SSO; 

�x Mitigate the overflow; 

�x Clean up the contaminated area; and 

�x Document required information for reporting purpose. 

This document presents the strategy for the City’s Public Works staff to mobilize labor, materials, 
tools, and equipment to contain, mitigate, and clean-up residuals from a sewer overflow and 
correct or repair any condition which may cause or contribute to a sewage discharge at either of 
its lift stations. 

Safety  

Nothing in these procedures supersedes, or in any other way, relaxes the City of National City’s 
Safety Procedures regarding Traffic Safety, Electrical Safety, Lockout/Tagout, Confined Space, 
Infectious Disease, or Illness and Injury Prevention. 

Discussion of Sanitary Sewer Overflow Emergency Response Plan  

The emergency response procedures included in this document reflects the strategy for the Public 
Works Department to mobilize labor, material, tools, and equipment in response to an actual or 
potential SSO and correct or repair any condition which may cause or contribute to an SSO and 
either of the two (2) lift stations. This document should be used in conjunction with the detailed 
SSO response procedures and notifications and reporting guidelines included in the City’s current 
SSOERP.  



SSO Notification Procedures  

The City’s SSOERP includes procedures for proper notification of the appropriate staff in a timely 
manner. City Public Works staff are notified of possible or actual SSOs by the Public Works front 
desk personnel. A work order is generated and appropriate personnel are dispatched to the site. 
The On-Call staff member will respond to the notification or secure the appropriate back-up for 
response. 

SSO Response  

The City’s SSOERP includes response priorities, safety, and overflow containment, correction, 
and clean-up measures for potential or actual SSOs of various types. Specific actions to be 
performed by Public Works staff and additional crews are outlined and described in further detail. 

First Responder Responsibilities  

Based on the information provided during the notification of a possible or actual SSO, the Public 
Works staff member or the designated backup shall proceed to the lift station to assess the cause 
and extent of the SSO. The City staff person to arrive first at the location is considered the First 
Responder. The First Responder will determine whether to request additional maintenance staff 
or other City personnel be dispatched to the lift station if the SSO cannot be fully contained or 
recovered or if it has reached public waters. The information obtained during the initial notification 
of a possible SSO may warrant the First Responder, in his/her best professional judgment, to 
request that additional maintenance staff other City personnel be dispatched, or issue a request 
for contractor services before proceeding to the reported lift station. 

It is the responsibility of the First Responder to protect the health and safety of the public by 
mitigating the impacts of the SSO to the maximum extent possible. Areas where public contact 
with sewage is possible shall be isolated using barricades, signs, or other effective means. The 
First Responder will perform the following: 

�x Implement processes and procedures as described in the City’s SSOERP to stop or contain 
the overflow, 

�x Perform documentation as described in the City’s SSOERP, 

�x Ensure that the provisions of this SSOERP and other directives are met. 

If the First Responder cannot locate the SSO or the reported problem, he or she shall attempt to 
obtain additional information from the incident reporter or Police Dispatch Operator to clarify 
reported data and to locate the problem. If the SSO or reported problem still cannot be located, 
the First Responder shall check the system for normal operation, advise the dispatch personnel 
or Police Dispatch Operator of the non-condition, remain at the location for a reasonable period 
of time, and prepare the final field report. 

SSO Documentation  

Documenting SSOs and their causes provides information for: 

�x Management for performance measurement and decision-making, 

�x Regulators to meet established reporting requirements, 

�x Planning future maintenance and repair activities, 

�x Engineering determinations regarding capacity, rehabilitation, or replacement, and 

�x Reference for historical performance or claims. 



The First Responder shall ensure that the SSO is properly investigated and documented. 
Information compiled during the investigation of the SSO shall be recorded on the Sanitary Sewer 
Overflow Report included in Attachment A. Copies of supporting information shall be compiled. 
The minimum information required from the investigation is: 

�x Cause of SSO, 

�x Volume of SSO including volume released and volume recovered, 

�x Location of point of discharge, including Global Positioning System (GPS) coordinates, 

�x Ultimate destination of the SSO, 

�x Impact and extent of impact, 

�x Estimated start time of SSO, 

�x Time City received notification of SSO, 

�x Arrival time of crew(s) and time to correct the SSO, 

�x End time of SSO, 

�x Water body impacted and results of bacteriological monitoring, if applicable, 

�x Actions taken to mitigate the SSO. 

Lift Station Alarm Notifications of Possible SSOs  

The City’s sewer lift stations are equipped with alarm systems. Each lift station transmits an alarm 
signal due to any of the following conditions: 

�x Power failure, 

�x High water level in the wet well, and/or 

�x Low water level in the wet well, 

�x Pump failure, 

�x Either of the pumps not operational. 

Upon receipt of an alarm signal, City dispatch personnel contacts the on-duty Public Works staff 
member and will dispatch available crews. The Public Works staff member or the designated 
backup will proceed to the lift station to assess the situation and resolve the problem. If the First 
Responder requires assistance, he/she will request the appropriate personnel for assistance. 

In the event an emergency bypass procedure is required to prevent a potential SSO occurrence 
at a lift station, City staff will implement the bypass procedure developed specifically for the lift 
station and described in detail below. 

Training  

The City recognizes the importance of consistent staff training and documentation of training 
sessions. Appropriate staff participate in regularly scheduled training sessions to assist response 
crews in awareness of their responsibilities while executing their duties. Training sessions also 
include hands-on field demonstrations to ensure the preparedness of all response personnel to 
all anticipated situations. The training log template included in the SSOERP, and is provided in 
this document as Attachment B. 

The responding crew should be fully capable and trained in the proper function of each of these 
systems present. Trouble shooting these controls is specific to the unit. Consequently, the O&M 
manual for the level sensor system and pump controls should be consulted during a failure.   



 
 
 
 
 
 
 

STATION SPECIFIC 
EMERGENCY RESPONSE PROCEDURES 

  



LIFT STATION SITE 

Bay Marina and Tidelands Lift Station – Located on the northwest corner at the intersection of 
Bay Marina Drive and Tidelands Avenue. The lift station is located in a fenced and secured area 
and offers operations staff ample parking that is not within a traffic area. 

 

Site 1 – Bay Marina and Tidelands Lift Station 

Station Address 1102 Bay Marina Drive 

Station Telephone Number N / A 

Dimensions: 5’ diameter x 15’ depth 

Storage Capacity 2,202 Gallons 

�x The station is equipped with Supervisory Control and Data Acquisition (SCADA) system. 

�x Pumps: Two (2) Hydro-pneumatic, Self-Priming Sewage and Trash pumps. 

�x Standby Bypass Pump: Portable 4-inch Trash Pump 

�x Force main: One (1) force main in service. 

�x Emergency bypass availability: The nearest structure to bypass into is MH862 located in the 
intersection of Bay Marina Drive and Tidelands Avenue.  



PROBLEM: Wastewater Lift Station Alarms —General Response Actions_______________ 

EMERGENCY PROCEDURES: 

Crews are dispatched to the station indicating an alarm within 30 minutes of a priority alarm. 
Respondents should be equipped with standard response equipment and station-specific trouble-
shooting guide. 

Once at the lift station, if necessary, request additional assistance. City personnel must remain at 
the station until further instructions are received. 

Check and confirm potential power outage that may have triggered the alarm. A power failure at 
a lift station my need to be promptly reported to the power company. Note the pole number nearest 
the station to be reported. 

Personnel dispatched to investigate lift station alarms shall respond to the station even if the alarm 
has cleared prior to their arrival. All alarm conditions are to be checked and logged. Use the 
following guidelines and follow confined space entry procedures if applicable. 

Wetwell Type Station  

1. Note any unusual odors - i.e. burning electrical equipment or paint. 

2. Listen and note if pump(s) are running and any unusual noises. 

3. Lightly touch pump motors and pump bearing housing. Note any which seem unusually hot. 

 

4. Observe every piece of equipment in the station. Note anything which looks out of place. 

  



5. Record all gage readings i.e.: wet well level, hour meters, flow charts, on-off levels, psi 
gauges on pump, rpm (on VFD’s) and anything else which you feel is significant. 

  
Pump Station Controls  VFDs Controls 

6. Based on the available information, trouble-shoot the failure. Using the trouble shooting 
guide, systematically run through the system. By process of elimination, the failure will be 
isolated. 

7. Check level controls, check pump operation using manual position, check pump output by 
as defined in the trouble-shooting guide. 

8. Once problem is isolated, engage mechanical or electrical disciplines for repairs. 

9. Emergency personnel should be certain that the cause of the pump station alarm or failure 
has been properly identified and corrected prior to leaving the station. 

10. Reset any/all alarm feature indicator lights. 

Minimum Levels of Staffing (people):   1 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment N/A 

  

  

  

.  



PROBLEM: Lift  Station Failure Caused by Pump or Valve Failure _____________________ 

EMERGENCY PROCEDURES: 

1. City crews are dispatched to the lift station immediately. 

2. Upon arrival, crews identity available storage capacity in the wet well. This visual assessment 
will provide an indication of the time available to implement response procedures. 

3. Inspect the motor control circuit looking for failure indications. Check processor to determine 
failure, if applicable. If pump failure is determined, skip to wet well inspection steps. 

4. Prior to viewing the wet well, measure the atmospheric conditions for sufficient oxygen and 
the presence of explosive or toxic gases. If flooded, skip to bypass steps. 

5. Constantly monitor the atmospheric conditions while working in or above the wet well. Inspect 
the wet well. Check the wet well floats or level control system, bar rack and pump volute for 
clogging or other problems. 

Bypass Steps: 

If pump failure, determine if bypass pumping is necessary. If unnecessary, skip to repair 
procedures. 

Bypass pumping: 

�x Request additional crews to bring appropriate portable pump(s) including all required 
lengths of suction and discharge hose, and other required equipment. 

�x Upon arrival of crews to the site, proper traffic control will be set up in the intersection to 
control the flow of traffic and allow access to MH862 and MH862A for bypassing purposes. 

 
Intersection of Tidelands Avenue and Bay 
(Looking northbound on Bay Marina Drive) 

�x Once proper traffic control is established, crews will connect the portable generator to 
connection located in the lift station building. 

�x Crews will remove the covers to MH862 and MH862A. 



�x In MH862, place the portable sump pump. 

 

�x Extend enough bypass hose to connect to the 
valve located in MH862A located in the 
intersection. 

 

MH862A–Location of Connection Discharge Pipeline 

�x Go through the procedures for starting the portable generator and pump equipment and 
begin pumping. 

Repair Procedures: 

�x Implement Lock Out and Tag Out (LOTO) procedures. 

�x Inspect the piping and valves for cause of failure. (Monitor the atmospheric conditions for 
sufficient oxygen and the presence of explosive or toxic gases). 

�x Complete repairs to pump or valve as required. If permanent materials are not readily 
available, install temporary repairs until the permanent repairs can be completed. 

�x Restore facilities to normal operating conditions and inspect other components of the force 
main and pumping system for signs of other or similar failure. 

�x Shut down bypass operation. Do not disconnect hoses until repair is checked for leaks. 
Operate pumps to check repair under pressure and normal operating conditions. 

�x If no leaks are observed, return pumps to normal conditions by removing LOTO. Monitor 
pumps to check lead/lag operations. 

�x Complete a report indicating; the time of the call, description of the problem, repairs made, 
personnel present and equipment used. 

  

MH862–Location of Trash Pump 
Placement 



Minimum Levels of Staffing (people):   2 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment  

Flashlight(s)  

Portable Trash Pump(s) and hoses  

Miscellaneous tools  

  

  



PROBLEM: Lift  Station Failure Caused by Obstruction in Pump(s) ___________________ 

EMERGENCY PROCEDURES: 

1. City crews are dispatched to the lift station immediately. 

2. Upon arrival, crews identity available storage capacity in the wet well. This visual assessment 
will provide an indication of the time available to implement response procedures. 

3. Inspect the motor control circuit looking for failure indications. Check processor to determine 
failure, if applicable. If pump failure is determined, skip to wet well inspection steps. 

4. Prior to viewing the wet well, measure the atmospheric conditions for sufficient oxygen and 
the presence of explosive or toxic gases. If flooded, skip to bypass steps. 

5. Constantly monitor the atmospheric conditions while working in or above the wet well. Inspect 
the wet well. Check the wet well floats or level control system,  

6. Check bar rack and pump volute and confirm obstruction or other problems. 

Bypass Steps: 

If pump failure, determine if bypass pumping is necessary. If unnecessary skip to repair 
procedures. 

Bypass pumping: 

�x Request additional crews and commence set up of portable trash pump (4” or 6” Trash 
Pump) including all required lengths of suction and discharge hose, and other required 
equipment. 

�x Upon arrival of crews to the site, proper traffic control will be set up in the intersection to 
control the flow of traffic and allow access to MH862 and MH862A for bypassing purposes. 

 
Intersection of Tidelands Avenue and Bay 
(Looking northbound on Bay Marina Drive) 

�x Once proper traffic control is established, crews will remove the covers to MH862 and 
MH862A. 



�x The portable pump will be placed in MH862. 

 

�x Enough bypass hose will be extended to connect 
to the valve in MH862A located in the 
intersection. 

 
MH862A–Location of connection to discharge 

pipeline 

�x Go through the procedures for starting the portable generator and pump equipment and 
begin pumping. 

Repair Procedures: 

�x Implement Lock Out and Tag Out (LOTO) procedures. 

�x Inspect the piping and valves for cause of failure. (Monitor the atmospheric conditions for 
sufficient oxygen and the presence of explosive or toxic gases). 

�x Complete repairs to pump or valve as required. If permanent materials are not readily 
available, install temporary repairs until the permanent repairs can be completed. 

�x Restore facilities to normal operating conditions and inspect other components of the force 
main and pumping system for signs of other or similar failure. 

�x Shut down bypass operation. Do not disconnect hoses until repair is checked for leaks. 
Operate pumps to check repair under pressure and normal operating conditions. 

�x If no leaks are observed, return pumps to normal conditions by removing LOTO. Monitor 
pumps to check lead/lag operations. 

�x Complete a report indicating; the time of the call, description of the problem, repairs made, 
personnel present and equipment used. 

  

MH862–Location of portable trash pump 
placement 



Minimum Levels of Staffing (people):   2 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment  

Flashlight(s)  

Portable Trash Pump(s) and hoses  

Miscellaneous tools  

  

  

  



PROBLEM: Lift  Station Failure Due to Secondary Power Failure During Power Outage  

EMERGENCY PROCEDURES: 

1. Dispatch crews to the lift station immediately. Crews should be equipped with the auxiliary 
generator. 

2. Dispatcher will request assistance from the power company in restoring power to the station, 
if necessary. Dispatcher will determine the estimated time of arrival of the power company 
crews and notify the crews at the lift station. 

3. Crews to check the overhead power lines for fuses that might have blown or down power lines 
as they approach the lift station. Blown fuses and/or down power line should be identified by 
the pole number(s) and location and relayed to dispatcher. Dispatcher to relay information to 
the power company. 

4. Note any unusual odors - i.e. burning electrical equipment or paint. 

5. Listen and note if pump(s) are running and any unusual noises. 

6. Observe every piece of equipment in the station. Note anything which looks out of place. 

7. Record all gage readings i.e.: wet well level, hour meters, flow charts, on-off levels, psi gauges 
on pump, rpm (on VFD’s) and anything else which you feel is significant. 

8. If necessary, trouble-shoot any failures due to the power outage. Using the trouble shooting 
guide, systematically run through the system. By process of elimination, the failure will be 
isolated. 

9. Check level controls, check pump operation using manual position, check pump output by as 
defined in the trouble-shooting guide. 

10. Once problem is isolated, engage mechanical or electrical disciplines for repairs. 

11. Emergency personnel should be certain that the cause of the pump station alarm or failure 
has been properly identified and corrected prior to leaving the station. 

12. Reset any/all alarm feature indicator lights. 

Minimum Levels of Staffing (people)   2 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment Power testing equipment 

Flashlight(s)  

Miscellaneous tools  

  

  



LIFT STATION SITE 

Port District Lift Station – Located on a parcel bounded by Tidelands Avenue on the east, W 19th 
Street on the south, Kidd Street along the west and Mole Road on the north. The lift station is 
located in a fenced and secured area and allows for operations ample parking that is not within a 
traffic area. 

 
Port District Lift Station 

Site 2: Port District Lift Station 

Station Address 1550 Tidelands Avenue 

Station Telephone Number N / A 

Dimensions 5’ diameter x 10’ deep 

Storage Capacity 1,468 

�x The station is equipped with Supervisory Control and Data Acquisition (SCADA) system. 

�x Pumps: 2 electric drive sewage pumps available. 

�x Standby Bypass Pump: Portable 6-inch Trash Pump 

�x Force main: 1 force mains in service. 

�x Emergency bypass availability: The nearest structure to bypass into is MH4006 located on 
the north side of the building.  



PROBLEM: Wastewater Lift Station Alarms  —General Response Actions______________ 

EMERGENCY PROCEDURES: 

Crews are dispatched to the station indicating an alarm within 30 minutes of a priority alarm. 
Respondents should be equipped with standard response equipment and station-specific trouble-
shooting guide. 

Once at the lift station, if necessary, request additional assistance. City personnel must remain at 
the station until further instructions are received. 

Check and confirm potential power outage that may have triggered the alarm. A power failure at 
a lift station my need to be promptly reported to the power company. Note the pole number nearest 
the station to be reported. 

 
Power Pole at Port Lift Station 

Personnel dispatched to investigate lift station alarms shall respond to the station even if the alarm 
has cleared prior to their arrival. All alarm conditions are to be checked and logged. Use the 
following guidelines and follow confined space entry procedures if applicable. 

Lift  Station  with Submersible Pumps  

1. Check atmosphere within wet well prior to working over the top with gas meter. 

2. Note any unusual odors - i.e. burning electrical equipment or paint. 

3. Listen and note if pump(s) are running and any unusual noises. 

4. Observe every piece of equipment in the station (pay specific attention to the level control 
system). Note anything which appears to be out of place. 

  



5. Record all gage readings i.e.: wet well level, hour meters, flow charts, on-off levels, psi gauges 
on pump, rpm (on VFD’s) and anything else which you feel is significant. 

         
Lift Station gages and controls 

6. Based on the available information, trouble-shoot the failure while systematically progressing 
through the system to isolate the potential and/or actual failure. 

7. Check level controls, check pump operation using manual position, check pump output by 
observing the check valve counterweight. 

8. Once problem is isolated, engage mechanical or electrical disciplines for repairs. 

9. Emergency response personnel should be certain the cause of the pump station alarm or 
failure has been properly identified and corrected prior to leaving the station. 

10. Reset any/all alarm feature indicator lights. 

Minimum Levels of Staffing (people):   1 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment  

Gas meter-for oxygen deficient, explosive or 
toxic gases  

Self-Contained Breathing Apparatus (SCBA)  

  

  



PROBLEM: Lift  Station Failure Caused by Pump or Valve Failure _____________________ 

EMERGENCY PROCEDURES: 

1. City crews dispatched to the lift station immediately. 

2. Upon arrival, crews identity available storage capacity in the wet well. This visual assessment 
will provide an indication of the time available to implement response procedures. 

3. Inspect the motor control circuit looking for failure indications. Check processor to determine 
failure, if applicable. If pump failure is determined, skip to wet well inspection steps. 

4. Prior to viewing the wet well, measure the atmospheric conditions for sufficient oxygen and 
the presence of explosive or toxic gases. If flooded, skip to bypass steps. 

 
Lift Station Wetwell 

5. Constantly monitor the atmospheric conditions while working in or above the wet well. Inspect 
the wet well. Check the wet well floats or level control system, bar rack and pump volute for 
clogging or other problems. 

 
Lift Station Wetwell 

  



Bypass Steps: 

If pump failure, determine if bypass pumping is necessary. If unnecessary, skip to repair 
procedures. 

Bypass pumping: 

�x Request additional crews and commence set up of portable trash pump (4-inch or 6-inch 
Trash Pump) including all required lengths of suction and discharge hose, and other 
required equipment. 

�x Crews will access the wet well and remove the cover. 

�x The portable pump will be located in the wetwell of the lift station. 

 
Wetwell for bypass pump placement 

�x Connect enough bypass hose to extend from the wetwell to the MH4006 located on the 
north side of the lift station building. 

 
Bypass Discharge Manhole 

�x Connect the appropriate lengths of discharge hose from the wetwell to pump into MH4006. 

�x Go through the procedures for starting the portable pump and begin pumping. 

  



Repair Procedures: 

�x Implement Lock Out and Tag Out (LOTO) procedures. 

�x Inspect the piping and valves for cause of failure. (Monitor the atmospheric conditions for 
sufficient oxygen and the presence of explosive or toxic gases). 

�x Complete repairs to pump or valve required. If permanent materials are not readily available, 
install temporary repairs until the permanent repairs can be completed. 

�x Restore facilities to normal operating conditions and inspect other components of the force 
main and pumping system for signs of other or similar failure. 

�x Shut down bypass operation. Do not disconnect hoses until repair is checked for leaks. 
Operate pumps to check repair under pressure and normal operating conditions. 

�x If no leaks are observed, return pumps to normal conditions by removing LOTO. Monitor 
pumps to check lead/lag operations. 

�x Complete a report indicating; the time of the call, description of the problem, repairs made, 
personnel present and equipment used. 

Minimum Levels of Staffing (people):   2 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment  

Gas meter-for oxygen deficient, explosive or 
toxic gases  

Flashlight(s)  

Emergency lighting  

Portable pumps and hoses  

Miscellaneous tools  

  



PROBLEM: Lift  Station Failure Caused by Obstruction in Pump(s)___________________ 

EMERGENCY PROCEDURES: 

1. City crews dispatched to the lift station immediately. 

2. Upon arrival, crews identity available storage capacity in the wet well. This visual assessment 
will provide an indication of the time available to implement response procedures. 

3. Inspect the motor control circuit looking for failure indications. Check processor to determine 
failure, if applicable. If pump failure is determined, skip to wet well inspection steps. 

4. Prior to viewing the wet well, measure the atmospheric conditions for sufficient oxygen and 
the presence of explosive or toxic gases. If flooded, skip to bypass steps. 

 
Lift Station Wetwell 

5. Constantly monitor the atmospheric conditions while working in or above the wet well. Inspect 
the wet well. Check the wet well floats or level control system, bar rack and look for possible 
signs of clogging of the pump (s) or other problems. 

 
Lift Station Wetwell 

  



Bypass Steps: 

If pump failure, determine if bypass pumping is necessary. If unnecessary, skip to repair 
procedures. 

Bypass pumping: 

�x Request additional crews and commence set up of portable trash pump (4-inch or 6-inch 
Trash Pump) including all required lengths of suction and discharge hose, and other 
required equipment. 

�x Crews will access the wet well and remove the cover at MH4006. 

�x The portable pump will be located in the wetwell of the lift station. 

 
Wetwell for bypass pump placement 

�x Connect enough bypass hose to extend from the wetwell to the MH4006 located on the 
north side of the lift station building. 

 
Bypass Discharge Manhole 

�x Connect the appropriate length of discharge hose top extend from the wetwell to discharge 
into MH4006. 

�x Go through the procedures for starting the portable pump and begin pumping. 

  



Repair Procedures: 

�x Implement Lock Out and Tag Out (LOTO) procedures. 

�x Inspect the piping and valves. (Monitor the atmospheric conditions for sufficient oxygen and 
the presence of explosive or toxic gases). 

�x Complete repairs to pump(s) as required. If permanent materials are not readily available, 
install temporary repairs until the permanent repairs can be completed. 

�x Restore facilities to normal operating conditions and inspect other components of the 
pumping system for signs of other or similar failure. 

�x Shut down bypass operation. Do not disconnect hoses until repair is checked for leaks. 
Operate pumps to check repair under pressure and normal operating conditions. 

�x If no leaks are observed, return pumps to normal conditions by removing LOTO. Monitor 
pumps to check lead/lag operations. 

�x Complete a report indicating; the time of the call, description of the problem, repairs made, 
personnel present and equipment used. 

Minimum Levels of Staffing (people):   2 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment  

Gas meter-for oxygen deficient, explosive or 
toxic gases  

Flashlight(s)  

Emergency lighting  

Portable pumps and hoses  

Miscellaneous tools  

  



PROBLEM: Lift  Station Failure Due to Secondary Power Failure During Power Outage  

EMERGENCY PROCEDURES: 

1. Dispatch crews to the lift station immediately. Crews should be equipped with the auxiliary 
generator for that specific station as a backup as repair to the dedicated generator may be 
delayed. 

2. Dispatcher will request assistance from the power company in restoring power to the station 
if necessary. Determine the estimated time of arrival of the power company crews and notify 
the crews at the lift station. 

 
Power Pole at Port Lift Station 

3. Crews to check the overhead power lines for fuses that might have blown or down power lines 
as they approach the lift station. Blown fuses and/or down power line should be identified by 
the pole number(s) and location and relayed to dispatcher. Dispatcher to relay information to 
the power company. 

4. Note any unusual odors - i.e. burning electrical equipment or paint. 

5. Listen and note if pump(s) are running and any unusual noises. 

6. Observe every piece of equipment in the station. Note anything which looks out of place. 

7. Record all gage readings i.e.: wet well level, hour meters, flow charts, on-off levels, psi gauges 
on pump, rpm (on VFD’s) and anything else which you feel is significant. 

8. If necessary, trouble-shoot any failures due to the power outage. Using the trouble shooting 
guide, systematically run through the system. By process of elimination, the failure will be 
isolated. 

9. Check level controls, check pump operation using manual position, check pump output by as 
defined in the trouble-shooting guide. 

10. Once problem is isolated, engage mechanical or electrical disciplines for repairs. 

11. Emergency personnel should be certain that the cause of the pump station alarm or failure 
has been properly identified and corrected prior to leaving the station. 



12. Reset any/all alarm feature indicator lights. 

Minimum Levels of Staffing (people):   2 

Minimum Emergency Equipment Specialized Equipment 

Personnel protection equipment Power testing equipment 

Gas meter-for oxygen deficient, explosive or 
toxic gases  

Harness and lifeline  

Flashlight(s)  

Emergency Lighting  

Miscellaneous tools  
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 CITY OF NATIONAL CITY  
SPILL REPORTING FORM 

 

Spill Response staff name(s): __________________________________________________________________________________________________  

Refer to Spill Response and Reporting Flow Charts, and Spill Volume Estimation Handout for additional guidance . 

A. BACKGROUND INFORMATION   
 1.  Did a sanitary sewer leak, spill, or overflow occur?     ��  Yes (Complete this form)  ��  No (Do not complete this form)  

 2.  Was the spill caused by conditions within the public sewer?     ��  Yes (skip to Part B)   

��  No (private lateral spill) Record Responsible party name/contact info : ______________________________________________ 

(Also record the names, phone numbers, and organizations of all involved parties on the CityWorks Request.) 

Was the case referred to City Code Conformance Staff?  ��  No  ��  Yes, date referred: ______/______/______   

B. SPILL LOCATION     ��  Photos taken  at spill location(s), pathway, extent, conveyance, and discharge points (required)   
1. Location name/address/description: ________________________________________________________________________________________  

Coordinates: _____________________ , _____________________ (decimal degrees)    Manhole # or range: _______________ 

�$�G�G�·�O��appearance point(s) descriptions/coordinates: _______________________________________________________________________ 

2. Did the spill reach a drainage channel and/or creek, river, bay or other water body?  ��  No  ��  Yes: _______________________ 

If yes, supervisor notified to initiate water quality monitoring:   ��   YES; Notification Date ____/_____/_____ Time: __________ 

3. Did the spill reach a storm drain conveyance?  ��  No  ��  Yes, describe: _____________________________________________________ 

4. Was the spill located within 1,000 feet of a municipal water intake?   ��  No  ��  Yes: ________________________________________     

C. SPILL DETAILS    (See spill volume estimation handout for start time, area, volume, and, flow rate estimation methods.) 
1. Spill start time estimat ion method(s):  ��  Observer report   ��  Flow meter   ��  Visual/situational evidence: _________________ 

Estimated spill START date/time                                 Date: ______/______/______  Time: ______________ 

2. Date/time Public Works notified /discovered spill:      Date: ______/______/______ Time: ______________ 

3. Estimated Public Works arrival  date/time:   Date: ______/______/______ Time: ______________ 

4. Estimated spill END date/time:   Date: ______/______/______ Time: ______________ 

5. Spill  response completed:     Date: ______/______/______ Time: ______________ 

6. Estimated spill flow rate at time of arrival:  _____________ gal/hr 

7. Estimated spill volume total :  _____________ gallons; Spill volume estimation method used:  ��   Eyeball (<100 gal)       

��   Duration/Flow Method:  Duration:______(hours OR days) x Flow Rate______ (gal/hour OR gal/day) = ________________ gal  

��   Measured Volume Method : (Area:_________ft2 x Depth: _____ft)*7.5=_________ gal  ��   Other: _______________________________  

8. Estimated volume of spill recovered :  ______________ gallons; Recovered volume estimate source: ��   Eyeball (<100 gal) 

��   Calculation: ______________ ��   Measurement: ______________ ��   Flow Meter   ��   Vactor truck  ��   Other: __________________ 

9. If spill recovered volume does not equal  spill total volume, account for the remainder:   ��   N/A , fully recovered 

��   Volume infiltrated on pervious surface: ______ gal   ��   Volume remaining in conveyance: ______ gal 

��   Volume discharged to surface water: ______ gal     ��  Volume discharged to groundwater infiltration basin: ______ gal 

10. Where did the sewer failure occur?  ��  Upper lateral  ��  Lower lateral  ��  Main  ��  Pump Station  ��  Other: ________________ 

11. Description of the structure at failure location:  Material: __________________ Est. age: __________ Condition: ________________ 

12. Mark all causes of the spill: ��  Grease Deposition-FOG   ��  Root intrusion   ��  Debris   ��  Pipe Structural Problem/Failure 

��  Flow exceeded capacity    ��  Pump Station Failure    ��  Vandalism    ��  Operator Error    ��  Other _______________________ 

13. Description of source investigation & findings: ____________________________________________________________________________ 

______________________________________________________________________________________________________________________________ 

14. Is there an ongoing investigation ?  ��  No   ��  Yes (reason, expected completion date): ___________________________________ 

15. Description of all spill response efforts :  ��  Cleaned-up     ��  Contained all/portion     ��  Returned all/portion to sewer    

��  Restored flow     ��  Inspected sewer using CCTV     ��  Other ____________________________________________________________ 
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D. IMPACT EVALUATION   

1. Water bodies impacted:  ��   7th Street Channel     ��   Paradise Creek     ��   Sweetwater River     ��  San Diego Bay    ��  N/A  

2. Impacts on Water Body(s):  ��   N/A  ��   Observed impacts of aquatic life: __________________________________________________    

��  Public Closures/Access Restrictions: __________________________________ # days: _____ Entity responsible: _________________ 

��  Posted Health Warnings     ��  Other: ______________________________________________________________________________________ 

3. Was the spill associated with a storm event?  ��  No   ��  Yes (describe): _____________________________________________________ 

4. Identify system modifications, and operation and maintenance program modifications needed to prevent repeated spill 

occurrences at the same spill event location:  ��  Inspect/repair/replace defective sewer asset: ____________________________   

��  Enforcement action against illicit discharge source: _____________________________________________________________________ 

��  Planned rehabilitation or replacement (CIP)  ��  Adjusted schedule/method of preventative maintenance: ______________ 

��  Other (describe): __________________________________________________________________________________________________________ 

5. Describe any additional impacts of spill: ____________________________________________________________________________________     

E. NOTIFICATION &  REPORTING 
��  Category 1  (any quantity reached surface waters): 

 ��  Within 2 Hours : Report to Cal OES: (800) 852-7550 Date: ____/____/____ Time: ______Notification Control # ____________ 

 ��  IF >50,000 gallons discharged to surface waters: receiving water sampling conducted within 18 Hours    ��  N/A  

 ��  Within 24 Hours : Report to RWQCB (RB9Spill_Report@waterboards.ca.gov or (619) 516-1990) 

��  Within 3 business days: Draft CIWQS report         ��  Within 15 calendar days of spill end : certify CIWQS Report  

��  >50,000 gallons discharged to surface waters: within 45 calendar days of spill end : certify CIWQS Technical Report  

��  Category 2 (1,000+ gal, no discharge to surface waters): 

��  Spill discharging/threatening to discharge to Waters of the State: ��  No  ��  Yes: Within 2 Hours : Report to Cal OES: 

(800) 852-7550  Date: ____/____/____ Time: ______Notification Control # ____________ 

��  Within 3 business days : Draft CIWQS report       ��  Within 15 calendar days  of spill end date : certify CIWQS report 

��  Category  3 (50-1,000gal, no discharge to surface waters)       

��  Within 30 calendar days  after end of the month in which spill occurred : Submit CIWQS monthly certified spill report  

��  Category  4 (<50gal, no discharge to surface waters):     

��  Within 30 calendar days  after end of the month in which spill occurred : Certify estimated total spill volume exiting 

the sanitary sewer system, and the total number of all Category 4 spills in CIWQS 

��  By February 1 st after end of calendar year in which spills occurred: Certify report of all Category 4 spills in CIWQS 

��  Private Lateral Sewage Discharge   

 ��  >1,000 gal and spill discharging/ threatening to discharge to Waters of the State: ��  No  ��  Yes: Within 2 Hours :  

 Report to Cal OES: (800) 852-7550  Date: ____/____/____ Time: ______Notification Control # ____________ 

��  >1,000 gal: within 24 Hours : Report to RWQCB (RB9Spill_Report@waterboards.ca.gov or (619) 516-1990)   ��  N/A 

��  Within 30 calendar days  after end of the month in which spill occurred : Submit CIWQS monthly certified spill report  

E. M ONITORING (Sampling contractor to provide input on the following) 
Constituents: ��  N/A   ��  Ammonia  ��   Total Coliform ��  Fecal Coliform ��  E-coli ��  Enterococus ��  Other: ______________________ 

Locations  Description  Coordinates  Sample Dates (Daily  for duration of spill ) 

Conveyance: DCS-001  X  
Y 

RW at spill: RSW-001  X  
Y 

Upstream: RSW-001U  X  
Y 

Downstream : RSW-001D  X  
Y 

 



 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 

TRAINING LOG 

  



Employee Training  

 
Training Sign-In Sheet 
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Date  
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# Name Signature 
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18   

19   

20   

21   

22   

 



 

 

 

 

 

 

 

 

 

 

RESPONSE PERSONNEL 

CONTACT INFORMATION 



 

���]�š�Ç���}�(���E���Ÿ�}�v���o�����]�š�Ç �Z���À�]�•�������ì�ò�l�î�ì�î�ð 

���/�d�z���K�&���E���d�/�K�E���>�����/�d�z 
�K�E�r�����>�>�����D���Z�'���E���z���Z���^�W�K�E�^�����W���Z�^�K�E�E���>���t���>�/�&�d��� �̂d���d�/�K�E�^ 

���]�š�Ç�����}�v�š�Œ�����š���>�]�•�š ���}�v�š�����š���E���u�� �d���o���‰�Z�}�v�� 

�W�µ���o�]�����t�}�Œ�l�•�����Œ���Á���^�µ�‰���Œ�À�]�•�}�Œ �&�����À�����]�o�����o�}�(�����&�]���š�}�� �~�ò�í�õ�•���ó�ï�í�r�í�ó�î�î 

�^���v�]�}�Œ�����‹�µ�]�‰�u���v�š���K�‰���Œ���š�}�Œ �K�•�����Œ�����������Œ�Œ�]�o �~�ò�í�õ�•���ó�ð�ï�r�ô�õ�ï�ó 

���‹�µ�]�‰�u���v�š���K�‰���Œ���š�}�Œ �d����  

���‹�µ�]�‰�u���v�š���K�‰���Œ���š�}�Œ �d����  

�D���]�v�š���v���v�������t�}�Œ�l���Œ �Z���‰�Z�����o���W�Œ���š�Z���Œ �~�ò�í�õ�•���ï�í�ô�r�ï�ì�ó�í 

�D���]�v�š���v���v�������t�}�Œ�l���Œ �����À�]�����'���o�o���P�}�• �~�ò�í�õ�•���î�ð�ñ�r�ó�ô�í�ï 

�D���]�v�š���v���v�������t�}�Œ�l���Œ ���À�]���Œ���t���•�Z�]�v�P�š�}�v �~�ò�í�õ�•���ó�ñ�ì�r�ò�ï�ì�î 

 



APPENDIX F 

FATS, OILS, AND GREASE PROGRAM 



Chapter 14.24 - FATS, OILS AND GREASE DISCHARGE CONTROL 

14.24.010  - Title.  

This chapter shall be known as "City of National City  Fats, Oils and Grease Discharge Control  

Ordinance " and shall be so cited .  

14.24.020  - Purpose.  

The purpose of this ordinance is to provide for the protection and maximum beneficial public 

�X�V�H���R�I���W�K�H���&�L�W�\���V���V�H�Z�H�U���V�\�V�W�H�P���Z�K�L�O�H���S�U�H�Y�H�Q�W�L�Q�J���E�O�R�F�N�D�J�H�V���R�I���W�K�H���V�H�Z�H�U���U�H�V�X�O�W�L�Q�J���I�U�R�P��

discharges of Fats, Oils , �D�Q�G���*�U�H�D�V�H�����
�)�2�*�������W�R���V�H�Z�H�U���I�D�F�L�O�L�W�L�H�V�����D�Q�G���W�R���V�S�H�F�L�I�\���D�S�S�U�R�S�U�L�D�W�H���)�2�*��

discharge requirements for food service establishments  ���
�)�6�(�V����.  

14.24.030  - Definitions.  

For the purposes of this chapter certain terms are defined as follows:  

A. �
�%�H�V�W���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V�����P�H�D�Q�V���V�F�K�H�G�X�O�H�V���R�I���D�F�W�L�Y�L�W�L�H�V�����S�U�R�K�L�E�L�W�L�R�Q�V, practices, 

maintenance procedures , and other management practices to prevent or reduce the 

introduction of FOG to the sewer facilities.  

B. �
�'�L�V�F�K�D�U�J�H�U�����P�H�D�Q�V���D�Q�\���S�H�U�V�R�Q���Z�K�R���G�L�V�F�K�D�U�J�H�V���R�U���F�D�X�V�H�V���D���G�L�V�F�K�D�U�J�H���R�I���Z�D�V�W�H�Z�D�W�H�U��

directly or indirectly into a public sewer.  

C. ���)�D�W�V�����R�L�O�V�����D�Q�G���J�U�H�D�V�H�������)�2�*�� means any substance such as a vegetable or animal 

product that is used in, or is a by -product of, the cooking or food preparation process , 

and that turns or may turn viscous or solidify with a change in temperature or other 

conditions . 

D. �
�)�2�*���F�R�Q�W�U�R�O���S�U�R�J�U�D�P�����P�H�D�Q�V���W�K�H���)�2�*���F�R�Q�W�U�R�O���S�U�R�J�U�D�P���U�H�T�X�L�U�H�G���E�\���D�Q�G���G�H�Y�H�O�R�S�H�G��

pursuant to State Water Resources Control Board Order No. 2006 -0003. 

E. �
�)�R�R�G���J�U�L�Q�G�H�U�����P�H�D�Q�V���D�Q�\���G�H�Y�L�F�H���L�Q�V�W�D�O�O�H�G���L�Q���W�K�H���S�O�X�P�E�L�Q�J���R�U���V�H�Z�D�J�H���V�\�V�W�H�P���I�R�U���W�K�H��

purpose of grinding food waste or food preparation by -products prior to discharge  in 

the sewer system.  



F. �
�)�R�R�G���V�H�U�Y�L�F�H��establishment �� (FSE) means establishments  of any size operating in a 

permanently constructed structure , such as a room, building, or place, or portion 

thereof, maintained, used, or operated for the purpose of preparing, serving, 

manufacturing, packaging, or otherwise handling food, or for consumption by the 

public, its members , or employees, and which has any process or device that uses or 

produces FOG. A limited food preparation establishment is not considered a FSE when 

engaged only in reheating, hot holding , or assembly of ready to eat food products 

without soiling non -disposable cookware, serving  ware, dishes, or utensils, and as a 

result, there is no wastewater discharge containing a significant amount of FOG. A 

limited food preparation establishment does not include any operation that changes the 

form, flavor, or consistency of food.  

G. �
�*�U�H�D�V�H�����P�H�D�Q�V���D�Q�\���P�D�W�H�U�L�D�O���Z�K�L�F�K���L�V���H�[�W�U�D�F�W�D�E�O�H���I�U�R�P���D�Q���D�F�L�G�L�I�L�H�G���V�D�P�S�O�H���R�I���D���Z�D�V�W�H���E�\��

hexane or other designated solvent and as determined by the appropriate procedure in 

�V�W�D�Q�G�D�U�G���P�H�W�K�R�G�V�����
�*�U�H�D�V�H�����L�Q�F�O�X�G�H�V���I�D�W�V���D�Q�G���R�L�O�V�� 

H. �
�*�U�H�D�V�H���F�R�Q�W�U�R�O���G�H�Y�L�F�H�����P�H�D�Q�V���D�Q�\���J�U�H�D�V�H���L�Q�W�H�U�F�H�S�W�R�U�����J�U�H�D�V�H���W�U�D�S���R�U���R�W�K�H�U���P�H�F�K�D�Q�L�V�P����

device, or process, which attaches to, or is applied to, wastewater plumbing fixtures and 

lines, the purpose of which is to trap , collect , or treat FOG prior to it being discharged 

�L�Q�W�R���W�K�H���V�H�Z�H�U���V�\�V�W�H�P�����
�*�U�H�D�V�H���F�R�Q�W�U�R�O���G�H�Y�L�F�H�����P�D�\���D�O�V�R���L�Q�F�O�X�G�H���D�Q�\���R�W�K�H�U���S�U�R�Y�H�Q��

method to reduce FOG subject to the approval of the City. 

I. �
�*�U�H�D�V�H���L�Q�W�H�U�F�H�S�W�R�U����means a multi -compartment device that is constructed in different 

sizes and, according to the current edition of the California Plumbing Code,  is generally 

required to be located  underground between a FSE �D�Q�G���W�K�H���F�R�Q�Q�H�F�W�L�R�Q���W�R���W�K�H���&�L�W�\���V��

sewer system. These devices primarily use gravity to separate FOG from the wastewater 

as it moves from one compartment to the next. These devices must be cleaned, 

maintained, and have the FOG removed and disposed of in a p roper manner on regular 

intervals to be effective.  

J. �
�*�U�H�D�V�H���W�U�D�S�����P�H�D�Q�V���D���J�U�H�D�V�H���F�R�Q�W�U�R�O���G�H�Y�L�F�H���W�K�D�W���L�V���X�V�H�G���W�R���V�H�U�Y�H���L�Q�G�L�Y�L�G�X�D�O���R�U���P�X�O�W�L�S�O�H��

fixtures and have limited effect and should only be used in those cases where the use of 

a grease interceptor or other grease control device is determined to be imposs ible or 

impracticable.  



K. �
�+�R�W���V�S�R�W�V�����P�H�D�Q�V���D�U�H�Ds in sewer lines that have experienced sanitary sewer overflows 

or that must be cleaned or maintained frequently to avoid blockages of the sewer 

system. 

L. �
�3�U�L�Y�D�W�H���/�D�W�H�U�D�O���6�H�Z�D�J�H���'�L�V�F�K�D�U�J�H�� (PLSD)�� means sewage discharges that are caused by 

blockages or other problems within privately owned laterals or collection systems which 

are tributary to the sanitary sewer system.   This type of sewage discharge is the 

responsibility of the private lateral or c ollection system owner.    

M. �
�5�H�P�R�G�H�O�L�Q�J�����P�H�D�Q�V���D���S�K�\�V�L�F�D�O���F�K�D�Q�J�H���R�U���R�S�H�U�D�W�L�R�Q�D�O���F�K�D�Q�J�H��causing increased FOG 

generation  that exceed s the current amount of FOG discharge to the sewer system by 

the FSE in an amount that alone or collectively causes or creates a potential for SSOs to 

occur; or any remodeling of  a food service establishment that requires a building 

permit.  

1. �
�6�D�Q�L�W�D�U�\���V�H�Z�H�U���R�Y�H�U�I�O�R�Z�� (SSO) means and includes any overflow, spill, release, 

discharge or diversion of untreated or partially treated wastewater from a sanitary 

sewer system. SSOs include:  Overflows or releases of untreated or partially treated 

wastewater that reach waters of the United States;  

2. Overflows or releases of untreated or partially treated wastewater that do not reach 

waters of the United States; and  

3. 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. 

N. �
�6�H�Z�D�J�H�����P�H�D�Q�V���W�K�H���Z�D�W�H�U�E�R�U�Q�H���Z�D�V�W�H�V���G�H�U�L�Y�H�G���I�U�R�P���R�U�G�L�Q�D�U�\���K�X�P�D�Q���O�L�Y�L�Q�J���S�U�R�F�H�V�V�H�V��

and of such character as to permit satisfactory disposal, without special treatment, into 

the public sewer, a private sewer, or by means of household septic tank systems and 

individual household aerobic units.    

O. Sewer, Public. See definition in Chapter 14.06.010 of the municipal code.  

P.  �
�:�D�V�W�H�Z�D�W�H�U�����P�H�D�Q�V���D�Q�\���O�L�T�X�L�G���Z�D�V�W�H���R�I���D�Q�\���N�L�Q�G�����Z�K�H�W�K�H�U���W�U�H�D�W�H�G���R�U���Q�R�W�����D�Q�G���Z�K�H�W�K�H�U��

animal, mineral or vegetable including sewage, agricultural, industrial and thermal 

wastes, which are discharged into or permitted to enter a public sewer.  

14.24.040  - FOG discharge requirement.  



No food service establishment (FSE) shall discharge or cause to be discharged into the sewer 

system any FOG in concentrations that may result in separation from effluent and adherence to 

sewer structures and appurtenances, accumulate , and/or cause or contribute to blockages in 

the sewer system or at the sewer system lateral which connects the FSE to the sewer system.  

The following requirements shall apply to all FSEs: 

A. Grease control device. FSEs are required to install, operate and maintain a grease 

control device  of an approved type and adequate size in accordance with the current 

edition of the California Plumbing Code , see Chapter 15.20 (adopted Ordinance No. 

2019-2474, §§ 1�� 3, 12-3-2019) to maintain compliance with the objectives of this  

chapter , subject to the variance and waiver provisions of Section  14.24.060. The grease 

control device  shall be adequate to separate and remove FOG contained in wastewater 

discharges  from FSEs prior to discharge to the sewer system. Fixtures, equipment, and 

drain lines located in the food preparation and clean up areas of FSEs that are sources 

of FOG discharges shall be connected to the grease control device . The grease control 

device shall be installed at a location approved by the County of San Diego or at the 

discretion of the City Engineer , where it shall be at all times easily accessible for 

inspection, cleaning, and removal of accumulated grease. Compliance shall be 

established a s follows:  

a. Newly constructed  FSEs, and FSEs that open a new business within an existing 

building, shall install grease control devices prior to commencing discharges of 

wastewater to the sewer system.   This includes FSEs that are remodeling the site 

as well as those that are not remodeling the site.  

b. Existing FSEs shall be required to install and operate a grease control device  

within 6 months of  notification by the City, or at the discretion of the City 

Engineer, if in the determination of the FOG program manager any of the 

following apply:  

i. The existing FSE has caused or contributed to the buildup of FOG, or a 

FOG-related blockage , in the sewer system including private laterals, and 

has reasonable  potential to adversely impact the sewer system.  



ii. The existing FSE has a sewer lateral connected to a hot spot , and ha s 

reasonable  potential to adversely impact the sewer system.  

iii.  The existing FSE has made any change in food preparation or business 

operations that is different than the original business application and 

those changes will lead to an increase in grease disposal which have 

reasonable potential to adversely impact the sewer system.  

iv. The existing FSE undergoes remodeling, as defined in Section 

14.24.040.A.a. 

v. The existing FSE undergoes a change in ownership.  

vi. The existing FSE has reasonable potential to adversely impact the sewer 

system.  

B. Private lateral maintenance.  All FSEs are required to clean the sewer lateral from the 

facility  to the sewer main at least annually, or more often as needed to ensure proper 

flow within the sewer lateral.  

C. Maintenance Records. A record of sewer lateral cleaning must be maintained and kept 

on file for review at the food service facility. FSEs with a grease control device shall keep 

records of cleaning, maintenance and grease removal. All such records must be retained 

on site by the facility for a minimum of two years. A separate maintenance log shall be 

maintained for each grease control device .  

D. Inspection. Each FSE shall allow authorized  City officials or enforcement officers, or an 

authorized representative , access to the premises during normal business hours and at 

reasonable times, for purposes of sampling, inspections and review of records relating 

to grease disposal.  

a. When offered by the City, inspections may be completed through a self -

verification process.  Failure to respond to a self -verification request or provide 

the necessary documentation will result in an onsite inspection by 

authorized  City officials or enforcement officers, or an authorized 

representative . 

14.24.050  - FOG prohibitions.  

http://www.qcode.us/codes/carlsbad/view.php?topic=13-13_06-13_06_020&frames=on


The following prohibitions shall apply to all FSEs: 

A. Installation of food grinders in the plumbing system of new construction or remodeling 

of FSEs shall be prohibited.  

B. Introduction of any additives into a �)�6�(���V wastewater system for the purpose of 

emulsifying FOG or biologically/chemically treating FOG for grease remediation or as a 

supplement to grease control device maintenance  is prohibited , unless a specific written 

authorization from the City of National City and the City of San Diego  is obtained.  

C. Disposal of waste cooking oil into drainage pipes is prohibited. All waste cooking oils 

shall be collected and stored properly in receptacles such as barrels or drums for 

recycling or other acceptable methods of disposal.  

D. Discharge of wastewater from dishwashers to any grease control device  is prohibited.  

E. Discharge of wastewater with temperatures in excess of 140 degrees Fahrenheit to any 

grease control device, including grease traps and grease interceptors, is prohibited.  

F. Discharge of any waste , including FOG and solid materials removed from the grease 

control device to the sewer system , is prohibited.  

 14.24.060  - Variance and waiver of grease control device  

requirement.       

A. Variance from Grease Interceptor Requirements. An existing FSE may obtain a variance 

from the grease interceptor requirement to allow alternative pretreatment technology 

that is, at least, equally effective in controlling the FOG discharge in lieu of a grease 

interceptor, if the FSE demonstrates that it is impossible or impracticable to install, 

operate or maintain a grease interceptor. The �&�L�W�\���V��determination to grant a variance 

will be based upon, but not limited to, evaluation of the following condition s: 

a. There is no adequate space for installation and/or maintenance of a grease 

interceptor.  

b. There is no adequate slope for gravity flow between the kitchen plumbing 

fixtures and the grease interceptor and/or between the grease interceptor and 

the private collection lines or the public sewer.  



c. The FSE can justify that the alternative pretreatment technology is equivalent or 

better than a grease interceptor in controlling its FOG discharge. In addition, the 

FSE must be able to demonstrate, after installation of the proposed alternative 

pretreatment, its effectiveness to control FOG discharge through downstream 

visual monitoring of the sewer system, for at least three months, at its own 

expense. A variance may be  granted if the results show no visible accumulation 

of FOG in its lateral and/or tribu tary downstream sewer lines.  

B. Conditional Waiver from Installation of Grease Interceptor. An existing FSE may obtain a 

conditional waiver from installation of a grease interceptor, if the FSE demonstrates that 

it has negligible FOG discharge and insignificant impact to the sewer system. Although a 

waiver from installation of a grease interceptor may be granted, the FSE may be 

required to provide space and plumbing segregation for future installation of a grease 

interceptor. The �&�L�W�\���V��determination to grant or revoke a conditional waive r shall be 

based upon, but not limited to, evaluation of the following conditions:  

a. Quantity of FOG discharge as measure or as indicated by the size of FSE based 

on seating capacity, number of meals served, menu, water usage, amount of on -

site consumption of prepared food , and other conditions that may reasonably be 

shown to contribute to FOG discharges.  

b. Adequacy of implementation of best management practices and compliance 

history.  

c. Sewer size, grade, condition based on visual information, FOG disposition in the 

sewer by the FSE, and history of maintenance and sewer spills in the receiving 

sewer system.  

d. Changes in operations that significantly affect FOG discharge.  

e. Any other condition deemed reasonably related to the generation of FOG 

discharges by the City. 

C. Waiver from Grease Interceptor Installation with a Grease Disposal Mitigation Fee. For 

FSEs where the installation of a grease interceptor is not feasible and no equivalent 

alternative pretreatment can be installed, a waiver from the grease interceptor 

requirement may be granted with the imposition of a grease disposal mitigation fee. 



Additional requirements may be imposed to mitigate the discharge of FOG into the 

sewer system.  

D. Any FSE may request a conditional waiver or variance from the FOG program manager, 

in order to avoid compliance with the grease control device installation requirement. 

The FSE �E�H�D�U�V���W�K�H���E�X�U�G�H�Q���R�I���G�H�P�R�Q�V�W�U�D�W�L�Q�J�����W�R���W�K�H���S�U�R�J�U�D�P���P�D�Q�D�J�H�U���V���V�D�W�L�V�I�D�F�W�L�R�Q�����W�K�D�W��

the installation of a grease control device is either not feasible or not applicable.  If a 

grease control device is determined to not be feasible, the applicant must demonstrate 

how acceptable alternatives will be sufficient to prevent FOG discharges to t he sewer 

system from the FSE.  If a grease control device is not necessary, the applicant must 

demonstrate that i t has negligible FOG discharge and insignificant impact to the sewer 

system. The FSE will be given notice in writing that a conditional waiver or variance from 

the grease control device requirement has been approved.  

E. Terms and Conditions.  The program manager may impose terms and conditions on the 

issuance of a waiver and may impose conditions on the �)�6�(���V business license in 

accordance with an approved waiver.  A conditional waiver may be suspended or 

revoked at any time when any of the terms and conditions for its issuance is not 

satisfied or if the conditions upon which the conditional waiver was based ch ange so 

that the justification for the exception no longer exists. The conditional waiver shall be 

valid only so l ong as the FSE remains in compliance with all requirements.   

14.24.070  - Commercial properties.  

Property owners of commercial properties or their official designee(s) shall be responsible for 

the installation and maintenance of the grease control device  serving multiple FSEs that are 

located on a single parcel.  

Property owners of commercial properties or their official designee(s) shall be responsible for 

the maintenance of the sewer lateral serving multiple FSEs that are located on a single parcel.  

 14.24.080  - Sewer System Overflows, Abatement Orders and Cleanup 

Costs.  



Private sewer lateral failures and SSOs caused by FSEs, alone or collectively, are the 

responsibility of the private property owner and FSE. If, either at the request of a FSE or to 

abate an immediate threat to the public health, safety, welfare, or property, the City acts to 

contain and/or clean up an SSO or the blockage of a sewer lateral or the sewer system caused 

by a FSE�����W�K�H���&�L�W�\���V���F�R�V�W�V���I�R�U���V�X�F�K���D�E�D�W�H�P�H�Q�W���V�K�D�O�O���E�H���H�Q�W�L�U�H�O�\���E�R�U�Q�H���E�\���W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U���R�I��

the FSE, or the discharger , and shall constitute a debt to the City and become due and payable 

�X�S�R�Q���W�K�H���&�L�W�\���V���U�H�T�X�H�V�W���I�R�U���U�H�L�P�E�X�U�V�H�P�H�Q�W���R�I���V�X�F�K���F�R�V�W�V�� 

Any person who discharges any waste and/or wastewater which causes or contributes to any 

sewer blockage, SSO, obstruction, interference, damage, or any other impairment to the City's 

sewer facilities or to the operation of those facilities shall be liable for all costs incurred to clean 

or repair the facilities together with expenses incurred by the City to resume normal 

operations.  

Any person who discharges waste and/or wastewater to the sewer system which causes or 

contributes to the City violating discharge requirements established by any Regulatory Agency 

shall be liable for any costs or expenses incurred by the City as a result, including but not 

limited to regulatory fines, penalties, and assessments made by other agencies or a court.  

14.24.090  - Requirements for best management practices.  

All FSEs shall implement best management practices in accordance with the requirements and 

guidelines established by the City under its  Sewer System Management Plan (SSMP).  

 14.24.100  - Grease control device maintenance requirements.  

All FSEs shall implement grease control device maintenance in accordance with the 

requirements and guidelines established by the City under its Sewer System Management Plan 

(SSMP).  

 14.24.110 �� Enforcement  

http://www.qcode.us/codes/carlsbad/view.php?topic=13-13_06-13_06_120&frames=on


A. The City Engineer , who is assigned to duties which include the enforcement of FOG 

Discharge Control regulations and laws, is responsible for enforcing the provisions of 

this chapter.  

B. The City Engineer shall have responsibility for enforcing all provisions of this chapter. 

Violation of any provision of this ordinance shall constitute grounds for issuing a Notice 

�R�I���9�L�R�O�D�W�L�R�Q���D�Q�G���D�V�V�H�V�V�L�Q�J���D���I�L�Q�H���E�\���D���&�L�W�\���V���(�Q�I�R�U�F�H�P�H�Q�W���2�I�I�L�F�L�D�O���R�U���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H����

Enforcement Actions under this ordinance are the issuance of an administrative citation 

and assessment of a fine according to Section 1.20.010. However, nothing herein 

provided shall prevent the City Engineer from efforts to obtain voluntary com pliance by 

way of warning, a notice of violation or educational means.  

 

 (Ord. 2024-2531) 

 



AMENDMENT TO NCMC CHAPTER 14.06.190 

14.06.190 - Industrial wastes �� Discharge restrictions �� Permit 
required when.  

��  

B. Solid wastes resulting from the preparation of any food or drink prepared on premises 
where such foods or drinks are served or proposed to be served for consumption shall not  
discharge into the public sewer system  in concentrations that may result in separation from 
effluent and adherence to sewer structures and appurtenances, accumulate and/or cause or 
contribute to blockages in the sewer system or at the sewer system lateral which connects the 
food service establishment to the sewer system .  Premises w here food or drink are served or 
proposed to be served for consumption are required to install, operate and maintain a grease 
control device of an approved type and adequate size in accordance with the current edition 
of the California Plumbing Code, see C hapter 15.20  (adopted Ordinance No. 2019-2474, §§ 
1�� 3, 12-3-2019). 

C. Interceptors (including grease, oil and sand, etc.) shall be provided when, in the judgment 
of the director of building and safety or the public works director, they are necessary for the 
proper handling of liquid wastes containing grease, flammable was tes, sandy solids, acid or 
alkaline substances or other ingredients harmful to the building drainage system, the public 
or private sewer or to public or private sewage disposal facilities  in accordance to the FOG 
Ordinance , see Chapter 14.24 .  

(Ord. 2024-2531) 

 



CITY OF NATIONAL CITY  
FATS, OILS, AND GREASE (FOG) CONTROL PROGRAM  

BEST MANAGEMENT PRACTICES  

No. BMP Title  BMP Description  Implementation  
These BMPs apply to all food service establishments (FSEs).  BMP categories include Pretreatment, Source Control, and Training & Record-Keeping. 

Pretreatment  

1 Install grease control 
device(s).  

All FSEs within the City shall have a grease 
control device installed in the private sanitary 
sewer system downstream of the kitchen or 
FOG-generating work area.  Grease control 
device options include grease traps or 
interceptors.  
 

This pretreatment prevents food-related FOG and solids from entering the 
sewer system and causing blockages and sanitary sewer overflows. 
Installation requirement is triggered for all new facilities, and at existing 
facilities upon any change in operations, remodeling, change in ownership, or 
upon determination by the City Engineer or FOG program manager that there 
is a reasonable potential for FSE operations to adversely impact the sewer 
system. Design and sizing standards are per 2022 California Plumbing Code, 
Chapter 10 standards, as adopted by Municipal Code Section 15.20.005. 

2 Clean and maintain 
grease control devices. 

FSEs with grease control devices are 
required to clean and maintain them as 
needed to maintain levels of solids and 
grease below 25 percent by volume. 

Maintenance and cleaning keeps the pretreatment device functional.  
Maintenance frequency will vary depending on the size of the unit, volume of 
wastewater used, and how well kitchen BMPs are implemented.  Generally, 
grease traps require service between weekly and monthly, and interceptors 
require service between monthly and quarterly.,  Total accumulation of 
grease and solids must be less than 25 percent by volume at any time.   
Property owners of commercial properties or their official designee(s) shall be 
responsible for the installation and maintenance of the grease control device 
serving multiple FSEs that are located on a single parcel.   

3 Clean and maintain 
sewer lateral 

Properties that include one or more FSEs are 
required to clean and maintain the sewer 
�O�D�W�H�U�D�O���W�K�D�W���F�R�Q�Q�H�F�W�V���W�K�H���I�D�F�L�O�L�W�\���W�R���W�K�H���&�L�W�\�¶�V��
main line a minimum of once annually. 

Sewer lateral maintenance is required at a minimum of once annually for 
preventative measures to ensure there is not a buildup of fats, oils, and 
grease.  Businesses or property managers/owners shall perform the 
maintenance at minimum of once a year and keep an up to date log of all 
maintenance.   
Property owners of commercial properties or their official designee(s) shall be 
responsible for the maintenance of the sewer lateral serving multiple FSEs 
that are located on a single parcel. 

Source Control  

4 
Properly dispose of 
waste cooking 
grease/oil.  

Waste cooking grease/oil and FOG from 
grease control device maintenance must be 
hauled away and properly disposed of or 
recycled, not put into any drain. 

Prevent direct disposal of FOG into the sanitary sewer and arrange 
appropriate disposal, typically via licensed waste hauler.  



No. BMP Title  BMP Description  Implementation  

5 
 

Store waste cooking 
grease/oil in a 
designated container. 

Waste cooking grease/oil shall be stored in a 
designated labeled container. 

All FSEs shall have a designated labeled container for waste.  Disposing 
grease to the sanitary sewer system or storm drain system is prohibited.  
Waste containers shall be kept indoors where space exists that maintains 
compliance with health, fire, and other applicable codes.  Where indoor 
spaces are incompatible with such codes, waste containers shall be kept 
within a completely covered and/or contained area such that no waste, 
residue, or spills may come into contact with rainwater.   

6 
Maintain accessible oil 
and grease spill 
response materials. 

Absorbent materials designated for oil and 
grease spill response shall be accessible to 
all employees. 

Oil and grease spills can contribute a significant amount of FOG to the 
sanitary sewer system via floor drains, if not cleaned up properly. Businesses 
shall have materials accessible to absorb any grease spills.  The type and 
quantity of such materials shall be commensurate with the volume of grease 
typically present which may include oil-absorbent booms, mats, mops, clay 
���H���J�����³�N�L�W�W�\���O�L�W�W�H�U�´��, rags, etc.  All recovered grease and contaminated spill kit 
materials shall be disposed of via grease or solid waste hauling, as 
appropriate, and not washed into drains. 

7 
Properly dispose of 
food waste. 

All food waste should be disposed of properly 
and not to the sanitary sewer. 

Food waste frequently contains FOG and solids that can cause sewer line 
blockages.  Properly dispose of food waste in solid waste bins and not to the 
sanitary sewer.  

8 
Ensure drain screens 
are present and 
effective. 

All floor and sink drains in food prep or 
service areas shall have screens that 
effectively remove solids and are emptied 
regularly to maintain capacity and prevent 
clogging. 

Drain screens prevent solids and FOG from intentionally or unintentionally 
entering drains.  Ensure drain screens are present in or beneath all kitchen 
prep sinks, and within all floor drains in kitchen work areas.  Drain screens 
shall have openings small enough to retain most visible food particles, and be 
emptied regularly to maintain capacity and prevent clogging. 

9 
Eliminate use of 
grease-emulsifying 
drain additives. 

Food service establishments shall eliminate 
use of grease-emulsifying drain additives 
within the private sewer. 

Grease emulsifiers cause FOG to temporarily dissolve and move from the 
private sewer to the public sewer.  The FOG then re-solidifies and contributes 
to FOG build-ups.  Grease emulsifiers can also cause malfunction of grease 
control devices, which do not retain dissolved FOG.  Drain additives that use 
natural enzymes may be allowed, but must first be approved via written 
authorization by the City of National City and the City of San Diego.  

10 
Practice dry wiping and 
food scraping 
techniques. 

Perform dry wiping and food scraping to 
remove food scraps and sauces from dishes 
before dishwashing.  

Dry wiping and food scraping into the trash before dishwashing prevents the 
majority of FOG and solids from entering drains.  Provide materials, such as 
spatulas and paper towels, in designated areas to improve implementation.  



No. BMP Title  BMP Description  Implementation  

11 
Eliminate use of food 
grinders and disposal 
units 

Installation of food grinders in the plumbing 
system of new construction or remodeling  
of FSEs shall be prohibited. 

Food grinders and disposal units, also referred to as garbage disposals, are 
prohibited.  Food waste can cause sewer line blockages.  Typically, all FOG 
waste should be directed to the grease control device, however significant 
use of food grinders can exceed pretreatment capacity.  

12 

Eliminate connections 
from automatic 
dishwashers and water 
in excess of 140 
degrees Fahrenheit 
from GCDs 

Discharge of wastewater from automatic 
dishwashers or any source of water in excess 
of 140 degrees Fahrenheit to any grease 
control device is prohibited.  

Discharge of wastewater from dishwashers to any grease control device is 
prohibited.  Discharge of wastewater with temperatures in excess of 140 
degrees Fahrenheit to any grease control device, including grease traps and 
grease interceptors, is prohibited.  Dishwasher frequently use hot water at 
temperatures exceeding 140 degrees Fahrenheit, which can emulsify FOG 
waste in smaller hydro mechanical grease interceptors (grease traps) if 
connected.  This can lead to significant bypass of pretreatment. 

Training & Record -Keeping  

13 Provide employee BMP 
training.  

Train employees in all FOG best 
management practices at least annually.  

Best management practices shall be taught to employees to ensure they are 
implemented at all times.  Training makes sure that employees understand 
the purpose of each BMP and how to implement them properly.  Topics for 
training shall include: 

�x dry wipe and food scraping techniques 
�x proper waste oil disposal including spill prevention 
�x proper food waste disposal 
�x grease spill response 

14 

Maintain records of 
grease control device 
cleaning and 
maintenance  
 

Maintain and be able to provide records of 
grease control device (trap or interceptor) 
cleaning and maintenance.  

The best way to ensure maintenance is occurring at an appropriate interval is 
to keep a log of all GCD cleaning and maintenance.  This log shall be 
provided to inspectors during fats, oils, and grease inspections.  Maintenance 
shall be performed at a frequency which keeps the GCD total accumulation of 
FOG and solids below 25 percent by volume.  The total FOG and solids 
volume at the time of pumping should be recorded on the waste �K�D�X�O�H�U�¶�V��
report.  �,�I���W�K�L�V���L�Q�I�R�U�P�D�W�L�R�Q���L�V���Q�R�W���L�Q�F�O�X�G�H�G���R�Q���\�R�X�U���Z�D�V�W�H���K�D�X�O�H�U�¶�V���U�H�S�R�U�W����
request that they provide this for your review and records. 

15 
Maintain records of 
waste hauling from 
waste oil container. 

Maintain and be able to provide records of 
waste hauling from waste oil container.  

The best way to ensure proper waste disposal is occurring is to keep an up to 
date log of all waste hauling completed.  This log shall be provided to 
inspectors during FOG inspections.  



No. BMP Title  BMP Description  Implementation  

16 
Maintain records of 
sewer lateral 
maintenance  

Maintain and be able to provide records of 
sewer lateral maintenance.  

Sewer lateral maintenance is required at a minimum of once annually for 
preventative measures to ensure there is not a buildup of fats, oils, and 
grease.  Businesses or property managers/owners shall perform the 
maintenance at minimum of once a year and keep an up to date log of all 
maintenance.  This log shall be provided to inspectors during FOG 
inspections. 

17 Maintain records of 
employee BMP training. 

Maintain and be able to provide records of 
employee BMP training.  

Employees are required to be trained on fats, oils, and grease best 
management practices at a minimum of once a year.  This is the best way to 
ensure that BMPs are being implemented.  Businesses shall keep records of 
annual training with list of employees trained for a minimum of 2 years.  This 
record shall be provided to inspectors during FOG inspections. 

 



 
CITY OF NATIONAL CITY 

FOG BMP Operation and Maintenance Self -Verification Form  
 

  Page 1 of 2 

Step 1: Verify Facility Information  

Facility ID:  

Business/Property  Name:   

Street Address:  Business Phone #:  

Responsible Person(s)/Title:  Business Email:  

Update/correct facility information as needed below: 
Business Name:  

Street Address:  Business Phone #:   

Responsible Person(s)/Title:  Business Email:  

   Business is no longer operating at this location  
(Skip to Step 6) 

 Business is not a Food Service Establishment  
(Skip to Step 6) 

Step 2: Verify Performance of Required Maintenance  

Our records indicate the following Grease Control Devices (GCDs) are installed at your facility. If devices have been 
removed or added, please provide updated information .   
 

GCD ID GCD Type GCD Location Update to GCD type/location  
1    
2    
3    
New    

 
Grease Control Devices (GCD) maintenance  (Check one of the following options)  

GCDs maintenance is required at least once every 6 months; more frequent pumping may be required to prevent 
the accumulation of grease plus solids in excess of 25% of the device capacity at any time.  Retain maintenance 
records to document compliance. 

 
 
 

 
 
 
 

I certify that the device(s) named above has (have) been serviced within the past 6 months;  
 
OR No GCD is installed at this facility;  
 
OR I represent a Multi-tenant Property and there is no communal GCD 
 

 OR The GCD is communal and maintained by: ________________________________________________________________ 

Sewer lateral maintenance   (Check one of the following options) 

Sewer lateral (sewer line between this �I�D�F�L�O�L�W�\���D�Q�G���W�K�H���&�L�W�\�·�V���V�H�Z�H�U��line) is required to be maintained at least annually. 
Retain maintenance records to document compliance.   
 
 

 

I certify that the sewer lateral has been serviced within the past 12 months.   
 

 OR The sewer lateral is communal and maintained by: _________________________________________________________ 

 
 



 
CITY OF NATIONAL CITY 

FOG BMP Operation and Maintenance Self -Verification Form  
 

  Page 2 of 2 

Step 3: Verify  Required  FOG BMPs Are Implemented  

Waste Cooking Oil/Grease  (Check one of the following options) 

 

 

I certify that all waste cooking oil/grease is properly disposed of or recycled  
(NOT disposed of to the sanitary sewer or storm drain systems) 

 OR This facility does not use an oil fryer or otherwise produce waste oil/grease 
 

Grease Control Device Operation  (Check one of the following options) 

 

 

I certify that  no dishwashers, water in excess of 140 degrees Fahrenheit, or excess solids or grease are 
discharged to the GCD  

 OR This facility does not have a GCD, or this facility does not have a dishwasher 
 

General Kitchen BMPs  (Check the following) 

 I certify that the following BMPs are followed  at this facility: 
�9 Spill clean-up kits are available and readily accessible (includes absorbent material, (i.e. clay 

absorbent, rags/towels, etc, broom or vacuum, and container for waste material) 
�9 Dishware are wiped clean using dry wiping and food scraping before dishwashing 
�9 Drain screens are in all floor and sink drains in food prep or service areas, and are maintained 
�9 Facility does not introduce any emulsifying additives (e.g. Drano�• ) into the plumbing system  
�9 Facility does not have food grinders (e.g., garbage disposal) connected to the plumbing system 

 
Step 4: Verify FOG Training   

FOG training is required annually for all kitchen staff.  Training topics include: dry wiping and food scraping 
practices, food disposal practices, grease spill response, spill kit location and use, waste oil disposal, and drain 
screen placement and maintenance. (Check the following) 

 I certify that all pertinent employees have received training on FOG BMPs within the past year  

Step 5: Submit Pa yment  
Submit the FOG Self-Verification fee of $40 via credit card payment form, or a check made payable to the City of 
National City (�Z�U�L�W�H���´�)�2�*���6�H�O�I-Verification�µ and Business Name on any checks), mailed or delivered to: 

City of National City 
 Attn: FOG Maintenance Verification 
 Engineering Department 

 1243 National City Boulevard 
  National City, CA 91950 

 

Step 6: Certify Self -Verification  
I certify under penalty of law that the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete.  I am aware that there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations.  

 
 

Printed name of Responsible Party: __________________________________________________ Title: ____________________________ 

Signature  of Responsible Party : ______________________________________________________ Date: ____________________________ 

 



CITY OF NATIONAL CITY 
   FATS, OILS, AND GREASES (FOG) INSPECTION 

Inspected by D-MAX Engineering, Inc. 

Inspector Name ________________________________________________________________ Date____/____/______Time_______AM / PM  

Type of FOG Inspection:   ��  Routine       Result : ��  Full FOG Inspection    ��  Not FSE ��  Home-based 
                       ��  Follow-up  ��  Complaint             ��  Duplicate of / ��  Moved, Replaced by:_______________________             ��  Moved, Vacant 

A. CONTACT INFORMATION   ��  See SW Form    ��  Add to DB   

Business Name _______________________________________________________________________________________________  

Street Address ___________________________________________ Business Phone # (_____) _____ - ________ ext. ____ 

Responsible Person(s)/Title________________________________  Business Email ___________________________________________  

Business License #______________  Exp.__________  APN: ________________________ ��  Entered in DB  

Facility personnel present : __________________________________________________________________________ 

Principal Activity:  __________________________________________________________  SIC code: ______________ 
Property management co./contact name:_____________________________   Telephone # (____) ____ -______ext.____ 

   Mailing address:__________________________________________________________________________________ 

FOG ASSESSMENT Resolved 

GCD 1 ��  None  ��  Trap  ��  Interceptor      Location________________________________________________________ %FOG + solids:______%  

GCD 2 ��  None  ��  Trap  ��  Interceptor      Location:________________ _______________________________________ %FOG + solids:______%  

 BMP 

No Corrections 
Required  

Corrections 
Required  

AOC Comments Resolved 

N/A Adequate 
Not 

Adequate 

Dispose of waste grease properly (not to sanitary sewer or storm 
drain)    

  Hauler:  

Store waste cooking grease in designated container       

Maintain accessible grease spill response materials       

Minimize food waste disposal to sewer       

Practice dry wiping and food scraping techniques        

Ensure drain screens are functional and maintained       

Eliminate use of grease-emulsifying drain additives       

 Record Keeping   Resolved 

GCD maintenance frequency ��  _____ times per (circle one) year/month/week  ��  No/unclear records  ��  None  ��  N/A  

Waste oil/GCD waste hauling ��  _____ times per (circle one) year/month/week  ��  No/unclear records  ��  None  ��  N/A  

Sewer lateral maintenance ��  _____ times per (circle one) year/month/week  ��  No/unclear records  ��  None  ��  N/A  

Employee FOG training frequency ��  _____ times per (circle one) year/month/week  ��  No/unclear records  ��  None    

Employee FOG training content (check all 
that apply) 

��  Dry wiping/food scraping    ��  Food disposal     ��  Grease spill response    
��  Oil disposal, avoiding spills in grease transfer    ��  No/unclear records   ��  None 

 

Additional Questions    Other FOG Inspection Comments  

Food Grinder/Disposal Unit Present? ��  Yes   ��  No   

Automatic Dishwasher Present? ��  Yes   ��  No   

Follow -Up/ Post -Inspection  

  
FOG follow -up inspection needed: ��  Yes   ��  No           Edu. Mat. (circle):   [FOG Letter]    [FOG Factsheet]    [Templates] 
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�d�Z�����(�}�o�o�}�Á�]�v�P���Œ���‹�µ�]�Œ���u���v�š�•�����Œ�������}�u�u�}�v�o�Ç�����‰�‰�o�]�������o�����š�}���(�}�}�����‰�Œ���‰�U���Á���•�Z�]�v�P�U�����v�������]�•�‰�}�•���o�����Œ�����•�X 

�������'�L�V�S�R�V�H���R�I���Z�D�V�W�H��
�J�U�H�D�V�H���S�U�R�S�H�U�O�\����
�V�W�R�U�L�Q�J���L�W���L�Q���D��
�G�H�V�L�J�Q�D�W�H�G���F�R�Q�W�D�L�Q�H�U��
�X�Q�W�L�O���L�W���L�V���U�H�P�R�Y�H�G���E�\��
�D�Q���D�X�W�K�R�U�L�]�H�G���J�U�H�D�V�H��
�K�D�X�O�H�U������ 

�'�L�V�S�R�V�L�Q�J���J�U�H�D�V�H���W�R��
�W�K�H���V�D�Q�L�W�D�U�\���V�H�Z�H�U��
�V�\�V�W�H�P���R�U���V�W�R�U�P���G�U�D�L�Q��
�V�\�V�W�H�P���L�V���S�U�R�K�L�E�L�W�H�G�� 

 

�������'�L�V�S�R�V�H���R�I���I�R�R�G��
�Z�D�V�W�H���S�U�R�S�H�U�O�\�����8�W�L�O�L�]�H��
�G�U�\���Z�L�S�L�Q�J���D�Q�G���I�R�R�G��
�V�F�U�D�S�L�Q�J���W�H�F�K�Q�L�T�X�H�V���W�R��
�U�H�P�R�Y�H���I�R�R�G���D�Q�G��
�U�H�V�L�G�X�H�V���S�U�L�R�U���W�R��
�Z�D�V�K�L�Q�J�� 

 

�������3�O�D�F�H���V�F�U�H�H�Q�V��
�L�Q���X�Q�G�H�U���D�O�O���V�L�Q�N���D�Q�G��
�I�O�R�R�U���G�U�D�L�Q�V�����D�Q�G��
�H�P�S�W�\���I�U�H�T�X�H�Q�W�O�\���W�R��
�P�D�L�Q�W�D�L�Q���W�K�H�L�U��
�H�I�I�H�F�W�L�Y�H�Q�H�V�V�� 

 

�������(�O�L�P�L�Q�D�W�H���X�V�H���R�I��
�J�U�H�D�V�H���H�P�X�O�V�L�I�\�L�Q�J��
�G�U�D�L�Q���D�G�G�L�W�L�Y�H�V������ 

�3�R�X�U�L�Q�J���H�P�X�O�V�L�I�L�H�U�V��
�L�Q�W�R���W�K�H���G�U�D�L�Q���Z�L�O�O��
�P�D�N�H���W�K�H���J�U�H�D�V�H��
�F�R�Q�W�U�R�O���G�H�Y�L�F�H��
�P�D�O�I�X�Q�F�W�L�R�Q�� 

 

�������'�L�V�S�R�V�H���R�I���I�R�R�G��
�Z�D�V�W�H���S�U�R�S�H�U�O�\�������$�V��
�P�X�F�K���I�R�R�G���Z�D�V�W�H���D�V��
�S�R�V�V�L�E�O�H���V�K�R�X�O�G���E�H��
�G�L�V�S�R�V�H�G���R�I���W�R���W�K�H��
�W�U�D�V�K���U�D�W�K�H�U���W�K�D�Q���W�R��
�V�L�Q�N���R�U���I�O�R�R�U���G�U�D�L�Q�V�� 

 

�������0�D�L�Q�W�D�L�Q���D�F�F�H�V�V�L�E�O�H��
�J�U�H�D�V�H���V�S�L�O�O���U�H�V�S�R�Q�V�H��
�P�D�W�H�U�L�D�O�V�����8�V�H���G�U�\��
�V�Z�H�H�S�L�Q�J���R�U��
�D�E�V�R�U�E�H�Q�W���P�D�W�H�U�L�D�O���I�R�U��
�R�L�O���D�Q�G���J�U�H�D�V�H���V�S�L�O�O��
�F�O�H�D�Q�X�S���L�Q�V�W�H�D�G���R�I��
�Z�D�W�H�U������ 

 

�>���Á�•�����v�������v�(�}�Œ�����u���v�š 

�6�H�H���1�D�W�L�R�Q�D�O���&�L�W�\�� �0�X�Q�L�F�L�S�D�O���&�R�G�H���V�H�F�W�L�R�Q�V�������������� ���6�H�Z�H�U���&�R�Q�Q�H�F�W�L�R�Q�V���������������������3�R�O�O�X�W�L�R�Q�������D�Q�G��������������
���)�D�W�V���� �2�L�O�V���� �D�Q�G�� �*�U�H�D�V�H�� �'�L�V�F�K�D�U�J�H�� �&�R�Q�W�U�R�O�����I�R�U���W�K�H�� �O�H�J�D�O�� �E�D�V�L�V�� �R�I�� �W�K�H�V�H���U�H�T�X�L�U�H�P�H�Q�W�V��� � � ��' �L�V�F�K�D�U�J�H�� �R�I��
�)�2�* ���W�R���W�K�H���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�\�V�W�H�P���R�U���V�W�R�U�P���Z�D�W�H�U���F�R�Q�Y�H�\�D�Q�F�H���V�\�V�W�H�P���L�V���D�J�D�L�Q�V�W���W�K�H���O�D�Z������ 

�9�L�R�O�D�W�L�R�Q�V���F�D�Q���U�H�V�X�O�W���L�Q���F�L�Y�L�O���S�H�Q�D�O�W�L�H�V���X�S���W�R�������������������R�U���I�L�Q�H�V���X�S���W�R�������������� �����S�H�U���Y�L�R�O�D�W�L�R�Q�����S�H�U���G�D�\�� 

 

 

�7�R���K�H�O�S���U�H�S�R�U�W���D���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�S�L�O�O���R�U���R�Y�H�U�I�O�R�Z�����F�D�O�O���W�K�H���&�L�W�\���R�I���1�D�W�L�R�Q�D�O���&�L�W�\���6�W�R�U�P���:�D�W�H�U���+�R�W�O�L�Q�H��������������������������������  



Sewer Lateral Maintenance 
What is it? & Why is it important? 

 
What is It? 
Private sewer lateral lines are the privately-owned sewer lines that 
connect a property to the City-owned sewer line. Sewer laterals 
transport wastewater from all of the drains in your building to the public 
sewer main.  Sewer lateral maintenance includes annual hydro jetting to 
keep pipes clean and free of any blockages. National City municipal code 
14.06 states that property owners are responsible for maintenance on 
sewer lateral lines. 
 

Why is it Important? 
�D���]�v�š���]�v�]�v�P�����v�����l�����‰�]�v�P���}�µ�Œ���‰�Œ�]�À���š�����•���Á���Œ���o���š���Œ���o�����Œ���]�v�•�����o�����v���]�•���]�u�‰�}�Œ�š���v�š�U�����������µ�•���Y  
 
 
 
Fats, oils, grease, and other waste that private residences or businesses dispose of in their sinks and toilets can 
cause blockages and sanitary sewer backups into within your building and �Á�]�š�Z�]�v���š�Z�������]�š�Ç�[�•���•���Á���Œ���•�Ç�•�š���u�X�� 

 

Residences 
 

 Keep fats, oils, and grease out of 
�Ç�}�µ�Œ�� �l�]�š���Z���v�� ���Œ���]�v�•�X�� �^������ �š�Z���� ���]�š�Ç�[�•��
Residential FOG handout for more 
information. 
 

 Do not dispose of wipes, disposal 
diapers, or feminine hygiene 
materials in the toilet or sink. These 
can cause blockages in your sewer 
line. 
 

 Hire a plumber to clean your sewer 
lateral at least once annually to keep 
sewer lines clean and free of built up 
waste.  

 

Food Service Establishments 
 

 �&�}�o�o�}�Á���š�Z�������]�š�Ç�[�•���u�]�v�]�u�µ�u��FOG best 
management practices for food 
service establishments (FSEs) to 
minimize food waste disposal.  
 

 All food service establishments in 
National City are required to 
perform sewer lateral maintenance 
at least once annually.  
 
 

 Records of sewer lateral 
maintenance are required to be 
presented during Fats, Oils, and 
Grease (FOG) inspections. 

Everything we put down our private drains reaches the City sewer! 



 

 

 

 

EDCO Now Accepts 
Used Cooking Oil!  

 
Residents can store their 
cooled used cooking oil and 
grease in a leak-proof 
container and drop it off at 
�R�Q�H�� �R�I�� �(�'�&�2�¶�V�� ���� �E�X�\�E�D�F�N��
locations. Directions are hours 
�F�D�Q�� �E�H�� �I�R�X�Q�G�� �R�Q�� �(�'�&�2�¶�V��
website: 
 

www.edcodisposal.com 
 
 

Residential used cooking oil 
and grease is also accepted at 
the South Bay Household 
Hazardous Waste Collection 
Facility: 
 

1800 Maxwell Road 
Chula Vista, CA 

 
 

Visit the National City �¶�V 
w ebsite for additional 
information about the 
�&�L�W�\�¶�V��Fats, Oils, and 
Grease Program . 

 
 
 
 
 

City of National City  
Department of Engineering  

Keep Fats, Oils, and 
Grease (FOG) Out 

of the Drain!  
 

 

 

 

 

 

 

FOG Reduction Strategies 
for Residents  

Common 
Misconceptions about 

FOG 

 

My garbage disposal will 
take care of it!  

Garbage disposals only 
shred leftover fats into 
smaller pieces; they do not 
get rid of the fats that 
create grease.  

 

Hot water & dish 
detergents can unblock 
my pipe!  

Soaps may initially break up 
grease, but as it travels 
downstream, the soap loses 
its effectiveness and allows 
grease to solidify on walls 
and in pipes. 

 

 

Read on to find ways you 
can reduce FOG and 
prevent sewer backups to 
protect your health and the 
environment!  

 

http://www.edcodisposal.com/


 

How Can I help?  

There are many ways residents can 
help to prevent sanitary sewer 
backups and overflows.  

 

DO: 

�9 Place cooled oil and grease into 
trash bins or leak-proof 
containers for disposal. 

�9 Scrape food scraps from dishes 
into the trash . 

�9 Use a strainer in the sink to 
collect excess food particles. 

�9 Clean up greasy spills with 
absorbent material and place in 
the trash. 

�9 Complete regular maintenance 
on your lateral line to prevent 
buildup. 

 
�'�2�1�¶�7: 

�8 Pour any oil or grease 
down the drain.  

�8 Pour liquid foods (syrups, 
salad dressings, gravy) 
down the drain . 

�8 Use hot water to dissolve 
FOG. 

�8 Pour any hazardous 
materials including motor 
oil or gasoline into the 
drain. 

 

REPORT SEWER 
SPILLS AND 

OVERFLOWS! 
 

If you see or smell a potential 
sewer spill, report it to the 
�&�L�W�\�¶�V���6�W�R�U�P���:�D�W�H�U��Hotline:  

(619) 336-4389 

Fats, Oils, and Grease 
(FOG) and Sewer 

Backups  

What is FOG?  

FOG is fats, oils, and grease 
from kitchens and toilets that 
enters into the sewer system 
and clogs pipes. 

Where does FOG come 
from?  

Some common sources of FOG 
include: 

Dairy products, cooking oil, 
baking goods, and salad 
dressings.  

Why is FOG a problem?  

FOG that sticks to sanitary pipes 
can build up and block the flow 
of water. This can result in 
costly (and messy!) sanitary 
sewer backups and overflows.  
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Grease Control Maintenance Log 
Circle one: Grease Trap        Grease Interceptor 

Location: __________________________________________ 
 

Contractor: ___________________ 
Contact Phone number: ___________________      

                                                  

Date 
Service verified by  

% FOG / Maintenance Performed 
(employee name or initials) 

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     

          /           /     
 

�x Retain and include copies of all manifests and invoices with this log.  This information should be 
made available to City inspectors during any Fats, Oils, and Greases (FOG) inspection. 

Maintenance Reminders: 

�x GCD maintenance frequency (Minimum of twice annually and must keep <25% full) 

�x Waste hauling from GCD and waste cooking oil container (As needed) 

�x Sewer Lateral (Recommended to be performed annually) 

�x Employee FOG training (Minimum of annually) 

To help report a sanitary sewer spill or overflow, call the City of National City Storm Water Hotline: (619) 336-4389 



 

Grease Bin Storage for 
Food Service Establishments 

In 2013, the State of California issued the National Pollutant Discharge Elimination Systems permit, Order No. 2013-0001, 
as amended by Order No. 2015-0001(Permit).  Under this Permit, the City requires businesses to implement Best 
Management Practices (BMPs) with the goal of eliminating pollutants that enter the storm drain system.  The City has 
adopted strict BMPs regarding waste containers for oils, grease, fats, or tallow, which went into effect July 2015. This 
letter is intended to help your business achieve compliance with the new minimum BMPs. 

What is the new requirement? 
Waste containers for oils, grease, fats, or tallow (grease bins) shall be kept 
indoors where appropriate facilities exist to maintain compliance with health, 
fire, and other applicable codes.  Where indoor facilities are incompatible 
with such codes, waste containers shall be kept within a covered and/or 
contained area to prevent residual waste transport in runoff.  �^������ �š�Z���� ���]�š�Ç�[�•��
minimum BMPs for industrial and commercial businesses here: 
 http://www.nationalcityca.gov/home/showdocument?id=11281 

Who does this apply to? 
Businesses that use, or share, a grease bin. 

How do I comply with the new requirements? 
Use an indoor grease bin to store your waste oil.  Request an indoor bin from 
your waste hauler.  

1) Choose a location for your indoor grease bin that is away from food 
prep and storage areas. 

2) Submit a request for an update to your food plan to The Food and Housing Division of the Department of 
Environmental Health (DEH) at (858) 505-6659.  Include the procedure for cleaning and emptying the bin to get it 
approved.   

3) Once the new indoor bin is approved, contact your waste hauler to have your outdoor grease bin removed.  
Notify other restaurants and your property owner/manager if the grease bin is communal. 

4) Remove ALL grease stains and residues from the outdoor areas.  Ensure this area is never hosed down unless 
proper reclamation practices are in place.  Friendly Reminder: Wash water that enters a storm drain or the street 
is an illegal discharge. 

If an indoor bin is not feasible for my businesses what can I do? 
Provide protection from the rain if the grease bin must be stored outdoors. 

1) Determine how your grease bin will be protected from rainfall (e.g. roof, overhead cover) and runoff (e.g. 
containment tray, berm). If necessary, contact your property owner/manager to ensure the storage options are 
acceptable. 

2) Contact the Building Department at (619)336-4210 for approval of your alternate cover and containment 
structures.  Obtain the appropriate permits, if needed.  Do not build or purchase materials until your proposed 
storage is approved. 

What if I clean my outdoor grease bin, is that ok? 
The City of National City conducts storm water quality inspections to verify your business is in complianc�����Á�]�š�Z���š�Z�������]�š�Ç�[�•��
minimum BMPs.  If your business is found to have an outdoor grease bin that is not properly protected your business 
may be subject to a fine regardless of whether or not the bin is clean. 

If you have any questions or concerns regarding this requirement, please contact the Engineering Department at 
(619)336-4380.  

Updated 10/17/2024 

http://www.nationalcityca.gov/home/showdocument?id=11281


 

CITY OF NATIONAL CITY �² DEVELOPMENT SERVICES DEPARTMENT 

1243  NATIONAL CITY BLVD., NATIONAL CITY, CA 91950  

Properties and businesses in National City have taken initiative to ensure long-term compliance with the 
�P�L�Q�L�P�X�P�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �R�I�� �&�L�W�\�·�V�� �V�W�R�U�P�� �Z�D�W�H�U�� �S�U�R�J�U�D�P.  In doing so they minimize the need for costly and 
ineffective cleanup of grease spills by employees.  Three proactive solutions1 include: 

1. Storing waste grease in securely 
sealed indoor  containers2 until 
pickup 

2. Permanent cover and containment of 
outdoor grease disposal areas3, such as 
a roof and berm 

3. Installation of an indoor  oil 
management system2 that 
changes oil and collects waste 

 

 

 

 

 

 
1 A single specific solution is not required by the City of National City, but the examples presented here would likely facilitate staying in 

compliance with minimum storm water requirements as they relate to grease bin storage.  See the other side of this sheet for 
additional requirements commonly applicable to the restaurant and food industry .   

2 The City of National City does not require or endorse the use of any specific brand or product.   
3 Note that installation of outdoor structures should follow National City building codes and permitting requirements.    

�)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���V�W�D�\�L�Q�J���L�Q���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H���&�L�W�\�·�V���6�W�R�U�P���:�D�W�H�U���3�U�R�J�U�D�P���U�H�T�X�L�U�H�P�H�Q�W�V�� �F�D�O�O���W�K�H���&�L�W�\�·�V��
Engineering Department at (619)336-4380. 

 

CCiittyy  ooff  NNaatt iioonnaall  CCiittyy  SSttoorrmm  WWaatteerr  PPrrooggrraamm  

OOiill&&   GGrreeaassee  BBeesstt   MMaannaaggeemmeenntt   PPrraacctt iicceess  



1. If waste oil container is 
not able to be stored 
indoors, ensure outdoor 
waste oil containers are 
protected from rainfall 
and runoff and the 
surrounding areas are 
free of grease stains and 
spills.    

4. Pour wash water into a 
indoor janitorial or mop 
sink. 

Do not pour wash water 
outside into a storm drain 
or onto a parking lot, 
alley, sidewalk, or street.   

 

2. Use dry sweeping or 
absorbent material for oil 
and grease spill cleanup 
instead of hosing.  If wet 
cleanup methods are 
used, collect all water and 
take it indoors for 
disposal.   

 

5. Clean floor mats, filters, 
and garbage cans in a 
mop sink, over an indoor 
floor drain, or on 
landscaping where water 
�Z�L�O�O���Q�R�W���U�X�Q���R�I�I�������'�R�Q�·�W��
wash them in a parking 
lot, alley, sidewalk, or 
street.    

3. Keep dumpster area 
clean and lid closed.  
�'�R�Q�·�W���I�L�O�O���L�W���Z�L�W�K���O�L�T�X�L�G��
waste or hose it out.  
Repair or replace leaky 
dumpsters.   

 

6. Recycle grease and oil.  
�'�R�Q�·�W���S�R�X�U���L�W���L�Q�W�R���V�L�Q�N�V����
floor drains, or onto a 
parking lot or street.  
Pouring grease and food 
scraps down drains can 
clog pipes and back up 
sewers.    

See National City Municipal Code Section 14.22, Storm Water Management and Discharge Control, for a full list 
of all storm water requirements applicable to businesses.  Direct or indirect discharge of  pollutants to the storm 
water conveyance system, even in rain water, is against the law.   

Violations can result in civil penalties up to  $10,000 or  fines up to $25 ,000 per violation, per day.  

To help report a spill or discharge to the storm drain, call the City of National City Storm Water Hotline: (619) 336-4389 

 

CCiittyy  ooff  NNaatt iioonnaall  CCiittyy  SSttoorrmm  WWaatteerr  PPrrooggrraamm  

FFoooodd  SSeerrvviiccee  EEssttaabblliisshhmmeenntt   BBeesstt   MMaannaaggeemmeenntt   PPrraacctt iicceess  

The following are Best Management Practices commonly applicable to food service establishments.  



APPENDIX G 

SYSTEM EVALUATION AND CAPACITY ASSURANCE 



�7�K�H���I�R�O�O�R�Z�L�Q�J���S�O�D�Q�V���D�U�H���S�U�R�Y�L�G�H�G���Y�L�D���Z�H�E�O�L�Q�N���G�X�H���W�R���W�K�H�L�U���O�D�U�J�H���V�L�]�H�� 

�����������6�H�Z�H�U���6�\�V�W�H�P���0�D�V�W�H�U���3�O�D�Q����
�K�W�W�S�V�������Z�Z�Z���Q�D�W�L�R�Q�D�O�F�L�W�\�F�D���J�R�Y���K�R�P�H���V�K�R�Z�S�X�E�O�L�V�K�H�G�G�R�F�X�P�H�Q�W���������������������������������������������������� 

�����������6�H�Z�H�U���0�D�V�W�H�U���3�O�D�Q���5�H�Y�L�H�Z���D�Q�G���&�,�3���8�S�G�D�W�H����
�K�W�W�S�V�������Z�Z�Z���Q�D�W�L�R�Q�D�O�F�L�W�\�F�D���J�R�Y���K�R�P�H���V�K�R�Z�S�X�E�O�L�V�K�H�G�G�R�F�X�P�H�Q�W���������������������������������������������������� 
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EXECUTIVE SUMMARY  

In support of the Sewer System Management Plan (SSMP), Infrastructure Engineering Corporation 
(IEC) has developed this 2008 Sewer System Hydraulic Analysis for the City of National City (City). IEC 
developed wastewater flow projections for the Existing, 5-Year, 10-Year and the 20-Year (Planning 
Horizon) time increments. The Existing Average Dry Weather Flow of 4.22 mgd is anticipated to 
increase by 56%, reaching 6.57 mgd in the 20-Year time-increment. In addition to including the 
proposed Downtown Specific Plan development, these projections include all wastewater flows with 
treatment costs attributed to the City. 

Under Existing flow conditions, 111 gravity mains are unable to satisfy the City’s design criteria. An 
additional 79 gravity mains fail to satisfy design criteria in the 20-Year time increment, with a combined 
length of 50,598 ft. These pipelines, illustrated in Figure 4 and presented in Table 12, have been included 
in the City’s proposed Wastewater Capital Improvement Plan (CIP). Estimated probable costs for the 
Wastewater CIP total $13.4 Million, with the Existing, 5-Year, 10-Year and 20-Year costs identified as 
$8.4 Million, $1.0 Million, $0.8 Million and $3.2 Million respectively. No additional South Metro 
Interceptor capacity is required to accommodate the projected daily wastewater flows in the 20-Year 
(Planning Horizon) time increment. Estimates of probable capital costs provided herein represent 
“Conceptual” level costs as established by the American Association of Cost Engineers (AACE) and 
represent an accuracy of +50% to -30%.  
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WASTEWATER FLOW PROJECTIONS 

IEC developed wastewater flow projections for the Existing, 5-Year, 10-Year and the 20-Year (Planning 
Horizon) time increments. As summarized in Table 4, the Existing average dry weather flow of 4.22 
mgd, with treatment costs attributed to the City, is anticipated to increase by 56%, reaching 6.57 mgd in 
the 20-Year time-increment, which includes the proposed Downtown Specific Plan development. 

Average Dry Weather Wastewater Flow (ADWF) 

Average Dry Weather Wastewater Flow (ADWF), or base flow, is domestic (or sanitary) wastewater flow 
from residential, commercial, and institutional (schools, churches, hospitals, etc.) sources, plus industrial 
wastewater.  The wastewater flow is affected by population and land uses in an area. Wastewater flow 
varies throughout the day in response to personal habits and business operation.  In this case these flows 
were estimated by multiplying water demands by Return-To-Sewer (RTS) ratios based on land use and 
basin. 

To calculate the City’s ADWF, 2007 average daily water demands, as supplied by Sweetwater Authority, 
were allocated to individual parcels in the City’s service area. 2007 water billing records were analyzed, 
and a list of the Major Water Users, with average daily water demands greater than 10,000 gpd, was 
compiled. As presented in Table 1, there are 80 Major Users accounting for 1.9 mgd of the City’s total 
water demand. These Major Users are illustrated in Figure 1.  

Each parcel’s average daily water demand was then multiplied by a corresponding RTS ratio, based on 
land use and sewer basin, with data presented in Table 2. For residential parcels, Multiple (R-4) had the 
highest RTS ratio of 0.80, followed by Restricted Multiple (R-3) with 0.75, Minor Multiple (R-2) with 
0.71, and finally Single Family Residential (R-1) with a RTS of 0.66. Industrial (M zone) received a RTS 
of 0.90, Special and/or Misc. used 0.71, and Unzoned was 0.64. Commercial areas used a RTS of 0.73 or 
0.60 corresponding to Restricted Commercial, with the exception of the Plaza Bonita Commercial area 
that utilized a RTS of 0.56 due to large scale landscaping. Several flow monitor areas utilized different 
RTS ratios or were calculated separately based on special cases within the zone. NC2 and NC3B ratios 
were derived from the above ratios using a factor of 0.743 and 0.851 respectively in order to account for 
higher landscaping demands in these areas. NC5 ratios were higher due to a combination of ADS flow 
monitor data and an assumed base flow throughout the zone.  

ADWF for the parcels tributary to flow monitors NC13 and NC16 were calculated based on acreage and 
land use and presented in Table 3. Within zone NC13, Commercial areas received 3194 gpd/ac, while 
Single Family and Unzoned were assigned 1198 gpd/ac. For NC16 wastewater was assigned as follows: 
Commercial – 1267 gpd/ac, Industrial – 1742 gpd/ac, Minor Multiple (R-2) and Restricted Residential 
(R-3) – 634 gpd/ac, Multiple Residential (R-4) – 792 gpd/ac and finally Single Family and Unzoned – 
475 gpd/ac. 

Once wastewater flow was determined for each flow monitor area, the estimated flow was then 
compared to the ADS Flow Monitor readings to ensure calibration of the hydraulic model. 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 

1* 901-2000-0 NAVY PUBLIC WORKS CTR 
CODE 611 

W END W 19TH ST Government 146,835 146,835 

2 
902-2100-1 WESTFIELD 

SHOPPINGTOWN 
PLAZA BONITA 

3030 PLAZA BONITA RD Commercial 
48,987 

97,010 
902-2000-1 48,024 

3 
541-4700-0 

PARADISE VALLEY 
HOSPITAL 

2400 E 4TH ST / 
655 EUCLID AVE Commercial 

82,612 
86,338 541-2850-0 1,914 

553-0980-0 1,812 

4 
901-8200-1 PLAZA MANOR 

PRESERVATION LP 
2617 - 2721 E PLAZA BLVD MF Residential 

65,117 
85,481 

901-8190-1 20,364 
5 901-1500-0 AFL-CIO BLDG TRADES 309 E 24TH ST MF Residential 80,776 80,776 

6 
902-2000-0 WESTFIELD 

SHOPPINGTOWN 
PLAZA BONITA 

3030 PLAZA BONITA RD Commercial 
34,597 

72,796 902-2100-0 29,805 
902-2110-0 8,394 

7 901-1000-0 AFL-CIO BLDG TRADES 525 E 24TH ST MF Residential 72,714 72,714 

8 

131-2870-0 
RADISSON SUITES HOTEL/ 

PACIFIC BAYVIEW LLC 
801 NATIONAL CITY BLVD Commercial 

23,959 

68,767 
131-2830-0 21,614 
131-2870-2 13,638 
131-2830-2 9,556 

9 

100-1420-1 

PARK VILLAS 817 ETA ST MF Residential 

16,911 

68,691 

100-1240-1 15,630 
100-1300-1 13,749 
100-1360-1 10,529 
100-1180-1 7,064 
100-1120-1 4,808 

 
10 
 

109-1682-1 HOLIDAY INN/ 
PACIFICA HARBORVIEW 

ONE LP 

 
700 NATIONAL CITY BLVD 

 

 
Commercial 

 

15,192  
49,774 

 
109-1682-2 13,534 
109-1684-2 10,693 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
 

10 109-1684-1 
HOLIDAY INN/ 

PACIFICA HARBORVIEW 
ONE LP 

 
700 NATIONAL CITY BLVD 

 
Commercial 10,355 

 
49,774 

11 

541-2100-2 
CHATEAU GARDENS 

APARTMENTS 
2424 E 8TH ST MF Residential 

14,442 

38,410 
541-2100-3 10,234 
541-2200-3 7,416 
541-2200-2 6,318 

12 

511-1140-0 

CITY OF NATIONAL CITY 
P/W 

1780, 1800, 1810 E 22ND ST & 
2100-2200 NEWELL ST Government 

13,368 

35,258 

511-1300-1 9,025 
511-1130-0 7,964 
511-1260-0 4,043 
511-1240-0 564 

511-1180-1 NATIONAL CITY GOLF 
COURSE 

1780 E 22ND ST Golf Course 295 

13 

541-1600-0 

NATIONAL MANAGEMENT 910 EUCLID AVE MF Residential 

12,894 

34,451 
541-1400-0 9,624 
541-1700-0 7,769 
541-1800-0 4,164 

14 
164-2660-2 

J C LAUNDRY GROUP INC 1605 HIGHLAND AVE Commercial 
17,487 

34,416 
164-2660-1 16,929 

15 
501-1220-0 HOLIDAY SPA HEALTH 

#604-01 
1910 SWEETWATER RD Commercial 

25,530 
33,609 

501-1220-1 8,078 

16 
515-0580-0 CITY OF NATIONAL CITY 

P/W 
226 U AVE Government 

31,549 
32,047 

515-0540-0 498 
 
 

17 
 
 

192-5950-1 HOMETOWN BUFFETT 
#714/ 

CAL-AMERICAN/ 
SHOWBIZ PIZZA PL #439/ 

WATERMILL EXPRESS 

 
1135, 1143, 1145 HIGHLAND AVE 

& 910, 986 E PLAZA BLVD 
 
 

 
 

Commercial 
 
 

9,775  
 

30,988 
 
 

192-5740-1 9,443 
192-5950-0 8,814 
192-5900-2 2,103 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
 
 

17 

192-5720-0  
HOMETOWN BUFFETT 

#714/ 
CAL-AMERICAN/ 

SHOWBIZ PIZZA PL #439/ 
WATERMILL EXPRESS 

 
 

1135, 1143, 1145 HIGHLAND AVE 
& 910, 986 E PLAZA BLVD 

 
 

Commercial 

541  
 

30,988 

192-5940-2 311 

18 541-2700-1 PARADISE VLY HEALTH 
CARE CTR 

2575 E 8TH ST Commercial 29,356 29,356 

19 901-3000-0 SAN DIEGO UNIFIED PORT 
DIST 

24TH AT QUAY Government 25,975 25,975 

20 192-6301-3 CENTRE DEVELOPMENT 
LLC 

1302 E PLAZA BLVD Commercial 25,520 25,520 

21 901-8000-0 PARADISE HILLS 
ASSOCIATES 

2606-2728 E 8TH ST MF Residential 24,977 24,977 

22 
175-0660-2 BAY PLAZA LLC/ 

FORTUNE COMMERCIAL 
CORP 

1420 E PLAZA BLVD Commercial 
22,053 

24,543 175-0740-4 1,928 
175-0620-3 562 

23 169-2261-0 NATIONAL MANAGEMENT 700 E 22ND ST MF Residential 23,965 23,965 

24 191-3541-0 
NC SCH DIST 

SWEETWATER 
HIGH SCHOOL 

ES D AVE AT 27TH Government 23,163 23,163 

25 

834-1940-3 

PARK BONITA 
APARTMENTS 3501-3549 VALLEY RD MF Residential 

4,886 

23,047 

834-2180-3 4,213 
834-1780-3 4,107 
834-2020-3 3,049 
834-1540-3 2,715 
834-1620-3 2,162 
834-2100-3 1,914 

 
26 

512-1180-0  
B-L ENTERPRISES  

1715, 1831 E 18TH ST 
& 1826 E 17TH ST 

 
MF Residential 

4,746  
20,921 512-0700-0 4,361 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
 

26 
512-0660-0  

B-L ENTERPRISES 
 

1715, 1831 E 18TH ST 
& 1826 E 17TH ST 

 
MF Residential 

4,136  
20,921 512-0740-0 3,851 

512-0620-0 3,828 

 
 

27 

177-2474-3 

BROADWAY/ 
SWEETWATER SQUARE 

LLC 
3007 HIGHLAND AVE Commercial 

4,752 

20,887 

177-2474-2 4,429 
177-2400-1 3,426 
177-2520-4 1,541 
177-2520-3 1,492 
177-2400-0 1,328 
177-2478-3 1,051 
177-2560-3 838 
177-2476-3 611 
177-2476-2 529 
177-2472-2 352 
177-2560-2 316 
177-2220-4 172 
177-2478-4 27 
177-2470-3 12 
177-2470-2 10 

28 
101-7060-4 

PROGRESS MANAGEMENT 203 LAUREL AVE MF Residential 
11,794 

19,860 
101-8140-4 8,066 

29 
152-3320-0 COSTCO WHOLESALE 

V#92978-00 
1001 W 19TH ST Commercial 

10,066 
19,534 

152-3300-1 9,468 

 
 
 

30 
 

581-0795-1  
 
 

BONITA CREEK HOA 
 

 
 
 

3401 PASEO DE PAZ 
 

 
 
 

MF Residential 
 

2,428  
 
 

18,716 
 

581-0741-1 1,873 
581-0821-1 1,846 
581-0751-1 1,644 
581-0711-1 1,512 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
 
 
 
 
 

 
30 

581-0791-1  
 
 

 
 
 

BONITA CREEK HOA 

 
 
 
 
 

 
3401 PASEO DE PAZ 

 
 
 
 
 

 
MF Residential 

1,350  
 
 
 
 

 
18,716 

581-0771-1 1,328 
581-0831-1 1,307 
581-0793-1 1,291 
581-0781-1 1,131 
581-0761-1 1,027 
581-0731-1 576 
581-0721-1 555 
581-0700-2 531 
581-0753-1 316 

31 

191-3860-0 

NC SCH DIST 
SWEETWATER HIGH 

SCHOOL 
2900 HIGHLAND AVE Government 

8,908 

18,208 
171-6000-0 4,381 
171-6010-0 3,892 
171-3070-0 947 
171-3055-0 80 

32 169-3580-2 NATIONAL MANAGEMENT 1917 F AVE MF Residential 18,194 18,194 

33 

100-0440-1 

ALL NICKS LAUNDERLAND/ 
ENS MANAGEMENT LLC 51-151 N HIGHLAND AVE Commercial 

11,960 

18,050 
100-0400-1 3,004 
100-0480-1 2,572 
100-0600-1 324 
100-0620-1 191 

34 144-0580-7 WAL-MART STORE # 01-
5023 

1100 HIGHLAND AVE Commercial 17,335 17,335 

35 
121-5081-1 TREVOR THOMAS 

ENTERPRISES LLC/ 
MOYER, WAYNE 

1417 E 8TH ST Commercial 
9,181 

16,772 
121-5081-2 7,591 

36 
549-0500-4 WASH AMERICA INC/ 

KIM, SHAN 
3126-3154 PLAZA BLVD Commercial 

12,236 
16,735 

549-0620-2 3,525 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
549-0540-2 973 

37 576-1500-2 
REXMERE LAKE VILLAGE 

LLC/ 
BONITA VISTA 

2621 SWEETWATER RD Mobile Homes 16,735 16,735 

38 541-0680-3 NC GALLERIA 2720 E PLAZA BLVD Commercial 16,651 16,651 

39 563-1700-0 NC SCH DIST GRANGER 
JR HIGH SCHOOL 

2101 GRANGER AVE Government 16,640 16,640 

40 

581-4480-0 

BONITA PARK HOA 

3612-3804, 3733 FAIRLINDO 
WAY & 3640, 3702 FAIRLOMAS 

RD 
 

 
 

MF Residential 
 
 
 

3,324 

16,354 
 
 

581-4200-0 2,990 
581-4320-0 2,326 
581-4360-0 1,814 
581-4520-0 1,771 
581-4440-0 1,676 
581-4280-1 1,443 
581-4400-0 785 
581-4242-0 225 

41 

167-0580-0 

INTER CITY MANOR APT/ 
LINARES, MANUEL 2043-2123 L AVE MF Residential 

7,910 

15,851 
167-0500-0 4,695 
167-0540-0 2,340 
167-0620-0 830 
167-3820-2 76 

42 
131-4260-1 FINBERG, FRED 801 E AVE Commercial 8,029 

15,788 
131-4240-6 J'S LAUNDRY LAND 550 E 8TH ST Commercial 7,759 

43 152-1200-4 HANSON AGGREGATE 
PACIFIC SOUTHWEST 

601 W 12TH ST Commercial 14,780 14,780 

44 

125-4860-3 SATHAPOME, KHAMPHOU/ 
PLAZA SQUARE LTD/ 
FSC FOODS CORP/ 
BASKIN ROBBINS 

1401 & 1493 E PLAZA BLVD Commercial 

8,755 

14,521 
125-4940-1 2,890 
125-5100-8 2,150 
125-4900-4 541 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 

125-4900-3 186 

45 
151-1700-0 COMM DEV - KIMBALL 

TOWERS 
1317 D AVE MF Residential 

9,587 
14,503 

151-1660-0 4,916 
46 901-6000-0 MORGAN TOWERS 1415 D AVE MF Residential 14,341 14,341 

47 902-1010-1 BO PARADISE MOBIL HOME 
PARK 

WS CALLE ABAJO Mobile Homes 14,319 14,319 

48 
100-0860-1 

PROGRESS MANAGEMENT 31 & 131 N HIGHLAND AVE MF Residential 
7,748 

14,239 
100-0820-1 6,490 

49 
193-1700-6 METZGER, REINHOLD/ 

OLSON, ALLAN 
3221 NATIONAL CITY BLVD Mobile Homes 

13,019 
14,048 

193-1700-7 1,029 

50 

174-3920-2 

OCNNN PROPERTIES, LLC/ 
HIGHLANDERS SENIOR 

RESIDENCE 
2525 HIGHLAND AVE Commercial 

7,433 

13,933 

174-3930-1 3,236 
174-3920-1 2,252 
174-3940-4 605 
174-3940-5 258 
174-3930-2 150 

 
 
 
 
 
 
 

51 
 
 
 
 
 

175-0860-1  
 
 
 
 
 
 

PACIFIC CASTLE BAY 
PLAZA LLC 

 
 
 
 

 
 
 
 
 
 
 

1430 E PLAZA BLVD BLDG E 
 
 
 
 
 

 
 
 
 
 
 
 

Commercial 
 
 
 
 
 

4,621  
 
 
 
 
 
 

13,780 
 
 
 
 
 

175-1540-6 3,543 
175-1220-2 1,160 
175-1260-10 1,051 
175-0780-1 840 
175-1380-5 777 
175-1380-4 607 
175-0940-1 285 
175-1180-6 225 
175-1340-11 219 
175-1300-4 215 
175-0820-1 117 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
 
 
 

 
51 

175-1340-10  
 
 

 
PACIFIC CASTLE BAY 

PLAZA LLC 

 
 
 

 
1430 E PLAZA BLVD BLDG E 

 
 
 

 
Commercial 

45  
 

 
 

13,780 

175-0980-1 27 
175-1060-2 23 
175-1500-3 14 

175-1420-2 10 

52 
171-4580-2 

CURREN, WILLAIM S 608 E 24TH ST MF Residential 
7,197 

13,778 
171-4620-2 6,580 

53 557-0660-0 GROVE PLAZA LTD 2220 E PLAZA BLVD Commercial 13,626 13,626 

54 196-3460-1 WINDSOR CARE CENTER 
NC INC 

220 E 24TH ST Commercial 13,560 13,560 

55 

581-4000-0 

BONITA PARK HOA 3231-3511, 3328-3512 
FAIRLOMAS RD 

MF Residential 

2,166 

13,450 

581-4800-0 1,807 
581-4160-0 1,697 
581-4560-0 1,482 
581-4080-0 1,281 
581-4680-0 1,072 
581-4720-0 867 
581-4600-0 857 
581-4120-0 744 
581-4760-0 672 
581-4040-0 518 
581-4650-0 287 

56 
512-1860-6 QUIOGUI, NONIE/ 

16 PALMS LLC 
1629 PALM AVE MF Residential 

7,714 
13,444 

512-1860-5 5,730 

57 
581-5210-0 OUTBACK STEAKHOUSE 

#0582 
2980 PLAZA BONITA RD Commercial 

6,652 
13,056 

581-5200-0 6,404 
 

58 
136-2620-0  

CITY OF NATIONAL CITY 
 

130 & 340 E 12TH ST 
 

Government 
10,013  

12,997 136-2540-0 1,381 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 
 143-4180-0    1,086  

151-1600-0 516 

59 

525-5420-5 

NATIONAL CITY PLAZA LLC 4-36 N EUCLID AVE Commercial 

6,619 

12,702 

525-5800-0 1,693 
525-5620-2 1,119 
525-5180-0 1,004 
525-5700-6 717 
525-5340-3 420 
525-5540-1 371 
525-5260-5 324 
525-5580-6 199 
525-5460-3 90 
525-5220-7 86 
525-5300-7 41 
525-5500-6 18 

60 
549-2130-0 NORDAN PLAZA/ 

NORMY'S HAIR STYLING 
3400 E 8TH ST Commercial 

8,828 
12,638 

549-2130-1 3,810 

61 
144-2810-0 TELACU HOUSING-NAT'L 

CITY INC 
650 E 14TH ST MF Residential 

8,025 
12,515 

144-2815-0 4,490 

62 
191-0900-5 

H VIEW RESIDENCIES LLC 2420 D AVE MF Residential 
7,076 

12,443 191-0500-11 3,910 
191-0500-12 1,457 

63 
556-3340-7 ILLINOIS ST LLC/ 

MANCHESTER HILLS 29 LLC
900-910 MANCHESTER MF Residential 

7,306 
12,224 

556-3340-8 4,918 

64 
169-3260-10 PROFESSIONAL REAL 

ESTATE MANAGEMENT 
2005 F AVE MF Residential 

6,574 
12,171 

169-3380-11 5,597 
65 125-4820-3 HA PENNY INN 1535 E PLAZA BLVD Commercial 12,060 12,060 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 

66 125-1820-3 MC DONALD, ZORA 1442 E 8TH ST MF Residential 11,945 11,945 

67 515-2860-1 GHC OF NATIONAL CITY II 
LLC 

541 S V AVE Commercial 11,847 11,847 

68 
117-2060-4 GUERRERO, CLARISSA/ 

ALVES JR, JOHN F 
404 I AVE MF Residential 

5,757 
11,511 

117-2060-3 5,754 
69 125-4740-6 PINEWOOD APARTMENTS 1104 PALM AVE MF Residential 11,499 11,499 

70 
125-5380-4 PERFORMANCE PROPERTY 

MANAGMENT 
925-1105 E PLAZA BLVD Commercial 

5,879 
11,470 

125-5340-9 5,591 

71 

196-3180-5 
GOLDEN TREE 
APARTMENTS 

2500, 2510, 2520, 2530 B AVE MF Residential 

3,201 

11,341 
196-3220-5 3,039 
196-3140-5 2,744 
196-3100-6 2,357 

72 
131-1860-3 MASON FAMILY 

PROPERTIES LLC 
930 B AVE MF Residential 

5,961 
11,337 

131-1860-4 5,375 

73 

196-2940-5 
GOLDEN TREE 
APARTMENTS 

2400, 2410, 2420, 2430 B AVE MF Residential 

3,246 

11,228 
196-2980-5 2,912 
196-3020-5 2,578 
196-3060-5 2,492 

74 

511-2140-3 

LAS PALMAS PARK VILLAS 
HOA 

1904, 1905, 1915, 1925 VIA LAS 
PALMAS 

MF Residential 

2,857 

11,224 

511-2020-3 2,580 
511-2260-3 1,857 
511-2180-3 1,795 
511-2220-3 1,484 
511-2060-3 652 

75 
169-2660-3 

LEWIS, THOMAS L 2115-2145 G AVE MF Residential 
5,691 

11,179 
169-2700-3 5,488 

76 
125-2310-0 

PALM AVE INVESTORS LTD 900 PALM AVE MF Residential 
6,156 

11,138 
125-2300-3 4,982 
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Table 1 - 2007 Major Water Users in the City of National City 
2007 
Major 

User ID 

Customer 
Number 

Service Name Service Address Meter Type 
2007 Average Daily 
Water Bill Demand 

(gpd) 

2007 Average Daily 
Water Demand 

(gpd) 

77 513-1580-9 ALOHA VILLAGE APTS 1604 E 9TH ST MF Residential 11,031 11,031 

78 
523-3140-2 GHC OF NATIONAL CITY I 

LLC 
902 EUCLID AVE Commercial 

7,669 
10,859 

523-2240-1 3,191 

79 

511-1900-4 

PACIFIC PALMS 
HOMEOWNERS ASSN 

1842-1928, 1935 VIA LAS 
PALMAS 

MF Residential 

2,676 

10,517 

511-1820-4 2,519 
511-1980-4 2,166 
511-1780-4 1,769 
511-1860-4 916 
511-1940-4 471 

80 100-1000-3 HAPPY HOLLOW MOBILE 
HOME PARK 

999 E DIVISION ST Mobile Homes 10,234 10,234 

Total 1,902,791 1,902,791 
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Table 2- Average Dry Weather Flow Monitor Calibration 

Flow 
Monitor Zone 

2007 
Average 

Daily Water 
Demand 

(gpd) 

2007 Flow 
Monitor 
Average 

Daily Water 
Demand 

(gpd) 

Return 
to 

Sewer 
Ratio 

Calculated 
Average 

Dry 
Weather 

Flow (gpd) 

Calculated 
Flow Monitor 
Average Dry 

Weather 
Flow (gpd) 

Measured ADS 
Flow Monitor 

ADWF for City 
Flows Tributary 

Directly to 
Meter (gpd) 

Percent 
Difference 
Between  

Calculated and 
Measured Flow 

NC2 

Commercial 69,898 

259,927 

0.54 37,745 

138,838 138,185 0.47% 

Industrial (M zone) 13,353 0.67 8,947 
Minor multiple (R-2) 13,886 0.53 7,360 

Multiple residential (R-4) 46,032 0.59 27,159 
Restricted multiple (R-3) 613 0.56 343 

Single family residential (R-1) 76,759 0.50 38,380 
Special and/or misc. 0 0.53 0 

Unzoned 39,386 0.48 18,905 

NC3A 

Commercial 772,432 

2,346,224 

0.73 563,875 

1,720,991 1,720,584 0.02% 

Industrial (M zone) 24,895 0.90 22,406 
Minor multiple (R-2) 108,396 0.71 76,961 

Multiple residential (R-4) 775,231 0.80 620,185 
Restricted commercial 4,541 0.60 2,725 

Restricted multiple (R-3) 4,177 0.75 3,132 
Single family residential (R-1) 527,434 0.66 348,107 

Special and/or misc. 13,778 0.71 9,782 
Unzoned 115,340 0.64 73,817 

NC3B 

Commercial 178,950 

883,548 

0.62 110,949 

571,908 571,287 0.11% 

Industrial (M zone) 76,378 0.77 58,811 
Minor multiple (R-2) 47,413 0.60 28,448 

Multiple residential (R-4) 400,846 0.68 272,575 
Restricted multiple (R-3) 264 0.64 169 

Single family residential (R-1) 126,336 0.57 72,012 
Special and/or misc. 2,152 0.60 1,291 

Unzoned 51,208 0.54 27,652 
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Table 2- Average Dry Weather Flow Monitor Calibration 

Flow 
Monitor Zone 

2007 
Average 

Daily Water 
Demand 

(gpd) 

2007 Flow 
Monitor 
Average 

Daily Water 
Demand 

(gpd) 

Return 
to 

Sewer 
Ratio 

Calculated 
Average 

Dry 
Weather 

Flow (gpd) 

Calculated 
Flow Monitor 
Average Dry 

Weather 
Flow (gpd) 

Measured ADS 
Flow Monitor 

ADWF for City 
Flows Tributary 

Directly to 
Meter (gpd) 

Percent 
Difference 
Between  

Calculated and 
Measured Flow 

NC5 

Commercial 306,957 

859,585 

0.88 270,122 

777,066 804,543 -3.42% 

Industrial (M zone) 203,272 0.93 189,043 
Minor multiple (R-2) 2,537 0.88 2,233 

Multiple residential (R-4) 203,579 0.95 193,400 
Single family residential (R-1) 122,926 0.86 105,716 

Special and/or misc. 1,959 0.86 1,685 
Unzoned 18,356 0.81 14,868 

NC7M 

Commercial 101,357 

816,224 

0.73 73,991 

572,611 572,785 -0.03% 

Industrial (M zone) 0 0.90 0 
Minor multiple (R-2) 22,983 0.71 16,318 

Multiple residential (R-4) 111,852 0.80 89,481 
Restricted multiple (R-3) 69,707 0.75 52,281 

Single family residential (R-1) 377,554 0.66 249,185 
Special and/or misc. 91,172 0.71 64,732 

Unzoned 41,599 0.64 26,623 
NC8M Plaza Bonita Commercial 182,862 182,862 0.56 102,403 102,403 101,369 1.02% 

NC15 

Multiple residential (R-4) 2,342 

244,957 

0.80 1,874 

164,786 163,499 0.79% 
Restricted multiple (R-3) 30,961 0.75 23,221 

Single family residential (R-1) 211,653 0.66 139,691 
Unzoned 0 0.64 0 

Total 5,593,327 5,593,327 - 4,048,603 4,048,603 4,072,252 - 
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Table 3 - Average Dry Weather Flow for Basin NC13 & NC16 

Flow 
Monitor 

Zone Acreage 
2007 Flow Monitor 

Average Daily Water 
Demand (gpd) 

Factor 
(gpd/AC) 

Calculated Average 
Dry Weather Flow 

(gpd) 

Calculated Flow Monitor 
Average Dry Weather Flow 

(gpd) 

NC13 
Commercial 6.22 

17 
3,194 19,849 

33,250 Single family residential (R-1) 6.27 1,198 7,504 
Unzoned 4.92 1,198 5,897 

NC16 

Commercial 42.27 

372 

1,267 53,557 

222,297 

Industrial (M zone) 0.68 1,742 1,188 
Minor multiple (R-2) 22.49 633 14,250 

Multiple residential (R-4) 23.68 792 18,752 
Restricted multiple (R-3) 0.58 633 369 

Single family residential (R-1) 212.36 475 100,894 
Unzoned 70.06 475 33,286 

Total 390 390 - 255,547 255,547 
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Average Dry Weather Wastewater Flow (ADWF) Projections 

Once ADWF was established for Existing conditions, SANDAG population projections by census tract 
were utilized to create projected annual growth rates. These growth rates were interpolated and then 
applied to the existing ADWF wastewater flows to generate the 5-year, 10-year and 20-year wastewater 
flow projections. When available, specific plans were utilized in the more immediate time-increments. El 
Centro, a portion of the Downtown Specific Plan, is assumed to reach build-out in the 5-Year time 
increment. The remaining portions of the Downtown Specific Plan are assumed to develop at the 
appropriate SANDAG census tract rate, with build-out anticipated in the 20-Year (Planning Horizon) 
time-increment. The Richard A. Reynolds Groundwater Desalination Facility is not anticipated to affect 
existing National City gravity mains, as it is assumed that the Desalination Facility will construct a 
separate, parallel gravity main, to convey their discharge directly to the South Coast Metro Interceptor. 
The projected ADWF in gpd at each ADS Flow Meter site is presented below in Table 4. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4 - Projected ADWF by ADS Flow Meter 

Flow Meter 
ADWF (gpd) acquired from Hydraulic Model Data & House Counts 

Existing 5-Year 10-Year 20-Year 
NC2 398,131 414,289 443,373 509,944 

NC3A 3,426,126 3,695,641 4,033,664 4,572,693 
NC3B 553,247 565,527 568,759 654,719 
NC5 791,092 923,587 1,124,592 2,285,377 
NC6 28,438 40,718 57,522 69,802 

NC7M 1,380,533 1,420,605 1,460,030 1,536,296 
NM8M 102,118 109,228 111,167 118,922 
NC9M 681,218 696,730 714,827 741,972 
NC10 1,295,219 1,414,142 1,555,039 1,664,266 
NC11 58,169 63,339 69,802 74,973 
NC12 341,255 381,973 458,885 536,443 
NC13 33,608 34,255 34,901 41,364 
NC15 162,226 175,152 177,737 190,664 
NC16 221,687 232,674 244,308 285,026 

Un-metered Flow 48,155 48,155 48,155 48,155 

 

Costs of treatment are allocated to the City from the City of San Diego based on, among other things, 
these ADS Flow Meter readings and previously submitted house counts. Utilizing these equations, Table 
5 presents the ADWF in the Existing, 5-Year, 10-Year and 20-Year time-increments, whose treatment 
costs are attributed to the City.  
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Table 5 - Projected Flows Attributed to National City Treatment Costs by ADS Flow Meter 

Flow Meter 
ADWF (gpd) Attributed to National City Treatment Costs 

Formula 
Existing 5-Year 10-Year 20-Year 

NC2* 289,728 301,406 325,773 372,955 NC2-(NC13*0.6853)-(NC16*0.3674)-(29.6*240)-(12*265) 

NC3A 1,745,263 1,849,967 1,963,718 2,310,791 NC3A-NC10-NC11-NC12+(46*265)+(6*265) 

NC3B 553,247 565,527 568,759 654,719 NC3B 

NC5 755,685 875,900 1,060,100 2,208,605 NC5-NC6-(26.3*265) 

NC7M 565,887 590,448 611,776 660,896 NC7M-NC9M-(18*265)-(42*265)-(16*265)-(291*265)-(36*265)-(100.5*265) 

NM8M 102,118 109,228 111,167 118,922 NC8M 

NC15 162,226 175,152 177,737 190,664 NC15 

Un-metered Flow 48,155 48,155 48,155 48,155 ((43+47+76.5)*265)+(16.8*240) 

Total 4,222,308 4,515,781 4,867,184 6,565,706 --- 

* - Based on National City being responsible for 31.47% of NC13 flow and 63.26% of NC16 flow. 
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Peak Dry Weather Wastewater Flow (PDWF) 

Wastewater flow varies throughout the day in response to personal habits and business operation. Peak 
Dry Weather Flow (PDWF), which accounts for peak usage patterns and also includes estimates of 
Groundwater Infiltration (GWI). GWI is defined as groundwater entering the collection system through 
pipe joints and manhole walls due to an aging system or improper construction. The magnitude of GWI 
depends on the depth of the groundwater table above the pipelines, the percentage of the system 
submerged, and the physical condition of the system.  Variation in groundwater levels in the City is 
seasonal in nature. The GWI tends to be low during the summer and fall months (dry weather) and 
increases gradually as the wet weather season progresses.  While GWI is affected by rainfall, it responds 
gradually and is not directly related to any one individual rainfall event. It is assumed that the ADWF 
and GWI are taken into account in the peak dry weather flow equations.  Therefore, no further 
contingency for these components are necessary. 

To calculate Peak Dry Weather Wastewater Flow (PDWF), ADWF was then multiplied by a peaking 
factor. The peaking factor was established based on the average ADS Flow Monitor readings during 28 
dry weather days, November 1 to November 28. Figure 2 shows the equation and curve generated for 
PDWF, in mgd. 

Peak Dry Weather Factor = 1.833 x (Average Dry Weather Flow Rate)-0.05 
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Peak Wet Weather Wastewater Flow (PWWF) 

Peak Wet Weather Wastewater Flow (PPWF) is estimated as Peak Dry Weather Flow (PDWF) plus 
Rainfall Dependent Infiltration/Inflow (RDI/I). RDI/I is storm water that enters the wastewater 
collection system in direct response to the intensity and duration of individual rainfall events.  RDI/I 
may recede gradually after a storm; however, any residual flow is considered to be a general increase in 
GWI.   

In order to estimate PWWF, ADWF tributary to each wastewater facility was multiplied by the  City’s 
standard Peak Wet Weather Factor, as per the 2002 Sanitary Sewer Master Plan and Storm Sewer Evaluation. 
This equation, as presented below in mgd, is illustrated in Figure 3. 

Peak Wet Weather Factor = 2.359 x (Average Dry Weather Flow Rate)-0.0246 
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WASTEWATER COLLECTION SYSTEM CRITERIA  
 
In analyzing a wastewater system, it is necessary to derive standards regarding the amount of flow that 
may be efficiently conveyed by a given wastewater pipeline. In an effort to provide reliable gravity sewer 
service while minimizing excessive wear or energy usage through force mains and lift stations, sanitary 
sewers shall be designed according to the following criteria: 
 
Gravity Mains 
 
�x Pipes less than 12-inches in diameter:   ½ full at peak wet weather flow 

�x Pipes 12-inches in diameter and larger:   ¾ full at peak wet weather flow 

�x Minimum velocity:      2 feet per second 

�x Maximum velocity:      10 feet per second 

�x Manning’s n:      .013 

�x Minimum slope requirements for pipes   0.1% (0.001 ft/ft) 

�x Minimum pipe diameter for new construction:  8 in 

In the event that a gravity main satisfies these criteria, but the pipeline immediately upstream requires 
upsizing, one additional design stipulation may be applicable. The purpose of this design stipulation is to 
insure that pipe-reaches increase in diameter as they progress downstream, and prevent, wherever 
possible, pipe-reaches from fluctuating up and down in diameter. If a gravity main requires upsizing to a 
diameter larger than the diameter of the gravity main(s) immediately downstream in the same pipe-reach, 
and the downstream pipe(s) are less than 750 ft in length before conveying flow to a gravity main of 
equal or larger diameter than the diameter recommended for the deficient upstream gravity main, then 
the downstream gravity main(s) of less than 750 ft shall be upsized to the same diameter of the upstream 
pipe.  

 
Force Mains 
 

�x Minimum velocity     3 feet per second 

�x Maximum velocity     5 feet per second 

�x Maximum Allowable Headloss     10 ft/1,000 ft of pipeline 

�x Maximum Desired Headloss     5 ft/ 1,000 ft of pipeline 
 

Lift Station Requirements 
 
Lift Stations should be sized for peak wet weather flow with manufacturer’s recommended cycling times 
for pumping equipment and should be sized based upon the following criteria: 
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�x Lift stations should be capable of meeting the criteria with the largest capacity pump serving 
as standby. 

�x 65 percent pump efficiency should be assumed, except where other information is available. 

�x 95 percent motor efficiency should be assumed, except where other information is available. 

�x Wet well should be sized for a minimum of two hours of peak wet weather flow. 

�x Lift Stations should have emergency stand-by power. 
 

H YDRAULIC MODEL DEVELOPMENT  

IEC utilized MWH Soft, Inc.’s H20Map Sewer GIS 9.0, SP 1, Update #1 software to create a 
wastewater collection system model for the City. The model was used to evaluate existing City owned 
wastewater facilities and provide recommendations for upsizing.  The main components involved in 
developing the City’s sewer hydraulic model are assigning attribute data to emulate the City’s physical 
facilities and loading existing and projected wastewater flows. 

The City’s most current GIS data, originally developed by PBS&J as part of their previous master planning 
effort (ssewerpipe2.shp and ssmh2.shp),  was utilized as the basis for the model infrastructure. All City 
owned wastewater facilities, excluding laterals, were then input into the hydraulic model from the  City’s 
GIS data. This included invert elevations, length, location and diameters for approximately 2,100 gravity 
mains, as well as two (2) lift stations. 

Three (3) steady-state scenarios were created in the hydraulic model for each time-increment: average 
dry weather flow (ADWF), peak dry weather flow (PDWF) and peak wet weather flow (PWWF). These 
scenarios were then loaded with the wastewater flows developed as previously described. 

H YDRAULIC MODEL CALIBRATION  

When calibrating a hydraulic model, the best available metered data is utilized to either confirm or 
correct the results predicted by the model. The City provided ADS flow meter data for the NC2, NC3A, 
NC3B, NC4M, NC5, NC6, NC7M, NC8M, NC9M, NC10, NC11, NC12, NC13, NC15 and NC16 
meter sites.  Since data was recorded hourly for a full year, an average flow taken from a dry span of 28 
days to ascertain an average dry weather flow which was then compared to the model during the ADWF 
scenario to ensure the model was producing the correct flow for each area. Flows occurring in the 
model during the PDWF scenario were compared to peak flows during the 28 day span to make certain 
that each area was peaking correctly in accordance with the ADS flow meter data. Table 6 presents the 
comparison between the results generated with the H20Map steady state scenarios and the recorded 
ADS flow meter data. 
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Table 6 - Hydraulic Model Calibration 

Flow Monitor 

ADS Flow Meter Data Hydraulic Model 

ADWF 
(gpd) 

PDWF 
(gpd) 

Peak 
Dry 

Peak
Factor

ADWF 
(gpd) 

Percent 
Difference
Between 

Model 
and 

Measured 
Flow 

PDWF 
(gpd) 

Peak 
Dry 

Peak 
Factor 

Percent 
Difference
Between 

Model 
and 

Measured 
Flow 

NC2 393,732 723,700 1.84 398,131 1.12% 763,947 1.92 5.56% 

NC3A 3,415,425 5,745,600 1.68 3,426,126 0.31% 5,905,398 1.72 2.78% 

NC3B 571,287 971,700 1.70 553,247 -3.16% 1,044,448 1.89 7.49% 

NC5 840,475 1,169,000 1.39 791,092 -5.88% 1,430,300 1.81 22.35% 

NC7 1,387,498 2,712,200 1.95 1,380,533 -0.50% 2,512,880 1.82 -7.35% 

NC8 101,369 593,900 5.86 102,118 0.74% 593,965 5.82 0.01% 

NC13 33,250 60,800 1.83 33,608 1.08% 73,034 2.17 20.12% 

NC15 163,499 311,700 1.91 162,226 -0.78% 335,439 2.07 7.62% 

NC16 222,297 436,100 1.96 221,687 -0.27% 437,557 1.97 0.33% 

 

Based on the results presented in Table 5, the H20Map Sewer Model is calibrated, with 90% of the 
above flow rates predicted to within 10%. Furthermore, all average day flows are emulated within 6%of 
measured flows, and all but two (2) flow meters, NC5 and NC13, are predicting peak flows within 8% of 
measured flows. Peak flows at the NC13 meter, are 20% too high, but due to the low average flow at 
NC13 (33,250 gpd) this discrepancy is less than 15,000 gpd. Peak predictions at the NC5 meter are also 
22% too large, which is attributed to the extremely low peak factor recorded, 1.39. It is recommended 
that the City further investigate flows tributary to meter NC5, and try to identify potentially large base 
flow infiltration. By insuring the H20Map model is calibrated to the recorded data, results predicted for 
the Existing time increment represent the best flow projections and facility hydraulic input information 
currently available to the City. 

H YDRAULIC MODELING RESULTS 

Under existing flow conditions, 71 pipes are unable to satisfy the design criteria in PDWF.  An 
additional 40 pipes are unable to meet criteria during a wet weather event, totaling 111 pipes unable to 
satisfy design criteria during Existing PWWF.  Figure 4 illustrates the location of each gravity main 
based on the corresponding Pipe ID in Tables 7-10.  

In order to establish the most encompassing view of pipes that will require replacement, the 20 year 
PWWF scenario was modeled. This will allow the City to upsize pipes appropriately by taking into 
account peak flow projections in the future. The 20 year scenario also takes into account the full 
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Downtown Specific Plan being implemented and any upsizing needed in that area. Under the 20 year 
projected flows, 119 pipes were unable to satisfy during the PDWF with an additional 37 pipes failing 
during a wet weather event, totaling 156 unable to meet criteria in the 20 year PWWF scenario.  

For the gravity mains recommended for upsizing, average dry weather flow (ADWF), peak dry weather 
flow with peaking factor and subsequent depth-to-Diameter ratio (d/D), peak wet weather flow 
(PWWF) with the corresponding peaking factor, and resulting depth-to-Diameter ratios were projected 
for each pipeline in the 20 year time increment. Comprising a total of 42,864 linear feet, the 156 
pipelines that require upsizing, recommended replacement diameters and their corresponding new 
depth-to-Diameter ratios, were calculated to satisfy the design criteria. Tables 7-10 present a summary of 
the 190 gravity mains comprising a total of 50,598 linear feet, with detailed hydraulic modeling results 
for all pipelines in the Existing, 5-Year, 10-Year and 20-Year time increment. 
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Table 7 - Gravity Mains Unable to Satisfy Design Criteria for Existing Conditions 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet 
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM1 8 43 0.005 538 534 128,617 2.04 261,758 0.47 2.49 319,927 0.53 10 0.39 
GM2 8 314 0.005 534 532 135,080 2.03 274,038 0.49 2.48 335,439 0.55 10 0.40 
GM3 8 392 0.007 532 531 141,543 2.02 286,318 0.46 2.47 350,304 0.52 10 0.38 
GM4 8 350 0.024 531 530 142,190 2.02 287,611 0.33 2.48 352,243 0.37 10 0.28 
GM5 8 371 0.045 530 470 142,836 2.02 288,904 0.28 2.48 353,535 0.31 10 0.24 
GM6 8 396 0.007 470 469 173,213 2.00 347,072 0.52 2.47 427,216 0.59 10 0.43 
GM7 8 276 0.007 469 468 175,152 2.00 350,950 0.52 2.46 431,740 0.59 10 0.43 
GM8 8 235 0.005 468 467 175,798 2.00 352,243 0.58 2.47 433,679 0.67 10 0.48 
GM9 8 132 0.010 467 466 189,371 1.99 377,449 0.48 2.46 465,995 0.55 10 0.41 
GM10 8 203 0.007 466 465 190,017 1.99 378,742 0.55 2.46 467,287 0.63 10 0.46 
GM11 8 173 0.007 465 464 194,541 1.99 386,498 0.55 2.45 476,982 0.63 10 0.46 
GM12 8 212 0.038 464 463 196,480 1.99 390,375 0.35 2.45 482,152 0.39 10 0.30 
GM13 8 268 0.020 463 462 196,480 1.99 390,375 0.41 2.45 482,152 0.46 10 0.35 
GM16 8 94 0.005 460 459 196,480 1.99 390,375 0.61 2.45 482,152 0.71 10 0.51 
GM17 8 42 0.007 459 509 196,480 1.99 390,375 0.56 2.45 482,152 0.64 10 0.47 
GM18 8 213 0.035 509 453 196,480 1.99 390,375 0.35 2.45 482,152 0.40 10 0.30 
GM19 8 91 0.041 453 452 197,127 1.99 391,668 0.34 2.45 483,445 0.38 10 0.29 
GM20 8 163 0.046 452 451 199,066 1.98 394,900 0.33 2.45 487,969 0.37 10 0.28 
GM21 8 112 0.014 451 450 199,712 1.98 396,192 0.46 2.45 489,262 0.52 10 0.39 
GM22 8 122 0.032 450 1879 247,539 1.97 487,323 0.41 2.44 604,953 0.46 10 0.35 
GM24 6 332 0.006 1074 1073 58,169 2.11 122,800 0.46 2.52 146,714 0.51 8 0.35 
GM25 6 330 0.024 1073 1071 120,215 2.04 244,954 0.46 2.48 298,598 0.52 8 0.37 
GM26 6 325 0.006 1071 1070 120,861 2.04 246,247 0.72 2.48 299,891 1.00 10 0.39 
GM27 6 344 0.006 1070 1069 123,447 2.03 250,771 0.74 2.48 306,354 1.00 10 0.39 
GM28 6 332 0.006 1069 1067 131,202 2.03 266,929 0.78 2.48 325,744 1.00 10 0.41 
GM29 6 324 0.006 1067 1062 133,788 2.03 271,453 0.78 2.48 332,207 1.00 10 0.41 
GM30 6 326 0.007 1062 1953 136,373 2.02 275,977 0.77 2.47 337,377 1.00 10 0.41 
GM35 6 387 0.004 587 591 58,815 2.10 123,447 0.52 2.52 148,007 0.58 8 0.38 
GM36 6 393 0.004 6207 502 681,218 1.87 1,272,598 1.00 2.38 1,622,256 1.00 15 0.60 
GM37 15 383 0.001 500 3101 1,299,097 1.81 2,350,009 1.00 2.34 3,044,799 1.00 24 0.64 
GM38 8 182 0.004 3101 591 1,321,718 1.81 2,388,788 1.00 2.34 3,096,505 1.00 24 0.42 
GM39 6 142 0.004 1466 1465 63,339 2.10 133,141 0.56 2.52 159,640 0.63 8 0.42 
GM40 6 318 0.007 1465 1417 65,924 2.11 138,958 0.47 2.53 166,750 0.53 8 0.36 
GM41 6 164 0.008 1415 1413 78,851 2.08 164,165 0.50 2.52 198,419 0.56 8 0.38 
GM42 8 176 0.001 1413 1412 84,668 2.08 175,798 0.55 2.51 212,638 0.62 10 0.46 
GM43 8 106 0.010 1412 1411 85,314 2.08 177,091 0.32 2.52 214,577 0.36 10 0.27 
GM44 6 239 0.013 1411 1410 91,131 2.06 188,078 0.48 2.50 228,150 0.53 10 0.27 
GM47 8 280 0.007 1408 1407 160,287 2.01 321,866 0.49 2.47 395,546 0.55 10 0.41 
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Table 7 - Gravity Mains Unable to Satisfy Design Criteria for Existing Conditions 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet 
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM48 8 60 0.060 1407 1406 184,200 2.00 367,754 0.30 2.46 453,068 0.33 10 0.25 
GM49 8 368 0.001 1406 1405 184,200 2.00 367,754 1.00 2.46 453,068 1.00 12 0.66 
GM50 8 73 0.023 1405 1404 190,017 1.99 378,742 0.39 2.46 467,287 0.43 12 0.26 
GM51 8 121 0.001 1404 1403 221,040 1.98 436,910 1.00 2.45 540,967 1.00 12 0.62 
GM52 8 269 0.012 1403 1401 221,040 1.98 436,910 0.51 2.45 540,967 0.58 12 0.33 
GM53 8 49 0.012 1401 344 221,687 1.98 438,203 0.51 2.45 542,260 0.58 12 0.33 
GM54 18 190 0.001 1544b 1544a 1,295,219 1.81 2,343,545 1.00 2.34 3,035,751 1.00 24 0.70 
GM55 18 84 0.001 1544a 1544 1,296,512 1.81 2,345,484 1.00 2.34 3,038,983 1.00 24 0.70 
GM56 18 297 0.001 1544 1543 1,296,512 1.81 2,345,484 1.00 2.34 3,038,983 1.00 24 0.70 
GM61 18 324 0.002 1440 1439 1,472,310 1.80 2,647,314 0.70 2.34 3,440,345 1.00 21 0.75 
GM62 18 344 0.007 1439 1422 1,474,249 1.80 2,650,546 0.47 2.34 3,444,870 0.55 21 0.50 
GM64 10 334 0.010 764 766 345,133 1.93 667,645 0.48 2.42 835,688 0.55 12 0.53 
GM66 10 330 0.006 767 768 352,243 1.93 680,572 0.57 2.42 852,492 0.66 12 0.64 
GM67 10 331 0.013 768 769 354,182 1.93 683,803 0.46 2.42 857,016 0.52 12 0.51 
GM68 10 332 0.015 769 769a 394,253 1.92 756,837 0.46 2.41 951,379 0.52 12 0.51 
GM69 10 241 0.015 769a 770 399,424 1.92 766,532 0.46 2.41 963,659 0.53 12 0.51 
GM70 10 242 0.090 770 743 399,424 1.92 766,532 0.29 2.41 963,659 0.32 12 0.32 
GM71 10 99 0.003 743 1386 400,070 1.92 767,825 1.00 2.41 964,951 1.00 15 0.61 
GM72 10 234 0.018 1386 742a 436,264 1.91 833,749 0.47 2.41 1,050,265 0.53 15 0.37 
GM73 8 33 0.047 354 353 440,788 1.91 841,505 0.50 2.41 1,061,253 0.57 12 0.39 
GM74 10 78 0.013 353 352 442,081 1.91 844,090 0.52 2.41 1,063,838 0.60 12 0.57 
GM75 10 30 0.013 352 352b 442,081 1.91 844,090 0.51 2.41 1,063,838 0.59 12 0.56 
GM76 10 252 0.013 352b 351 445,312 1.91 849,907 0.52 2.41 1,071,594 0.60 12 0.58 
GM77 10 120 0.014 351 350 456,946 1.91 871,235 0.51 2.40 1,098,739 0.59 12 0.57 
GM78 10 151 0.002 350 1366 457,592 1.91 871,882 1.00 2.41 1,100,678 1.00 15 0.74 
GM79 10 262 0.002 1366 1365 459,531 1.91 875,760 1.00 2.41 1,105,202 1.00 15 0.74 
GM80 10 204 0.009 1365 1364 462,763 1.91 881,576 0.60 2.40 1,112,312 0.70 15 0.46 
GM81 10 118 0.018 1364 1947 469,226 1.90 893,210 0.48 2.40 1,127,823 0.55 15 0.38 
GM83 8 180 0.034 1994 1356 489,908 1.90 930,696 0.58 2.40 1,176,297 0.68 15 0.33 
GM85 6 345 0.012 1233 398 91,131 2.06 187,432 0.48 2.50 227,504 0.54 8 0.39 
GM86 8 404 0.004 189 406 166,750 2.00 334,146 0.60 2.47 411,058 0.70 12 0.39 
GM87 8 350 0.024 406 407 168,042 2.00 336,731 0.36 2.47 414,289 0.41 12 0.25 
GM88 8 60 0.004 407 407a 196,480 1.99 390,375 0.67 2.45 482,152 0.80 12 0.42 
GM89 8 182 0.004 407a 407b 196,480 1.99 390,375 0.67 2.45 482,152 0.80 12 0.42 
GM90 8 50 0.043 407b 408 201,651 1.98 400,070 0.34 2.45 494,433 0.38 12 0.23 
GM108 8 391 0.009 37 1883 175,152 1.86 325,744 0.47 2.24 392,961 0.52 10 0.46 
GM109 8 269 0.005 1883 39 179,676 1.86 333,500 0.56 2.24 403,302 0.63 12 0.41 
GM110 8 331 0.005 39 3 187,432 1.86 347,719 0.57 2.24 420,752 0.65 12 0.45 
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Table 7 - Gravity Mains Unable to Satisfy Design Criteria for Existing Conditions 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet 
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM111 10 144 0.060 3 1 263,051 1.83 480,214 0.25 2.22 584,917 0.28 12 0.27 
GM114 10 333 0.004 43 424 362,584 1.80 652,780 0.63 2.21 801,433 0.74 15 0.61 
GM115 10 467 0.010 424 814 378,095 1.80 679,925 0.49 2.21 835,688 0.55 15 0.50 
GM116 12 670 0.018 814 830 378,095 1.80 679,925 0.32 2.21 835,688 0.35 15 0.42 
GM119 10 40 0.009 817 817a 379,388 1.80 682,511 0.51 2.21 838,919 0.58 15 0.57 
GM120 10 263 0.008 817a 455 407,826 1.80 734,862 0.54 2.22 906,136 0.61 15 0.60 
GM123 8 336 0.005 145 - 139,604 1.88 261,758 0.48 2.25 314,110 0.54 12 0.57 
GM124 8 180 0.005 - 131 141,543 1.88 265,636 0.49 2.25 318,634 0.54 12 0.58 
GM129 8 325 0.003 130 129 168,689 1.87 315,403 0.64 2.26 380,681 0.73 15 0.58 
GM130 8 334 0.003 129 128 169,981 1.87 317,988 0.63 2.26 383,912 0.73 15 0.63 
GM138 6 300 0.005 1185 1168 54,291 2.12 115,044 0.47 2.52 137,019 0.52 8 0.38 
GM139 6 325 0.005 1168 1164 54,937 2.12 116,337 0.47 2.53 138,958 0.52 8 0.38 
GM140 6 332 0.005 1164 1166 56,230 2.11 118,922 0.48 2.53 142,190 0.53 8 0.38 
GM141 8 24 0.004 954 953 91,131 2.07 188,725 0.65 2.51 228,796 0.76 10 0.38 
GM142 6 326 0.005 953 955 91,131 2.07 188,725 0.63 2.51 228,796 0.73 10 0.36 
GM143 6 218 0.005 955 956 91,131 2.07 188,725 0.63 2.51 228,796 0.72 10 0.35 
GM144 6 122 0.005 956 957 93,070 2.07 192,602 0.66 2.51 233,320 0.76 10 0.37 
GM145 8 60 0.003 957 959 250,771 1.96 492,494 1.00 2.44 611,416 1.00 12 0.53 
GM146 8 325 0.005 180 179 131,849 2.03 267,575 0.49 2.48 327,036 0.55 10 0.44 
GM147 8 248 0.022 179 178 175,152 2.00 350,950 0.38 2.46 431,740 0.42 10 0.33 
GM148 8 496 0.005 178 176 177,737 2.00 355,474 0.58 2.47 438,203 0.67 12 0.39 
GM149 8 492 0.005 176 175 196,480 1.99 391,022 0.61 2.46 482,799 0.70 12 0.40 
GM150 8 243 0.002 175 174 208,760 1.98 414,289 1.00 2.46 512,529 1.00 12 0.55 
GM151 8 485 0.003 174 173 221,040 1.98 436,910 0.79 2.45 540,967 1.00 12 0.49 
GM152 8 238 0.005 173 172 221,687 1.98 438,203 0.69 2.45 542,906 1.00 12 0.45 
GM153 8 80 0.005 172 171 222,333 1.98 439,496 0.69 2.45 544,199 1.00 12 0.44 
GM154 8 100 0.005 171 170 222,979 1.98 440,788 0.69 2.45 545,492 1.00 12 0.44 
GM155 8 278 0.004 170 169 223,626 1.98 442,081 0.70 2.45 547,430 1.00 12 0.45 
GM156 8 236 0.004 169 168a 224,272 1.98 443,373 0.71 2.45 548,723 1.00 12 0.45 
GM157 8 43 0.009 168a 168 224,272 1.98 443,373 0.55 2.45 548,723 0.63 12 0.37 
GM158 8 313 0.005 168 166 224,918 1.98 444,666 0.70 2.45 550,662 1.00 12 0.45 
GM159 8 20 0.001 166 550 224,918 1.98 444,666 1.00 2.45 550,662 1.00 12 0.74 
GM160 10 241 0.014 550 551 240,430 1.97 473,750 0.36 2.44 587,502 0.41 12 0.34 
GM167 8 467 0.003 702 701 111,813 2.03 227,504 0.51 2.48 277,270 0.57 10 0.45 
GM168 8 457 0.002 6049 1892a 102,118 5.82 593,965 1.00 7.27 741,972 1.00 10 0.49 
GM169 8 124 0.003 1639 1638 95,009 2.05 195,188 0.47 2.49 236,552 0.53 10 0.45 
GM171 8 415 0.004 1629 1635 115,044 2.04 234,613 0.49 2.49 286,318 0.55 10 0.44 
GM173 8 305 0.005 1636 1637 115,044 2.04 234,613 0.46 2.49 286,318 0.51 10 0.41 
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Table 7 - Gravity Mains Unable to Satisfy Design Criteria for Existing Conditions 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet 
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM174 8 321 0.005 1637 1638 115,044 2.04 234,613 0.47 2.49 286,318 0.53 10 0.42 
GM175 10 238 0.003 1638 1804 210,053 1.98 415,582 0.51 2.45 513,822 0.58 12 0.50 
GM176 10 657 0.004 1804 1803 221,687 1.97 437,557 0.51 2.44 541,614 0.58 12 0.50 
GM177 10 596 0.004 1803 1802 221,687 1.97 437,557 0.49 2.44 541,614 0.56 12 0.48 
GM178 10 282 0.003 1802 1801 225,565 1.97 444,666 0.56 2.44 550,662 0.65 12 0.55 
GM179 8 359 0.003 1753 1755 99,533 2.05 204,236 0.48 2.49 248,186 0.53 10 0.46 
GM180 8 32 0.003 1755 1754 141,543 2.02 285,672 0.58 2.47 349,657 0.66 12 0.40 
GM181 8 258 0.002 1754 1756 146,068 2.01 294,074 0.66 2.47 360,645 0.78 12 0.45 
GM182 8 277 0.003 1756 1756a 148,007 2.01 297,952 0.60 2.47 365,169 0.69 12 0.42 
GM183 8 71 0.001 1756a 1801a 148,007 2.01 297,952 1.00 2.47 365,169 1.00 12 0.55 
GM185 12 399 0.002 1800-2 1800-1 372,925 1.93 718,058 0.65 2.42 901,612 0.77 15 0.60 
GM186 12 404 0.002 1800-1 1800 372,925 1.93 718,058 0.65 2.42 901,612 0.78 15 0.60 
GM187 12 650 0.002 1800 1799 372,925 1.93 718,058 0.64 2.42 901,612 0.76 15 0.59 
GM188 12 781 0.002 1799 1798 372,925 1.93 718,058 0.65 2.42 901,612 0.77 15 0.60 
GM189 12 440 0.002 1798 1797 372,925 1.93 718,058 0.65 2.42 901,612 0.78 15 0.60 
GM190 12 335 0.002 1797 1796 379,388 1.92 729,692 0.65 2.42 916,478 0.78 15 0.60 
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Table 8 - Gravity Mains Unable to Satisf y Design Criteria for 5-Year Projection 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet 
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM1 8 43 0.005 538 534 129,910 2.03 264,344 0.48 2.48 322,512 0.54 10 0.39 
GM2 8 314 0.005 534 532 136,373 2.03 276,624 0.49 2.48 338,670 0.55 10 0.40 
GM3 8 392 0.007 532 531 143,482 2.02 290,196 0.46 2.48 355,474 0.52 10 0.38 
GM4 8 350 0.024 531 530 144,129 2.02 290,843 0.33 2.48 356,767 0.37 10 0.28 
GM5 8 371 0.045 530 470 144,775 2.02 292,135 0.28 2.47 358,060 0.32 10 0.24 
GM6 8 396 0.007 470 469 175,798 2.00 352,243 0.52 2.47 433,679 0.59 10 0.43 
GM7 8 276 0.007 469 468 177,737 2.00 355,474 0.53 2.47 438,203 0.60 10 0.43 
GM8 8 235 0.005 468 467 178,383 2.00 356,767 0.59 2.46 439,496 0.68 10 0.48 
GM9 8 132 0.010 467 466 192,602 1.99 383,912 0.49 2.46 473,750 0.56 10 0.41 
GM10 8 203 0.007 466 465 193,249 1.99 385,205 0.55 2.46 475,043 0.63 10 0.46 
GM11 8 173 0.007 465 464 197,773 1.99 392,961 0.56 2.45 484,738 0.64 10 0.46 
GM12 8 212 0.038 464 463 199,712 1.98 396,192 0.35 2.45 489,262 0.39 10 0.30 
GM13 8 268 0.020 463 462 199,712 1.98 396,192 0.41 2.45 489,262 0.47 10 0.35 
GM14 8 492 0.015 462 461 199,712 1.98 396,192 0.45 2.45 489,262 0.51 10 0.38 
GM15 8 361 0.038 461 460 199,712 1.98 396,192 0.35 2.45 489,262 0.39 10 0.30 
GM16 8 94 0.005 460 459 199,712 1.98 396,192 0.61 2.45 489,262 0.71 10 0.51 
GM17 8 42 0.007 459 509 199,712 1.98 396,192 0.56 2.45 489,262 0.65 10 0.47 
GM18 8 213 0.035 509 453 199,712 1.98 396,192 0.36 2.45 489,262 0.40 10 0.30 
GM19 8 91 0.041 453 452 200,358 1.98 397,485 0.34 2.45 491,201 0.38 10 0.29 
GM20 8 163 0.046 452 451 202,297 1.98 401,363 0.33 2.45 495,725 0.37 10 0.28 
GM21 8 112 0.014 451 450 202,944 1.98 402,655 0.46 2.45 497,018 0.52 10 0.39 
GM22 8 122 0.032 450 1879 253,356 1.97 498,310 0.41 2.44 619,172 0.46 10 0.35 
GM24 6 332 0.006 1074 1073 60,754 2.11 127,971 0.47 2.52 153,177 0.53 8 0.35 
GM25 6 330 0.024 1073 1071 125,385 2.03 254,649 0.47 2.48 310,878 0.53 8 0.37 
GM26 6 325 0.006 1071 1070 126,032 2.03 255,942 0.75 2.48 312,817 1.00 10 0.39 
GM27 6 344 0.006 1070 1069 129,263 2.03 262,405 0.77 2.48 320,573 1.00 10 0.39 
GM28 6 332 0.006 1069 1067 138,312 2.02 279,855 0.82 2.47 341,902 1.00 10 0.41 
GM29 6 324 0.006 1067 1062 141,543 2.02 285,672 1.00 2.47 349,657 1.00 10 0.41 
GM30 6 326 0.007 1062 1953 143,482 2.02 289,550 0.81 2.47 354,828 1.00 10 0.41 
GM33 6 146 0.006 585 586 56,876 2.10 119,569 0.46 2.52 143,482 0.51 8 0.34 
GM34 6 194 0.019 586 587 56,876 2.10 119,569 0.34 2.52 143,482 0.37 8 0.25 
GM35 6 387 0.004 587 591 60,107 2.10 126,032 0.53 2.52 151,238 0.59 8 0.38 
GM36 6 393 0.004 6207 502 696,730 1.87 1,300,390 1.00 2.38 1,658,449 1.00 15 0.60 
GM37 15 383 0.001 500 3101 1,337,876 1.81 2,416,579 1.00 2.34 3,133,345 1.00 24 0.64 
GM38 8 182 0.004 3101 591 1,361,144 1.80 2,456,651 1.00 2.34 3,186,343 1.00 24 0.42 
GM39 6 142 0.004 1466 1465 63,985 2.10 134,434 0.56 2.53 161,579 0.64 8 0.42 
GM40 6 318 0.007 1465 1417 66,571 2.11 140,251 0.47 2.52 168,042 0.53 8 0.36 
GM41 6 164 0.008 1415 1413 79,497 2.08 165,457 0.51 2.52 200,358 0.57 8 0.38 
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Table 8 - Gravity Mains Unable to Satisf y Design Criteria for 5-Year Projection 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet 
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM42 8 176 0.001 1413 1412 85,314 2.08 177,091 0.55 2.52 214,577 0.63 10 0.46 
GM43 8 106 0.010 1412 1411 85,960 2.08 178,383 0.32 2.51 215,870 0.36 10 0.27 
GM44 6 239 0.013 1411 1410 92,423 2.06 190,664 0.48 2.50 231,381 0.54 10 0.27 
GM45 6 270 0.016 1410 1409 93,070 2.06 191,956 0.45 2.50 232,674 0.51 10 0.25 
GM46 8 239 0.026 1409 1408 162,226 2.01 325,744 0.35 2.47 400,070 0.39 10 0.29 
GM47 8 280 0.007 1408 1407 162,226 2.01 325,744 0.49 2.47 400,070 0.56 10 0.41 
GM48 8 60 0.060 1407 1406 186,786 1.99 372,279 0.30 2.46 459,531 0.33 10 0.25 
GM49 8 368 0.001 1406 1405 186,786 1.99 372,279 1.00 2.46 459,531 1.00 12 0.66 
GM50 8 73 0.023 1405 1404 192,602 1.99 383,266 0.39 2.46 473,104 0.44 12 0.26 
GM51 8 121 0.001 1404 1403 223,626 1.97 441,435 1.00 2.45 546,784 1.00 12 0.62 
GM52 8 269 0.012 1403 1401 223,626 1.97 441,435 0.51 2.45 546,784 0.58 12 0.33 
GM53 8 49 0.012 1401 344 224,272 1.97 442,727 0.51 2.45 548,723 0.58 12 0.33 
GM54 18 190 0.001 1544b 1544a 1,414,142 1.80 2,547,782 1.00 2.34 3,307,850 1.00 24 0.70 
GM55 18 84 0.001 1544a 1544 1,415,434 1.80 2,549,721 1.00 2.34 3,310,436 1.00 24 0.70 
GM56 18 297 0.001 1544 1543 1,415,434 1.80 2,549,721 1.00 2.34 3,310,436 1.00 24 0.70 
GM61 18 324 0.002 1440 1439 1,603,512 1.79 2,870,940 0.74 2.33 3,738,944 1.00 21 0.75 
GM62 18 344 0.007 1439 1422 1,605,451 1.79 2,874,172 0.50 2.33 3,743,468 0.58 21 0.50 
GM64 10 334 0.010 764 766 386,498 1.92 742,618 0.51 2.41 933,282 0.59 12 0.53 
GM65 10 330 0.015 766 767 392,961 1.92 754,898 0.46 2.41 948,793 0.53 12 0.48 
GM66 10 330 0.006 767 768 394,900 1.92 758,130 0.61 2.41 953,318 0.72 12 0.64 
GM67 10 331 0.013 768 769 397,485 1.92 762,654 0.48 2.41 959,134 0.56 12 0.51 
GM68 10 332 0.015 769 769a 441,435 1.91 842,797 0.49 2.41 1,062,545 0.56 12 0.51 
GM69 10 241 0.015 769a 770 447,251 1.91 853,138 0.49 2.41 1,076,118 0.57 12 0.51 
GM70 10 242 0.090 770 743 447,251 1.91 853,138 0.30 2.41 1,076,118 0.34 12 0.32 
GM71 10 99 0.003 743 1386 447,898 1.91 854,431 1.00 2.41 1,077,410 1.00 15 0.61 
GM72 10 234 0.018 1386 742a 485,384 1.90 922,294 0.49 2.40 1,165,310 0.57 15 0.37 
GM73 8 33 0.047 354 353 489,908 1.90 930,696 0.53 2.40 1,176,297 0.61 12 0.39 
GM74 10 78 0.013 353 352 491,847 1.90 933,928 0.55 2.40 1,180,821 0.64 12 0.57 
GM75 10 30 0.013 352 352b 491,847 1.90 933,928 0.54 2.40 1,180,821 0.63 12 0.56 
GM76 10 252 0.013 352b 351 495,079 1.90 939,745 0.55 2.40 1,187,931 0.64 12 0.58 
GM77 10 120 0.014 351 350 509,944 1.90 966,890 0.54 2.40 1,222,832 0.63 12 0.57 
GM78 10 151 0.002 350 1366 510,590 1.90 968,183 1.00 2.40 1,224,771 1.00 15 0.74 
GM79 10 262 0.002 1366 1365 513,176 1.90 972,707 1.00 2.40 1,230,588 1.00 15 0.74 
GM80 10 204 0.009 1365 1364 517,700 1.90 981,109 0.64 2.40 1,240,929 0.77 15 0.46 
GM81 10 118 0.018 1364 1947 524,809 1.89 993,389 0.51 2.40 1,257,733 0.59 15 0.38 
GM83 8 180 0.034 1994 1356 546,784 1.89 1,032,815 0.62 2.39 1,309,438 0.74 15 0.33 
GM85 6 345 0.012 1233 398 96,301 2.06 198,419 0.50 2.50 240,430 0.56 8 0.39 
GM86 8 404 0.004 189 406 175,152 2.00 350,304 0.62 2.46 431,093 0.73 12 0.39 
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Table 8 - Gravity Mains Unable to Satisf y Design Criteria for 5-Year Projection 
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GM87 8 350 0.024 406 407 176,445 2.00 352,889 0.37 2.46 434,325 0.42 12 0.25 
GM88 8 60 0.004 407 407a 206,175 1.98 409,119 0.69 2.45 505,420 1.00 12 0.42 
GM89 8 182 0.004 407a 407b 206,175 1.98 409,119 0.69 2.45 505,420 1.00 12 0.42 
GM90 8 50 0.043 407b 408 211,346 1.98 418,813 0.35 2.45 517,700 0.39 12 0.23 
GM104 27 198 0.002 1249 199 3,524,367 1.72 6,065,685 0.64 2.29 8,060,219 0.80 33 0.61 
GM108 8 391 0.009 37 1883 189,371 1.86 352,889 0.49 2.26 427,216 0.55 10 0.46 
GM109 8 269 0.005 1883 39 193,895 1.86 360,645 0.59 2.26 437,557 0.67 12 0.41 
GM110 8 331 0.005 39 3 202,297 1.86 376,156 0.60 2.26 456,946 0.69 12 0.45 
GM111 10 144 0.060 3 1 280,502 1.83 512,529 0.26 2.23 626,281 0.29 12 0.27 
GM113 10 300 0.013 2 43 389,729 1.80 703,193 0.46 2.22 866,065 0.52 12 0.61 
GM114 10 333 0.004 43 424 389,729 1.80 703,193 0.67 2.22 866,065 0.79 15 0.61 
GM115 10 467 0.010 424 814 411,058 1.80 740,679 0.51 2.22 913,246 0.58 15 0.50 
GM116 12 670 0.018 814 830 411,058 1.80 740,679 0.33 2.22 913,246 0.37 15 0.42 
GM119 10 40 0.009 817 817a 412,997 1.80 743,911 0.54 2.22 917,770 0.62 15 0.57 
GM120 10 263 0.008 817a 455 453,715 1.80 818,237 0.57 2.24 1,014,071 0.66 15 0.60 
GM123 8 336 0.005 145 - 144,775 1.88 271,453 0.49 2.25 326,390 0.55 12 0.57 
GM124 8 180 0.005 - 131 148,007 1.88 277,916 0.50 2.26 334,146 0.56 12 0.58 
GM129 8 325 0.003 130 129 184,200 1.87 345,133 0.68 2.27 418,167 0.80 15 0.58 
GM130 8 334 0.003 129 128 186,139 1.88 349,011 0.68 2.27 422,691 0.80 15 0.63 
GM131 6 149 0.004 6110 144 59,461 2.00 118,922 0.51 2.36 140,251 0.57 8 0.37 
GM138 6 300 0.005 1185 1168 54,937 2.11 115,691 0.47 2.52 138,312 0.52 8 0.38 
GM139 6 325 0.005 1168 1164 55,583 2.10 116,983 0.47 2.51 139,604 0.53 8 0.38 
GM140 6 332 0.005 1164 1166 56,876 2.10 119,569 0.48 2.51 142,836 0.53 8 0.38 
GM141 8 24 0.004 954 953 91,777 2.07 190,017 0.66 2.51 230,089 0.76 10 0.38 
GM142 6 326 0.005 953 955 91,777 2.07 190,017 0.63 2.51 230,089 0.73 10 0.36 
GM143 6 218 0.005 955 956 91,777 2.07 190,017 0.63 2.51 230,089 0.72 10 0.35 
GM144 6 122 0.005 956 957 93,716 2.07 193,895 0.66 2.51 235,259 0.77 10 0.37 
GM145 8 60 0.003 957 959 256,588 1.96 503,481 1.00 2.44 625,635 1.00 12 0.53 
GM146 8 325 0.005 180 179 135,727 2.03 275,331 0.50 2.48 336,731 0.56 10 0.44 
GM147 8 248 0.022 179 178 179,030 2.00 358,060 0.38 2.47 441,435 0.43 10 0.33 
GM148 8 496 0.005 178 176 181,615 2.00 363,230 0.59 2.46 447,251 0.68 12 0.39 
GM149 8 492 0.005 176 175 201,005 1.99 399,424 0.61 2.46 493,786 0.71 12 0.40 
GM150 8 243 0.002 175 174 213,931 1.98 423,984 1.00 2.45 524,809 1.00 12 0.55 
GM151 8 485 0.003 174 173 226,857 1.97 447,898 0.81 2.45 555,186 1.00 12 0.49 
GM152 8 238 0.005 173 172 227,504 1.97 449,190 0.70 2.45 556,479 1.00 12 0.45 
GM153 8 80 0.005 172 171 228,150 1.97 450,483 0.70 2.45 558,418 1.00 12 0.44 
GM154 8 100 0.005 171 170 228,796 1.97 451,776 0.70 2.45 559,711 1.00 12 0.44 
GM155 8 278 0.004 170 169 229,443 1.97 453,068 0.72 2.45 561,003 1.00 12 0.45 
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Table 8 - Gravity Mains Unable to Satisf y Design Criteria for 5-Year Projection 
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GM156 8 236 0.004 169 168a 230,089 1.97 454,361 0.72 2.45 562,942 1.00 12 0.45 
GM157 8 43 0.009 168a 168 230,089 1.97 454,361 0.56 2.45 562,942 0.64 12 0.37 
GM158 8 313 0.005 168 166 230,735 1.97 455,007 0.71 2.45 564,235 1.00 12 0.45 
GM159 8 20 0.001 166 550 230,735 1.97 455,007 1.00 2.45 564,235 1.00 12 0.74 
GM160 10 241 0.014 550 551 246,247 1.97 484,738 0.37 2.44 601,721 0.41 12 0.34 
GM167 8 467 0.003 702 701 120,861 2.03 244,954 0.53 2.47 297,952 0.60 10 0.45 
GM168 8 457 0.002 6049 1892a 109,228 2.05 223,626 0.60 2.49 272,099 0.69 10 0.49 
GM169 8 124 0.003 1639 1638 100,825 2.05 206,821 0.49 2.49 250,771 0.55 10 0.45 
GM171 8 415 0.004 1629 1635 120,215 2.04 244,954 0.50 2.48 298,598 0.56 10 0.44 
GM172 8 140 0.005 1635 1636 120,215 2.04 244,954 0.45 2.48 298,598 0.51 10 0.40 
GM173 8 305 0.005 1636 1637 120,215 2.04 244,954 0.47 2.48 298,598 0.52 10 0.41 
GM174 8 321 0.005 1637 1638 120,215 2.04 244,954 0.48 2.48 298,598 0.54 10 0.42 
GM175 10 238 0.003 1638 1804 221,040 1.97 436,264 0.52 2.44 540,321 0.60 12 0.50 
GM176 10 657 0.004 1804 1803 232,674 1.97 458,239 0.52 2.44 568,113 0.59 12 0.50 
GM177 10 596 0.004 1803 1802 232,674 1.97 458,239 0.50 2.44 568,113 0.57 12 0.48 
GM178 10 282 0.003 1802 1801 236,552 1.97 465,348 0.58 2.44 577,161 0.67 12 0.55 
GM179 8 359 0.003 1753 1755 104,057 2.04 212,638 0.49 2.48 258,527 0.55 10 0.46 
GM180 8 32 0.003 1755 1754 146,714 2.01 295,367 0.59 2.47 361,938 0.68 12 0.40 
GM181 8 258 0.002 1754 1756 151,238 2.01 303,769 0.68 2.47 372,925 0.80 12 0.45 
GM182 8 277 0.003 1756 1756a 153,177 2.01 307,647 0.61 2.46 377,449 0.70 12 0.42 
GM183 8 71 0.001 1756a 1801a 153,177 2.01 307,647 1.00 2.46 377,449 1.00 12 0.55 
GM185 12 399 0.002 1800-2 1800-1 389,083 1.92 747,789 0.67 2.42 939,745 0.81 15 0.60 
GM186 12 404 0.002 1800-1 1800 389,083 1.92 747,789 0.67 2.42 939,745 0.81 15 0.60 
GM187 12 650 0.002 1800 1799 389,083 1.92 747,789 0.66 2.42 939,745 0.79 15 0.59 
GM188 12 781 0.002 1799 1798 389,083 1.92 747,789 0.67 2.42 939,745 0.80 15 0.60 
GM189 12 440 0.002 1798 1797 389,083 1.92 747,789 0.67 2.42 939,745 0.82 15 0.60 
GM190 12 335 0.002 1797 1796 395,546 1.92 759,422 0.67 2.41 954,610 0.81 15 0.60 
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Table 9 - Gravity Mains Unable to Satisf y Design Criteria for 10-Year Projection 
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GM1 8 43 0.005 538 534 130,556 2.03 265,636 0.48 2.49 324,451 0.54 10 0.39 
GM2 8 314 0.005 534 532 137,019 2.03 277,916 0.49 2.48 339,963 0.55 10 0.40 
GM3 8 392 0.007 532 531 144,129 2.02 291,489 0.47 2.48 357,413 0.53 10 0.38 
GM4 8 350 0.024 531 530 144,775 2.02 292,782 0.34 2.48 358,706 0.37 10 0.28 
GM5 8 371 0.045 530 470 145,421 2.02 294,074 0.29 2.48 359,999 0.32 10 0.24 
GM6 8 396 0.007 470 469 178,383 2.00 356,767 0.53 2.46 439,496 0.60 10 0.43 
GM7 8 276 0.007 469 468 180,322 2.00 360,645 0.53 2.47 444,666 0.60 10 0.43 
GM8 8 235 0.005 468 467 180,969 2.00 361,938 0.59 2.46 445,959 0.68 10 0.48 
GM9 8 132 0.010 467 466 195,834 1.99 389,729 0.49 2.46 481,506 0.56 10 0.41 
GM10 8 203 0.007 466 465 196,480 1.99 391,022 0.56 2.46 482,799 0.64 10 0.46 
GM11 8 173 0.007 465 464 201,005 1.98 398,778 0.56 2.45 492,494 0.65 10 0.46 
GM12 8 212 0.038 464 463 203,590 1.98 403,302 0.35 2.45 498,957 0.40 10 0.30 
GM13 8 268 0.020 463 462 203,590 1.98 403,302 0.42 2.45 498,957 0.47 10 0.35 
GM14 8 492 0.015 462 461 203,590 1.98 403,302 0.45 2.45 498,957 0.51 10 0.38 
GM15 8 361 0.038 461 460 203,590 1.98 403,302 0.35 2.45 498,957 0.39 10 0.30 
GM16 8 94 0.005 460 459 203,590 1.98 403,302 0.62 2.45 498,957 0.72 10 0.51 
GM17 8 42 0.007 459 509 203,590 1.98 403,302 0.57 2.45 498,957 0.65 10 0.47 
GM18 8 213 0.035 509 453 203,590 1.98 403,302 0.36 2.45 498,957 0.40 10 0.30 
GM19 8 91 0.041 453 452 204,236 1.98 404,594 0.35 2.45 500,249 0.39 10 0.29 
GM20 8 163 0.046 452 451 206,175 1.98 408,472 0.34 2.45 504,774 0.38 10 0.28 
GM21 8 112 0.014 451 450 206,821 1.98 409,765 0.47 2.45 506,713 0.53 10 0.39 
GM22 8 122 0.032 450 1879 258,527 1.97 508,005 0.42 2.44 631,452 0.47 10 0.35 
GM24 6 332 0.006 1074 1073 62,693 2.09 131,202 0.48 2.52 157,701 0.54 8 0.35 
GM25 6 330 0.024 1073 1071 129,910 2.02 263,051 0.48 2.48 321,866 0.55 8 0.37 
GM26 6 325 0.006 1071 1070 130,556 2.02 264,344 0.77 2.48 323,159 1.00 10 0.39 
GM27 6 344 0.006 1070 1069 134,434 2.02 272,099 0.79 2.48 332,853 1.00 10 0.39 
GM28 6 332 0.006 1069 1067 144,775 2.02 292,135 1.00 2.47 358,060 1.00 10 0.41 
GM29 6 324 0.006 1067 1062 148,007 2.02 298,598 1.00 2.48 366,462 1.00 10 0.41 
GM30 6 326 0.007 1062 1953 151,238 2.02 305,062 1.00 2.47 374,218 1.00 10 0.41 
GM33 6 146 0.006 585 586 57,522 2.10 120,861 0.46 2.52 144,775 0.51 8 0.34 
GM34 6 194 0.019 586 587 57,522 2.10 120,861 0.34 2.52 144,775 0.37 8 0.25 
GM35 6 387 0.004 587 591 60,754 2.10 127,324 0.53 2.51 152,531 0.59 8 0.38 
GM36 6 393 0.004 6207 502 714,827 1.86 1,332,706 1.00 2.38 1,700,460 1.00 15 0.60 
GM37 15 383 0.001 500 3101 1,376,009 1.80 2,482,504 1.00 2.34 3,220,598 1.00 24 0.64 
GM38 8 182 0.004 3101 591 1,399,276 1.80 2,521,929 1.00 2.34 3,273,596 1.00 24 0.42 
GM39 6 142 0.004 1466 1465 67,217 2.10 140,897 0.58 2.52 169,335 0.66 8 0.42 
GM40 6 318 0.007 1465 1417 69,802 2.10 146,714 0.49 2.53 176,445 0.54 8 0.36 
GM41 6 164 0.008 1415 1413 82,729 2.08 171,920 0.52 2.52 208,114 0.58 8 0.38 
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GM42 8 176 0.001 1413 1412 89,192 2.07 184,847 0.57 2.51 224,272 0.64 10 0.46 
GM43 8 106 0.010 1412 1411 89,838 2.07 186,139 0.33 2.51 225,565 0.36 10 0.27 
GM44 6 239 0.013 1411 1410 96,301 2.06 198,419 0.49 2.50 241,076 0.55 10 0.27 
GM45 6 270 0.016 1410 1409 96,948 2.06 199,712 0.46 2.50 242,369 0.52 10 0.25 
GM46 8 239 0.026 1409 1408 166,750 2.00 334,146 0.35 2.47 411,058 0.39 10 0.29 
GM47 8 280 0.007 1408 1407 166,750 2.00 334,146 0.50 2.47 411,058 0.57 10 0.41 
GM48 8 60 0.060 1407 1406 191,310 1.99 380,681 0.30 2.46 469,872 0.34 10 0.25 
GM49 8 368 0.001 1406 1405 191,310 1.99 380,681 1.00 2.46 469,872 1.00 12 0.66 
GM50 8 73 0.023 1405 1404 197,127 1.99 391,668 0.39 2.46 484,091 0.44 12 0.26 
GM51 8 121 0.001 1404 1403 228,150 1.97 450,483 1.00 2.44 557,772 1.00 12 0.62 
GM52 8 269 0.012 1403 1401 228,150 1.97 450,483 0.52 2.44 557,772 0.59 12 0.33 
GM53 8 49 0.012 1401 344 228,796 1.97 451,776 0.52 2.45 559,711 0.59 12 0.33 
GM54 18 190 0.001 1544b 1544a 1,555,039 1.79 2,788,212 1.00 2.33 3,629,070 1.00 24 0.70 
GM55 18 84 0.001 1544a 1544 1,556,331 1.79 2,790,797 1.00 2.33 3,631,655 1.00 24 0.70 
GM56 18 297 0.001 1544 1543 1,556,331 1.79 2,790,797 1.00 2.33 3,631,655 1.00 24 0.70 
GM61 18 324 0.002 1440 1439 1,762,506 1.78 3,140,454 0.81 2.33 4,100,235 1.00 21 0.75 
GM62 18 344 0.007 1439 1422 1,764,445 1.78 3,143,686 0.52 2.33 4,104,759 0.62 21 0.50 
GM64 10 334 0.010 764 766 463,409 1.91 882,869 0.57 2.40 1,114,251 0.66 12 0.53 
GM65 10 330 0.015 766 767 471,165 1.90 896,442 0.51 2.40 1,132,347 0.59 12 0.48 
GM66 10 330 0.006 767 768 473,104 1.90 900,320 0.69 2.40 1,136,872 1.00 12 0.64 
GM67 10 331 0.013 768 769 475,689 1.90 904,844 0.54 2.40 1,142,688 0.62 12 0.51 
GM68 10 332 0.015 769 769a 529,980 1.89 1,003,084 0.54 2.40 1,270,013 0.63 12 0.51 
GM69 10 241 0.015 769a 770 537,089 1.89 1,015,364 0.55 2.40 1,286,817 0.63 12 0.51 
GM70 10 242 0.090 770 743 537,736 1.89 1,016,657 0.33 2.40 1,288,110 0.38 12 0.32 
GM71 10 99 0.003 743 1386 538,382 1.89 1,017,949 1.00 2.39 1,289,402 1.00 15 0.61 
GM72 10 234 0.018 1386 742a 581,039 1.88 1,094,215 0.55 2.39 1,389,582 0.64 15 0.37 
GM73 8 33 0.047 354 353 586,210 1.88 1,103,263 0.59 2.39 1,401,215 0.69 12 0.39 
GM74 10 78 0.013 353 352 588,148 1.88 1,107,141 0.61 2.39 1,405,739 0.73 12 0.57 
GM75 10 30 0.013 352 352b 588,148 1.88 1,107,141 0.60 2.39 1,405,739 0.71 12 0.56 
GM76 10 252 0.013 352b 351 592,673 1.88 1,114,897 0.62 2.39 1,416,081 0.73 12 0.58 
GM77 10 120 0.014 351 350 608,184 1.88 1,142,688 0.61 2.39 1,452,274 0.72 12 0.57 
GM78 10 151 0.002 350 1366 608,831 1.88 1,143,981 1.00 2.39 1,453,567 1.00 15 0.74 
GM79 10 262 0.002 1366 1365 611,416 1.88 1,148,505 1.00 2.39 1,460,030 1.00 15 0.74 
GM80 10 204 0.009 1365 1364 616,586 1.88 1,157,554 0.72 2.39 1,471,664 1.00 15 0.46 
GM81 10 118 0.018 1364 1947 624,342 1.88 1,171,126 0.56 2.39 1,489,761 0.66 15 0.38 
GM82 10 122 0.034 1947 1994 646,317 1.87 1,210,552 0.48 2.38 1,540,820 0.55 15 0.33 
GM83 8 180 0.034 1994 1356 649,549 1.87 1,216,369 0.70 2.38 1,548,576 1.00 15 0.33 
GM85 6 345 0.012 1233 398 98,240 2.06 202,297 0.50 2.50 245,600 0.57 8 0.39 
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GM86 8 404 0.004 189 406 177,091 2.00 353,535 0.63 2.46 435,618 0.73 12 0.39 
GM87 8 350 0.024 406 407 178,383 2.00 356,121 0.37 2.46 438,849 0.42 12 0.25 
GM88 8 60 0.004 407 407a 208,114 1.98 412,350 0.70 2.45 509,944 1.00 12 0.42 
GM89 8 182 0.004 407a 407b 208,114 1.98 412,350 0.70 2.45 509,944 1.00 12 0.42 
GM90 8 50 0.043 407b 408 213,285 1.98 422,045 0.35 2.45 522,224 0.39 12 0.23 
GM91 24 324 0.003 235 636 3,493,343 1.72 6,015,272 0.62 2.29 7,991,063 0.77 27 0.64 
GM92 24 219 0.004 636 638 3,499,160 1.72 6,024,321 0.58 2.29 8,003,990 0.70 27 0.60 
GM93 24 287 0.004 638 1326 3,513,379 1.72 6,047,588 0.58 2.29 8,035,013 0.70 27 0.60 
GM102 6 202 0.002 338 236 29,084 2.20 63,985 0.47 2.58 74,973 0.51 10 0.44 
GM103 8 292 0.012 236 237 29,084 2.20 63,985 0.19 2.58 74,973 0.20 10 0.28 
GM104 27 198 0.002 1249 199 3,843,001 1.71 6,585,970 0.67 2.28 8,770,522 1.00 33 0.61 
GM108 8 391 0.009 37 1883 195,188 1.86 363,876 0.50 2.26 441,435 0.56 10 0.46 
GM109 8 269 0.005 1883 39 199,712 1.86 371,632 0.60 2.26 451,129 0.69 12 0.41 
GM110 8 331 0.005 39 3 209,407 1.86 389,729 0.62 2.26 473,750 0.71 12 0.45 
GM111 10 144 0.060 3 1 288,257 1.83 526,748 0.26 2.24 644,378 0.29 12 0.27 
GM113 10 300 0.013 2 43 423,984 1.81 765,886 0.48 2.23 946,854 0.55 12 0.61 
GM114 10 333 0.004 43 424 423,984 1.81 765,886 0.71 2.23 946,854 1.00 15 0.61 
GM115 10 467 0.010 424 814 469,872 1.80 847,322 0.55 2.24 1,051,558 0.64 15 0.50 
GM116 12 670 0.018 814 830 469,872 1.80 847,322 0.36 2.24 1,051,558 0.40 15 0.42 
GM119 10 40 0.009 817 817a 482,152 1.80 869,943 0.59 2.24 1,080,642 0.69 15 0.57 
GM120 10 263 0.008 817a 455 539,675 1.80 974,000 0.64 2.25 1,215,722 0.76 15 0.60 
GM123 8 336 0.005 145 - 191,310 1.89 360,645 0.59 2.29 438,849 0.67 12 0.57 
GM124 8 180 0.005 - 131 195,188 1.89 368,401 0.59 2.30 448,544 0.68 12 0.58 
GM129 8 325 0.003 130 129 250,125 1.88 469,872 1.00 2.30 575,868 1.00 15 0.58 
GM130 8 334 0.003 129 128 257,234 1.88 482,799 1.00 2.30 592,673 1.00 15 0.63 
GM131 6 149 0.004 6110 144 78,204 2.00 156,409 0.60 2.39 186,786 0.68 8 0.37 
GM133 10 330 0.011 307 226 372,279 1.85 690,267 0.48 2.30 855,724 0.55 15 0.50 
GM138 6 300 0.005 1185 1168 54,291 2.12 115,044 0.47 2.52 137,019 0.52 8 0.38 
GM139 6 325 0.005 1168 1164 54,937 2.12 116,337 0.47 2.53 138,958 0.52 8 0.38 
GM140 6 332 0.005 1164 1166 56,230 2.11 118,922 0.48 2.53 142,190 0.53 8 0.38 
GM141 8 24 0.004 954 953 91,131 2.07 188,725 0.65 2.51 228,796 0.76 10 0.38 
GM142 6 326 0.005 953 955 91,131 2.07 188,725 0.63 2.51 228,796 0.73 10 0.36 
GM143 6 218 0.005 955 956 91,131 2.07 188,725 0.63 2.51 228,796 0.72 10 0.35 
GM144 6 122 0.005 956 957 93,070 2.07 192,602 0.66 2.51 233,320 0.76 10 0.37 
GM145 8 60 0.003 957 959 255,295 1.96 500,896 1.00 2.44 622,403 1.00 12 0.53 
GM146 8 325 0.005 180 179 140,897 2.02 285,026 0.51 2.48 349,011 0.58 10 0.44 
GM147 8 248 0.022 179 178 184,200 2.00 367,754 0.39 2.46 453,715 0.43 10 0.33 
GM148 8 496 0.005 178 176 186,786 2.00 372,925 0.60 2.46 460,178 0.70 12 0.39 
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Table 9 - Gravity Mains Unable to Satisf y Design Criteria for 10-Year Projection 

Pipe ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
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Peak Dry 
Weather Flow 
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Peak Dry 
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d/D 

Peak Wet 
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Factor 

Peak Wet 
Weather Flow 
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Peak Wet 
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d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM149 8 492 0.005 176 175 206,175 1.98 409,119 0.62 2.45 506,066 0.73 12 0.40 
GM150 8 243 0.002 175 174 219,101 1.98 433,679 1.00 2.45 537,089 1.00 12 0.55 
GM151 8 485 0.003 174 173 232,028 1.97 457,592 1.00 2.45 567,466 1.00 12 0.49 
GM152 8 238 0.005 173 172 232,674 1.97 458,885 0.71 2.44 568,759 1.00 12 0.45 
GM153 8 80 0.005 172 171 233,320 1.97 460,178 0.71 2.45 570,698 1.00 12 0.44 
GM154 8 100 0.005 171 170 233,967 1.97 461,470 0.71 2.44 571,991 1.00 12 0.44 
GM155 8 278 0.004 170 169 234,613 1.97 462,763 0.73 2.45 573,929 1.00 12 0.45 
GM156 8 236 0.004 169 168a 235,259 1.97 464,056 0.73 2.45 575,222 1.00 12 0.45 
GM157 8 43 0.009 168a 168 235,259 1.97 464,056 0.57 2.45 575,222 0.65 12 0.37 
GM158 8 313 0.005 168 166 235,906 1.97 464,702 0.72 2.44 576,515 1.00 12 0.45 
GM159 8 20 0.001 166 550 235,906 1.97 464,702 1.00 2.44 576,515 1.00 12 0.74 
GM160 10 241 0.014 550 551 251,417 1.97 494,433 0.37 2.44 614,001 0.42 12 0.34 
GM162 8 243 0.004 739 738 100,825 2.06 207,468 0.45 2.50 252,064 0.51 10 0.38 
GM163 8 354 0.004 738 737 100,825 2.06 207,468 0.45 2.50 252,064 0.51 10 0.38 
GM167 8 467 0.003 702 701 122,800 2.02 248,186 0.53 2.46 302,476 0.60 10 0.45 
GM168 8 457 0.002 6049 1892a 111,167 2.05 227,504 0.61 2.49 276,624 0.70 10 0.49 
GM169 8 124 0.003 1639 1638 111,167 2.04 226,857 0.52 2.48 275,977 0.58 10 0.45 
GM171 8 415 0.004 1629 1635 120,861 2.04 246,247 0.50 2.49 300,537 0.56 10 0.44 
GM172 8 140 0.005 1635 1636 120,861 2.04 246,247 0.45 2.49 300,537 0.51 10 0.40 
GM173 8 305 0.005 1636 1637 120,861 2.04 246,247 0.47 2.49 300,537 0.53 10 0.41 
GM174 8 321 0.005 1637 1638 120,861 2.04 246,247 0.48 2.49 300,537 0.54 10 0.42 
GM175 10 238 0.003 1638 1804 232,028 1.97 456,946 0.54 2.44 566,174 0.62 12 0.50 
GM176 10 657 0.004 1804 1803 244,308 1.97 480,214 0.54 2.44 595,904 0.61 12 0.50 
GM177 10 596 0.004 1803 1802 244,308 1.97 480,214 0.52 2.44 595,904 0.59 12 0.48 
GM178 10 282 0.003 1802 1801 248,186 1.96 487,323 0.59 2.44 604,953 0.69 12 0.55 
GM179 8 359 0.003 1753 1755 118,276 2.04 241,076 0.52 2.49 294,074 0.59 10 0.46 
GM180 8 32 0.003 1755 1754 162,872 2.01 327,036 0.63 2.47 402,009 0.73 12 0.40 
GM181 8 258 0.002 1754 1756 168,042 2.00 336,731 0.73 2.47 414,289 1.00 12 0.45 
GM182 8 277 0.003 1756 1756a 169,981 2.00 340,609 0.65 2.46 418,813 0.77 12 0.42 
GM183 8 71 0.001 1756a 1801a 169,981 2.00 340,609 1.00 2.46 418,813 1.00 12 0.55 
GM184 12 446 0.002 1801a 1800-2 418,167 1.91 800,140 0.66 2.41 1,006,962 0.79 15 0.57 
GM185 12 399 0.002 1800-2 1800-1 418,167 1.91 800,140 0.70 2.41 1,006,962 1.00 15 0.60 
GM186 12 404 0.002 1800-1 1800 418,167 1.91 800,140 0.70 2.41 1,006,962 1.00 15 0.60 
GM187 12 650 0.002 1800 1799 418,167 1.91 800,140 0.69 2.41 1,006,962 1.00 15 0.59 
GM188 12 781 0.002 1799 1798 418,167 1.91 800,140 0.70 2.41 1,006,962 1.00 15 0.60 
GM189 12 440 0.002 1798 1797 418,167 1.91 800,140 0.71 2.41 1,006,962 1.00 15 0.60 
GM190 12 335 0.002 1797 1796 424,630 1.91 811,774 0.70 2.41 1,021,827 1.00 15 0.60 
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Table 10 - Gravity Mains Unable to Satisf y Design Criteria for 20-Year Projection 

Pipe ID ID 
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Pipe 
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Downstream 
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GM1 127 8 43 0.005 538 534 134,434 2.03 272,746 0.49 2.48 333,500 0.55 10 0.39 
GM2 126 8 314 0.005 534 532 142,190 2.02 287,611 0.50 2.48 352,243 0.56 10 0.40 
GM3 125 8 392 0.007 532 531 150,592 2.02 303,769 0.48 2.47 372,279 0.54 10 0.38 
GM4 124 8 350 0.024 531 530 151,238 2.01 304,415 0.34 2.47 374,218 0.38 10 0.28 
GM5 123 8 371 0.045 530 470 151,884 2.01 305,708 0.29 2.47 375,510 0.32 10 0.24 
GM6 48 8 396 0.007 470 469 186,786 1.99 372,279 0.54 2.46 459,531 0.62 10 0.43 
GM7 47 8 276 0.007 469 468 188,725 1.99 376,156 0.54 2.46 464,056 0.62 10 0.43 
GM8 46 8 235 0.005 468 467 190,017 1.99 378,742 0.61 2.46 467,287 0.71 10 0.48 
GM9 45 8 132 0.010 467 466 206,821 1.98 410,411 0.51 2.45 507,359 0.58 10 0.41 
GM10 44 8 203 0.007 466 465 207,468 1.98 411,704 0.58 2.45 509,298 0.66 10 0.46 
GM11 43 8 173 0.007 465 464 211,992 1.98 419,460 0.58 2.45 518,993 0.67 10 0.46 
GM12 42 8 212 0.038 464 463 214,577 1.98 424,630 0.36 2.45 525,456 0.41 10 0.30 
GM13 41 8 268 0.020 463 462 214,577 1.98 424,630 0.43 2.45 525,456 0.49 10 0.35 
GM14 40 8 492 0.015 462 461 214,577 1.98 424,630 0.47 2.45 525,456 0.53 10 0.38 
GM15 39 8 361 0.038 461 460 214,577 1.98 424,630 0.36 2.45 525,456 0.41 10 0.30 
GM16 38 8 94 0.005 460 459 214,577 1.98 424,630 0.64 2.45 525,456 0.76 10 0.51 
GM17 37 8 42 0.007 459 509 214,577 1.98 424,630 0.59 2.45 525,456 0.68 10 0.47 
GM18 36 8 213 0.035 509 453 214,577 1.98 424,630 0.37 2.45 525,456 0.42 10 0.30 
GM19 35 8 91 0.041 453 452 215,224 1.98 425,923 0.35 2.45 526,748 0.40 10 0.29 
GM20 34 8 163 0.046 452 451 217,809 1.98 430,447 0.35 2.45 533,212 0.39 10 0.28 
GM21 33 8 112 0.014 451 450 218,455 1.98 431,740 0.48 2.45 534,504 0.55 10 0.39 
GM22 32 8 122 0.032 450 1879 273,392 1.96 535,150 0.43 2.44 666,353 0.48 10 0.35 
GM23 172 6 337 0.006 1078 1077 57,522 2.11 121,508 0.46 2.53 145,421 0.51 8 0.33 
GM24 197 6 332 0.006 1074 1073 64,632 2.10 135,727 0.49 2.52 162,872 0.55 8 0.35 
GM25 196 6 330 0.024 1073 1071 138,958 2.02 281,148 0.50 2.47 343,841 0.57 8 0.37 
GM26 220 6 325 0.006 1071 1070 140,251 2.02 283,733 1.00 2.47 347,072 1.00 10 0.39 
GM27 222 6 344 0.006 1070 1069 144,129 2.02 290,843 1.00 2.48 356,767 1.00 10 0.39 
GM28 221 6 332 0.006 1069 1067 155,116 2.02 312,817 1.00 2.48 383,912 1.00 10 0.41 
GM29 296 6 324 0.006 1067 1062 159,640 2.01 320,573 1.00 2.47 394,253 1.00 10 0.41 
GM30 297 6 326 0.007 1062 1953 163,518 2.00 327,683 1.00 2.47 403,302 1.00 10 0.41 
GM31 298 8 398 0.010 1953 1954 163,518 2.00 327,683 0.45 2.47 403,302 0.51 10 0.36 
GM32 299 8 247 0.124 1954 1054 163,518 2.00 327,683 0.23 2.47 403,302 0.26 10 0.19 
GM33 23 6 146 0.006 585 586 58,815 2.10 123,447 0.47 2.52 148,007 0.52 8 0.34 
GM34 22 6 194 0.019 586 587 58,815 2.10 123,447 0.34 2.52 148,007 0.38 8 0.25 
GM35 17 6 387 0.004 587 591 62,046 2.09 129,910 0.54 2.51 155,762 0.60 8 0.38 
GM36 1522 6 393 0.004 6207 502 741,972 1.86 1,379,887 1.00 2.38 1,763,153 1.00 15 0.60 
GM37 12 15 383 0.001 500 3101 1,450,335 1.80 2,609,182 1.00 2.34 3,389,933 1.00 24 0.64 
GM38 16 8 182 0.004 3101 591 1,474,249 1.80 2,649,900 1.00 2.34 3,444,223 1.00 24 0.42 
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Table 10 - Gravity Mains Unable to Satisf y Design Criteria for 20-Year Projection 

Pipe ID ID 
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Diameter 
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Pipe 
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Diameter (in) 
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PWWF d/D 

GM39 1136 6 142 0.004 1466 1465 70,449 2.09 147,360 0.60 2.51 177,091 0.68 8 0.42 
GM40 1133 6 318 0.007 1465 1417 73,034 2.10 153,177 0.50 2.52 184,200 0.56 8 0.36 
GM41 1123 6 164 0.008 1415 1413 85,960 2.08 178,383 0.53 2.51 215,870 0.60 8 0.38 
GM42 1122 8 176 0.001 1413 1412 92,423 2.07 191,310 0.58 2.51 232,028 0.66 10 0.46 
GM43 1121 8 106 0.010 1412 1411 93,070 2.07 192,602 0.34 2.51 233,320 0.37 10 0.27 
GM44 1118 6 239 0.013 1411 1410 100,179 2.06 206,175 0.50 2.50 250,125 0.56 10 0.27 
GM45 1117 6 270 0.016 1410 1409 100,825 2.06 207,468 0.47 2.50 252,064 0.53 10 0.25 
GM46 1116 8 239 0.026 1409 1408 173,859 2.00 347,719 0.36 2.46 428,508 0.40 10 0.29 
GM47 1115 8 280 0.007 1408 1407 173,859 2.00 347,719 0.51 2.46 428,508 0.58 10 0.41 
GM48 274 8 60 0.060 1407 1406 199,712 1.99 396,839 0.31 2.45 489,908 0.35 10 0.25 
GM49 273 8 368 0.001 1406 1405 199,712 1.99 396,839 1.00 2.45 489,908 1.00 12 0.66 
GM50 272 8 73 0.023 1405 1404 205,529 1.98 407,826 0.40 2.45 504,127 0.45 12 0.26 
GM51 271 8 121 0.001 1404 1403 238,491 1.97 469,872 1.00 2.44 582,978 1.00 12 0.62 
GM52 270 8 269 0.012 1403 1401 238,491 1.97 469,872 0.53 2.44 582,978 0.61 12 0.33 
GM53 269 8 49 0.012 1401 344 239,137 1.97 471,165 0.53 2.44 584,271 0.61 12 0.33 
GM54 1194 18 190 0.001 1544b 1544a 1,664,266 1.79 2,973,705 1.00 2.33 3,877,256 1.00 24 0.70 
GM55 1193 18 84 0.001 1544a 1544 1,665,559 1.79 2,976,290 1.00 2.33 3,880,487 1.00 24 0.70 
GM56 1192 18 297 0.001 1544 1543 1,665,559 1.79 2,976,290 1.00 2.33 3,880,487 1.00 24 0.70 
GM57 1177 18 350 0.004 1462 1461 1,855,576 1.78 3,297,509 0.63 2.32 4,310,934 0.78 21 0.58 
GM58 1152 18 169 0.006 1461 1481a 1,855,576 1.78 3,297,509 0.59 2.32 4,310,934 0.71 21 0.54 
GM59 1151 18 66 0.008 1481a 1481 1,861,393 1.78 3,307,204 0.53 2.32 4,324,507 0.63 21 0.49 
GM60 1148 18 335 0.010 1481 1440 1,885,953 1.78 3,349,215 0.50 2.32 4,380,090 0.58 21 0.46 
GM61 1147 18 324 0.002 1440 1439 1,889,185 1.78 3,354,385 1.00 2.32 4,387,200 1.00 21 0.75 
GM62 1146 18 344 0.007 1439 1422 1,891,124 1.78 3,357,617 0.55 2.32 4,391,724 0.65 21 0.50 
GM63 1144 18 312 0.004 1422 1438 1,898,233 1.78 3,369,897 0.64 2.32 4,407,882 0.80 21 0.59 
GM64 1056 10 334 0.010 764 766 541,614 1.89 1,023,766 0.63 2.39 1,297,158 0.75 12 0.53 
GM65 1055 10 330 0.015 766 767 550,016 1.89 1,038,631 0.56 2.39 1,316,548 0.65 12 0.48 
GM66 1054 10 330 0.006 767 768 552,601 1.89 1,043,156 0.78 2.39 1,323,011 1.00 12 0.64 
GM67 1053 10 331 0.013 768 769 555,833 1.89 1,048,972 0.59 2.39 1,330,120 0.69 12 0.51 
GM68 1040 10 332 0.015 769 769a 619,818 1.88 1,163,371 0.59 2.39 1,479,420 0.70 12 0.51 
GM69 2474 10 241 0.015 769a 770 627,574 1.88 1,176,943 0.60 2.39 1,497,516 0.71 12 0.51 
GM70 1039 10 242 0.090 770 743 628,220 1.88 1,178,236 0.36 2.39 1,498,809 0.41 12 0.32 
GM71 1511 10 99 0.003 743 1386 628,866 1.88 1,179,529 1.00 2.39 1,500,102 1.00 15 0.61 
GM72 1038 10 234 0.018 1386 742a 675,401 1.87 1,262,257 0.60 2.38 1,608,683 0.71 15 0.37 
GM73 1025 8 33 0.047 354 353 681,218 1.87 1,272,598 0.65 2.38 1,622,256 0.78 12 0.39 
GM74 1020 10 78 0.013 353 352 683,157 1.87 1,275,830 0.68 2.38 1,626,780 1.00 12 0.57 
GM75 1021 10 30 0.013 352 352b 683,157 1.87 1,275,830 0.66 2.38 1,626,780 0.81 12 0.56 
GM76 1022 10 252 0.013 352b 351 687,681 1.87 1,284,232 0.68 2.38 1,637,121 1.00 12 0.58 
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Table 10 - Gravity Mains Unable to Satisf y Design Criteria for 20-Year Projection 
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GM77 1079 10 120 0.014 351 350 704,486 1.87 1,313,962 0.67 2.38 1,676,546 0.82 12 0.57 
GM78 1080 10 151 0.002 350 1366 705,132 1.87 1,315,255 1.00 2.38 1,677,839 1.00 15 0.74 
GM79 1082 10 262 0.002 1366 1365 707,717 1.86 1,319,779 1.00 2.38 1,683,656 1.00 15 0.74 
GM80 1081 10 204 0.009 1365 1364 712,888 1.86 1,328,828 0.82 2.38 1,695,936 1.00 15 0.46 
GM81 1091 10 118 0.018 1364 1947 720,643 1.86 1,342,400 0.62 2.38 1,714,033 0.74 15 0.38 
GM82 1097 10 122 0.034 1947 1994 744,557 1.86 1,385,057 0.52 2.38 1,769,616 0.60 15 0.33 
GM83 1098 8 180 0.034 1994 1356 749,081 1.86 1,392,813 0.79 2.38 1,779,957 1.00 15 0.33 
GM84 977 15 150 0.002 1358 1359 813,713 1.85 1,507,211 0.66 2.37 1,929,256 0.82 18 0.57 
GM85 889 6 345 0.012 1233 398 109,228 2.04 222,979 0.53 2.49 271,453 0.60 8 0.39 
GM86 922 8 404 0.004 189 406 189,371 1.99 376,803 0.66 2.45 464,702 0.77 12 0.39 
GM87 923 8 350 0.024 406 407 190,664 1.99 379,388 0.39 2.45 467,934 0.43 12 0.25 
GM88 924 8 60 0.004 407 407a 220,394 1.97 434,971 0.73 2.45 539,028 1.00 12 0.42 
GM89 925 8 182 0.004 407a 407b 220,394 1.97 434,971 0.73 2.45 539,028 1.00 12 0.42 
GM90 928 8 50 0.043 407b 408 225,565 1.97 444,666 0.36 2.44 551,308 0.40 12 0.23 
GM91 926 24 324 0.003 235 636 3,792,588 1.71 6,503,242 0.65 2.28 8,657,416 1.00 27 0.64 
GM92 784 24 219 0.004 636 638 3,798,405 1.71 6,512,936 0.61 2.28 8,670,343 0.75 27 0.60 
GM93 781 24 287 0.004 638 1326 3,812,624 1.71 6,536,204 0.61 2.28 8,702,012 0.75 27 0.60 
GM94 780 24 248 0.004 1326 1325 3,827,489 1.71 6,560,118 0.61 2.28 8,734,974 0.76 27 0.60 
GM95 779 24 565 0.004 1325 1312 3,837,830 1.71 6,576,922 0.61 2.28 8,758,242 0.76 27 0.60 
GM96 785 24 253 0.012 1312 1958 3,862,390 1.71 6,616,993 0.45 2.28 8,813,179 0.53 27 0.44 
GM97 786 24 262 0.017 1958 1321 3,863,037 1.71 6,617,640 0.40 2.28 8,814,471 0.48 27 0.40 
GM98 886 24 279 0.004 1321 1320 3,999,410 1.71 6,840,619 0.63 2.28 9,118,887 0.79 27 0.62 
GM99 885 24 252 0.004 1320 1319 3,999,410 1.71 6,840,619 0.63 2.28 9,118,887 0.79 27 0.62 
GM100 884 24 253 0.004 1319 1300 3,999,410 1.71 6,840,619 0.63 2.28 9,118,887 0.79 27 0.62 
GM101 2423 6 128 0.010 337 338 84,668 2.07 175,152 0.49 2.50 211,992 0.55 8 0.36 
GM102 2424 6 202 0.002 338 236 90,484 2.06 186,786 1.00 2.50 226,211 1.00 10 0.44 
GM103 2428 8 292 0.012 236 237 100,825 2.06 207,468 0.34 2.50 252,064 0.38 10 0.28 
GM104 2443 27 198 0.002 1249 199 4,237,254 1.71 7,225,824 0.72 2.28 9,647,574 1.00 33 0.61 
GM105 2317 8 328 0.005 6 4 221,687 1.94 429,154 0.66 2.38 528,041 0.78 12 0.39 
GM106 2318 8 333 0.006 4 2 272,099 1.92 523,517 0.74 2.38 648,902 1.00 12 0.43 
GM107 2327 8 330 0.013 36 37 201,005 1.89 380,034 0.46 2.31 463,409 0.51 10 0.37 
GM108 2331 8 391 0.009 37 1883 246,893 1.89 466,641 0.58 2.32 573,283 0.67 10 0.46 
GM109 2332 8 269 0.005 1883 39 251,417 1.89 475,043 0.72 2.32 583,624 1.00 12 0.41 
GM110 2335 8 331 0.005 39 3 288,904 1.89 544,845 0.80 2.33 672,816 1.00 12 0.45 
GM111 2336 10 144 0.060 3 1 401,363 1.85 741,326 0.31 2.30 921,648 0.35 12 0.27 
GM112 2337 10 73 0.010 1 2 482,152 1.84 886,747 0.57 2.30 1,108,434 0.66 12 0.49 
GM113 2338 10 300 0.013 2 43 789,153 1.81 1,427,714 0.72 2.29 1,810,980 1.00 12 0.61 
GM114 2339 10 333 0.004 43 424 802,726 1.81 1,451,628 1.00 2.29 1,842,003 1.00 15 0.61 
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Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM115 2343 10 467 0.010 424 814 911,307 1.80 1,642,938 1.00 2.30 2,092,774 1.00 15 0.50 
GM116 2344 12 670 0.018 814 830 911,307 1.80 1,642,938 0.52 2.30 2,092,774 0.60 15 0.42 
GM117 2345 12 330 0.008 830 817 911,307 1.80 1,642,938 0.66 2.30 2,092,774 0.81 15 0.53 
GM118 2305 8 371 0.005 46 5105 129,910 2.03 263,697 0.48 2.48 321,866 0.53 10 0.38 
GM119 2346 10 40 0.009 817 817a 1,041,217 1.80 1,869,795 1.00 2.30 2,392,666 1.00 15 0.57 
GM120 2347 10 263 0.008 817a 455 1,111,019 1.79 1,991,303 1.00 2.30 2,552,952 1.00 15 0.60 
GM121 2359 8 162 0.006 149 148 139,604 2.01 280,502 0.49 2.45 342,548 0.55 10 0.39 
GM122 2362 8 335 0.004 148 145 223,626 1.97 440,142 0.73 2.43 544,199 1.00 12 0.42 
GM123 2365 8 336 0.005 145 - 422,045 1.91 805,957 1.00 2.40 1,013,425 1.00 12 0.57 
GM124 2367 8 180 0.005 - 131 432,386 1.91 824,700 1.00 2.40 1,037,985 1.00 12 0.58 
GM125 2369 8 329 0.019 131 130 453,715 1.90 863,480 0.67 2.40 1,088,398 1.00 12 0.40 
GM126 2380 8 330 0.003 135 134 124,093 2.03 252,064 0.55 2.47 307,001 0.63 10 0.44 
GM127 2381 8 333 0.003 134 133 129,263 2.02 261,112 0.56 2.47 318,634 0.64 10 0.45 
GM128 2382 8 333 0.003 133 130 132,495 2.02 267,575 0.58 2.46 326,390 0.66 10 0.46 
GM129 2383 8 325 0.003 130 129 618,525 1.87 1,158,200 1.00 2.38 1,471,664 1.00 15 0.58 
GM130 2389 8 334 0.003 129 128 709,010 1.86 1,319,779 1.00 2.37 1,682,363 1.00 15 0.63 
GM131 536 6 149 0.004 6110 144 58,169 2.11 122,800 0.52 2.52 146,714 0.58 8 0.37 
GM132 2394 10 330 0.022 128 307 881,576 1.84 1,623,548 0.66 2.36 2,081,141 0.81 15 0.40 
GM133 2399 10 330 0.011 307 226 929,404 1.84 1,706,923 1.00 2.36 2,191,661 1.00 15 0.50 
GM134 2472 10 330 0.024 226 265 929,404 1.84 1,706,923 0.66 2.36 2,191,661 0.82 15 0.40 
GM135 2408 8 660 0.005 87 278 120,215 1.99 239,137 0.46 2.41 290,196 0.52 10 0.37 
GM136 2416 18 221 0.001 265 454 1,174,358 1.81 2,124,444 0.69 2.38 2,791,443 1.00 21 0.63 
GM137 2417 18 292 0.008 454 455 1,174,358 1.81 2,124,444 0.41 2.38 2,791,443 0.48 21 0.38 
GM138 1996 6 300 0.005 1185 1168 65,924 2.10 138,312 0.52 2.51 165,457 0.59 8 0.38 
GM139 1997 6 325 0.005 1168 1164 67,217 2.10 140,897 0.53 2.51 168,689 0.59 8 0.38 
GM140 1998 6 332 0.005 1164 1166 68,510 2.09 143,482 0.53 2.51 171,920 0.60 8 0.38 
GM141 2239 8 24 0.004 954 953 110,520 2.05 226,857 0.75 2.50 275,977 1.00 10 0.38 
GM142 2013 6 326 0.005 953 955 110,520 2.05 226,857 0.72 2.50 275,977 1.00 10 0.36 
GM143 1546 6 218 0.005 955 956 110,520 2.05 226,857 0.71 2.50 275,977 1.00 10 0.35 
GM144 1623 6 122 0.005 956 957 112,459 2.05 230,089 0.75 2.49 280,502 1.00 10 0.37 
GM145 1629 8 60 0.003 957 959 298,598 1.95 581,039 1.00 2.43 725,168 1.00 12 0.53 
GM146 1540 8 325 0.005 180 179 159,640 2.01 320,573 0.55 2.47 394,253 0.63 10 0.44 
GM147 1575 8 248 0.022 179 178 208,114 1.98 412,997 0.41 2.45 510,590 0.46 10 0.33 
GM148 1576 8 496 0.005 178 176 211,346 1.98 419,460 0.65 2.45 518,346 0.77 12 0.39 
GM149 1582 8 492 0.005 176 175 233,967 1.97 461,470 0.68 2.45 572,637 0.82 12 0.40 
GM150 1583 8 243 0.002 175 174 248,832 1.97 489,908 1.00 2.44 608,184 1.00 12 0.55 
GM151 1840 8 485 0.003 174 173 263,697 1.96 517,054 1.00 2.44 643,085 1.00 12 0.49 
GM152 1841 8 238 0.005 173 172 264,344 1.96 518,346 0.79 2.44 645,024 1.00 12 0.45 
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Table 10 - Gravity Mains Unable to Satisf y Design Criteria for 20-Year Projection 

Pipe ID ID 
Existing  
Diameter 

(in) 

Pipe 
Length 

(ft) 
Slope 

Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Average Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 
Factor 

Peak Dry 
Weather Flow 

(gpd) 

Peak Dry 
Weather 

d/D 

Peak Wet
Weather 
Factor 

Peak Wet 
Weather Flow 

(gpd) 

Peak Wet 
Weather 

d/D 

Replacement 
Diameter (in) 

Replacement 
PWWF d/D 

GM153 1842 8 80 0.005 172 171 264,990 1.96 519,639 0.79 2.44 646,317 1.00 12 0.44 
GM154 1843 8 100 0.005 171 170 265,636 1.96 520,932 0.79 2.44 647,610 1.00 12 0.44 
GM155 1844 8 278 0.004 170 169 266,283 1.96 521,578 0.82 2.44 649,549 1.00 12 0.45 
GM156 1845 8 236 0.004 169 168a 266,929 1.96 522,870 0.82 2.44 650,841 1.00 12 0.45 
GM157 2221 8 43 0.009 168a 168 266,929 1.96 522,870 0.61 2.44 650,841 0.72 12 0.37 
GM158 1839 8 313 0.005 168 166 267,575 1.96 524,163 0.80 2.44 652,134 1.00 12 0.45 
GM159 1821 8 20 0.001 166 550 267,575 1.96 524,163 1.00 2.44 652,134 1.00 12 0.74 
GM160 1877 10 241 0.014 550 551 285,026 1.95 556,479 0.40 2.43 693,498 0.45 12 0.34 
GM161 1878 10 60 0.007 551 926 286,318 1.95 558,418 0.48 2.43 696,730 0.54 12 0.41 
GM162 2166 8 243 0.004 739 738 107,935 2.05 221,040 0.47 2.49 268,868 0.53 10 0.38 
GM163 1531 8 354 0.004 738 737 107,935 2.05 221,040 0.47 2.49 268,868 0.53 10 0.38 
GM164 1718 8 349 0.005 737 703 109,228 2.05 223,626 0.46 2.49 272,099 0.51 10 0.37 
GM165 1725 8 176 0.040 703 702A 190,664 1.99 380,034 0.34 2.46 468,580 0.38 10 0.28 
GM166 1726 8 25 0.040 702A 702 131,202 1.99 260,466 0.28 2.45 321,220 0.31 10 0.23 
GM167 1728 8 467 0.003 702 701 131,202 2.02 265,636 0.56 2.47 323,805 0.63 10 0.45 
GM168 1716 8 457 0.002 6049 1892a 118,922 2.04 242,369 0.63 2.48 295,367 0.73 10 0.49 
GM169 1781 8 124 0.003 1639 1638 128,617 2.03 261,112 0.56 2.48 318,634 0.64 10 0.45 
GM170 1759 8 404 0.004 1617 1629 103,411 2.05 211,992 0.46 2.49 257,880 0.51 10 0.37 
GM171 1770 8 415 0.004 1629 1635 142,190 2.02 286,965 0.55 2.47 351,596 0.62 10 0.44 
GM172 1771 8 140 0.005 1635 1636 142,190 2.02 286,965 0.50 2.47 351,596 0.56 10 0.40 
GM173 1773 8 305 0.005 1636 1637 142,190 2.02 286,965 0.51 2.47 351,596 0.58 10 0.41 
GM174 1774 8 321 0.005 1637 1638 142,190 2.02 286,965 0.53 2.47 351,596 0.60 10 0.42 
GM175 1786 10 238 0.003 1638 1804 270,807 1.96 529,980 0.59 2.43 659,243 0.68 12 0.50 
GM176 1787 10 657 0.004 1804 1803 285,026 1.95 555,833 0.59 2.43 692,852 0.68 12 0.50 
GM177 1788 10 596 0.004 1803 1802 285,026 1.95 555,833 0.56 2.43 692,852 0.65 12 0.48 
GM178 1785 10 282 0.003 1802 1801 290,196 1.95 565,527 0.66 2.43 705,132 0.78 12 0.55 
GM179 1805 8 359 0.003 1753 1755 138,312 2.02 279,855 0.58 2.48 342,548 0.66 10 0.46 
GM180 2230 8 32 0.003 1755 1754 186,139 1.99 370,986 0.69 2.46 457,592 1.00 12 0.40 
GM181 1783 8 258 0.002 1754 1756 191,310 1.99 380,681 1.00 2.46 469,872 1.00 12 0.45 
GM182 1784 8 277 0.003 1756 1756a 193,249 1.99 384,559 0.72 2.46 475,043 1.00 12 0.42 
GM183 2226 8 71 0.001 1756a 1801a 193,249 1.99 384,559 1.00 2.46 475,043 1.00 12 0.55 
GM184 2228 12 446 0.002 1801a 1800-2 483,445 1.90 918,416 0.73 2.40 1,160,785 1.00 15 0.57 
GM185 2227 12 399 0.002 1800-2 1800-1 483,445 1.90 918,416 0.79 2.40 1,160,785 1.00 15 0.60 
GM186 1772 12 404 0.002 1800-1 1800 483,445 1.90 918,416 0.79 2.40 1,160,785 1.00 15 0.60 
GM187 1846 12 650 0.002 1800 1799 483,445 1.90 918,416 0.77 2.40 1,160,785 1.00 15 0.59 
GM188 1847 12 781 0.002 1799 1798 483,445 1.90 918,416 0.79 2.40 1,160,785 1.00 15 0.60 
GM189 1848 12 440 0.002 1798 1797 483,445 1.90 918,416 0.80 2.40 1,160,785 1.00 15 0.60 
GM190 1849 12 335 0.002 1797 1796 490,555 1.90 931,343 0.79 2.40 1,177,590 1.00 15 0.60 
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GRAVITY MAIN UNIT COSTS  

Unit costs used to develop capital cost estimates for proposed facilities were developed using the 
Engineering News Record Construction Cost Index (ENR-CCI) 20-city national average, and recently 
completed projects by IEC of a similar nature.  These estimates are based on the best available data at 
the time of this report; however, since prices of materials and labor fluctuate with time, new estimates 
should be obtained during pre-design for proposed facilities to confirm budget amounts.  Recent market 
trends have indicated substantial volatility in the price of construction materials such as steel and 
concrete.  These factors, coupled with the high level of similar work currently being performed, have on 
occasion resulted in a generally unpredictable bidding environment. 

The ENR-CCI is an inflation index used to adjust prices from one time period to another. The cost 
estimates presented in this report are based upon an ENR-CCI cost index of 8,293 for July 2008.  Costs 
estimated herein for recommended facilities should be adjusted in the future either by making new 
estimates or by comparing the future ENR-CCI index to 8,293. 

A factor of 20 percent of total construction cost has been used for engineering and administration, 
which includes, but is not limited to the following: 

�x Planning and design reports 

�x Design 

�x CEQA compliance 

�x Permits 

�x Surveying 

�x Service during construction (submittals, as-builts) 

�x Inspection 

A factor of 30 percent has been added for contingencies. These engineering, administration and 
contingency factors have been incorporated into all unit costs. Estimates of probable capital costs 
provided represent Order of Magnitude level costs as established by the American Association of Cost 
Engineers (AACE) and represent an accuracy of +50% to -30%. 

Table 11 presents the gravity main unit costs used in developing capital costs. 
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Table 11 - Gravity Main Unit Costs 
Pipe Diameter (in) Pipe Unit Cost ($/LF) 

8 $195 

10 $210 

12 $225 

15 $260 

18 $290 

21 $340 

24 $375 

27 $420 

33 $485 
Note:  Units costs include Engineering, Legal, Administration, and Contingencies 

 

PROPOSED GRAVITY MAIN CAPITAL IMPROVEMENT PROGRAM  

The City’s wastewater collection system will require improvements to 190 of the City’s gravity mains. 
Though there are only 156 pipelines unable to satisfy design criteria, 34 additional pipes downstream of 
these must be upsized as well to ensure insure that pipe-reaches increase in diameter as they progress 
downstream, and prevent, wherever possible, pipe-reaches from fluctuating up and down in diameter. 
Estimated costs for these improvements are presented. Estimates of probable capital costs provided 
herein represent “Conceptual” level costs as established by the American Association of Cost Engineers 
(AACE) and represent an accuracy of +50% to -30%.  Cost estimates should be verified and updated 
during the pre-design phase of each project.  

Gravity main recommendations were based upon the collection system’s ability to convey the peak wet 
weather flow in all time increments, while satisfying the established design criteria. 190 gravity mains, 
with a combined length of 50,598 linear feet, are presented in Table 12. Figure 4 illustrates the location 
of each gravity main based on the corresponding Pipe ID.  

The total estimated probable cost of the gravity main capital improvement program is $13.4 Million. 
Cost estimates for each project have been developed based upon the proposed replacement diameter, 
the estimated length of each project, and the unit costs presented in Table 11. 
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Table 12 - Recommended Gravity Main Capital Improvement Plan 

Pipe ID 
Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Pipe 
Length

(ft) 

Existing 
Diameter

(in) 

Replacement
Diameter (in) 

Unit Cost 
($/LF) 

Total Cost 
($) 

Existing 
GM1 538 534 43 8 10 $210 $8,985 
GM2 534 532 314 8 10 $210 $65,950 
GM3 532 531 392 8 10 $210 $82,306 
GM4* 531 530 350 8 10 $210 $73,406 
GM5* 530 470 371 8 10 $210 $77,927 
GM6 470 469 396 8 10 $210 $83,237 
GM7 469 468 276 8 10 $210 $57,928 
GM8 468 467 235 8 10 $210 $49,446 
GM9 467 466 132 8 10 $210 $27,730 
GM10 466 465 203 8 10 $210 $42,594 
GM11 465 464 173 8 10 $210 $36,360 
GM12* 464 463 212 8 10 $210 $44,526 
GM13* 463 462 268 8 10 $210 $56,262 
GM16 460 459 94 8 10 $210 $19,802 
GM17 459 509 42 8 10 $210 $8,916 
GM18* 509 453 213 8 10 $210 $44,668 
GM19* 453 452 91 8 10 $210 $19,024 
GM20* 452 451 163 8 10 $210 $34,273 
GM21 451 450 112 8 10 $210 $23,527 
GM22* 450 1879 122 8 10 $210 $25,605 
GM24 1074 1073 332 6 8 $195 $64,827 
GM25 1073 1071 330 6 8 $195 $64,356 
GM26 1071 1070 325 6 10 $210 $68,291 
GM27 1070 1069 344 6 10 $210 $72,319 
GM28 1069 1067 332 6 10 $210 $69,774 
GM29 1067 1062 324 6 10 $210 $67,949 
GM30 1062 1953 326 6 10 $210 $68,507 
GM35 587 591 387 6 8 $195 $75,550 
GM36 6207 502 393 6 15 $260 $102,299 
GM37 500 3101 383 15 24 $375 $143,697 
GM38 3101 591 182 8 24 $375 $68,424 
GM39 1466 1465 142 6 8 $195 $27,632 
GM40 1465 1417 318 6 8 $195 $62,033 
GM41 1415 1413 164 6 8 $195 $31,949 
GM42 1413 1412 176 8 10 $210 $36,912 
GM43* 1412 1411 106 8 10 $210 $22,240 
GM44 1411 1410 239 6 10 $210 $50,216 
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Table 12 - Recommended Gravity Main Capital Improvement Plan 

Pipe ID 
Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Pipe 
Length

(ft) 

Existing 
Diameter

(in) 

Replacement
Diameter (in) 

Unit Cost 
($/LF) 

Total Cost 
($) 

GM47 1408 1407 280 8 10 $210 $58,800 
GM48* 1407 1406 60 8 10 $210 $12,671 
GM49 1406 1405 368 8 12 $225 $82,757 
GM50* 1405 1404 73 8 12 $225 $16,457 
GM51 1404 1403 121 8 12 $225 $27,201 
GM52 1403 1401 269 8 12 $225 $60,554 
GM53 1401 344 49 8 12 $225 $11,014 
GM54 1544b 1544a 190 18 24 $375 $71,235 
GM55 1544a 1544 84 18 24 $375 $31,373 
GM56 1544 1543 297 18 24 $375 $111,375 
GM61 1440 1439 324 18 21 $340 $110,082 
GM62* 1439 1422 344 18 21 $340 $117,039 
GM64 764 766 334 10 12 $225 $75,127 
GM66 767 768 330 10 12 $225 $74,250 
GM67 768 769 331 10 12 $225 $74,570 
GM68 769 769a 332 10 12 $225 $74,661 
GM69 769a 770 241 10 12 $225 $54,289 
GM70* 770 743 242 10 12 $225 $54,484 
GM71 743 1386 99 10 15 $260 $25,804 
GM72 1386 742a 234 10 15 $260 $60,894 
GM73 354 353 33 8 12 $225 $7,439 
GM74 353 352 78 10 12 $225 $17,480 
GM75 352 352b 30 10 12 $225 $6,826 
GM76 352b 351 252 10 12 $225 $56,607 
GM77 351 350 120 10 12 $225 $27,000 
GM78 350 1366 151 10 15 $260 $39,369 
GM79 1366 1365 262 10 15 $260 $68,214 
GM80 1365 1364 204 10 15 $260 $53,040 
GM81 1364 1947 118 10 15 $260 $30,726 
GM83 1994 1356 180 8 15 $260 $46,865 
GM85 1233 398 345 6 8 $195 $67,336 
GM86 189 406 404 8 12 $225 $90,900 
GM87* 406 407 350 8 12 $225 $78,750 
GM88 407 407a 60 8 12 $225 $13,565 
GM89 407a 407b 182 8 12 $225 $40,881 
GM90* 407b 408 50 8 12 $225 $11,303 
GM108 37 1883 391 8 10 $210 $82,081 
GM109 1883 39 269 8 12 $225 $60,482 
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Table 12 - Recommended Gravity Main Capital Improvement Plan 

Pipe ID 
Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Pipe 
Length

(ft) 

Existing 
Diameter

(in) 

Replacement
Diameter (in) 

Unit Cost 
($/LF) 

Total Cost 
($) 

GM110 39 3 331 8 12 $225 $74,575 
GM111* 3 1 144 10 12 $225 $32,400 
GM114 43 424 333 10 15 $260 $86,672 
GM115 424 814 467 10 15 $600** $280,014 
GM116* 814 830 670 12 15 $260 $174,128 
GM119 817 817a 40 10 15 $260 $10,326 
GM120 817a 455 263 10 15 $260 $68,258 
GM123 145 - 336 8 12 $225 $75,580 
GM124 - 131 180 8 12 $225 $40,399 
GM129 130 129 325 8 15 $260 $84,523 
GM130 129 128 334 8 15 $260 $86,750 
GM138 1185 1168 300 6 8 $195 $58,527 
GM139 1168 1164 325 6 8 $195 $63,443 
GM140 1164 1166 332 6 8 $195 $64,818 
GM141 954 953 24 8 10 $210 $5,092 
GM142 953 955 326 6 10 $210 $68,399 
GM143 955 956 218 6 10 $210 $45,675 
GM144 956 957 122 6 10 $210 $25,536 
GM145 957 959 60 8 12 $225 $13,500 
GM146 180 179 325 8 10 $210 $68,177 
GM147* 179 178 248 8 10 $210 $51,975 
GM148 178 176 496 8 12 $225 $111,693 
GM149 176 175 492 8 12 $225 $110,665 
GM150 175 174 243 8 12 $225 $54,675 
GM151 174 173 485 8 12 $225 $109,114 
GM152 173 172 238 8 12 $225 $53,543 
GM153 172 171 80 8 12 $225 $18,000 
GM154 171 170 100 8 12 $225 $22,534 
GM155 170 169 278 8 12 $225 $62,647 
GM156 169 168a 236 8 12 $225 $53,019 
GM157 168a 168 43 8 12 $225 $9,677 
GM158 168 166 313 8 12 $225 $70,470 
GM159 166 550 20 8 12 $225 $4,433 
GM160* 550 551 241 10 12 $225 $54,225 
GM167 702 701 467 8 10 $210 $98,001 
GM168 6049 1892a 457 8 10 $210 $95,881 
GM169 1639 1638 124 8 10 $210 $25,978 
GM171 1629 1635 415 8 10 $550** $228,090 
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Table 12 - Recommended Gravity Main Capital Improvement Plan 

Pipe ID 
Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Pipe 
Length

(ft) 

Existing 
Diameter

(in) 

Replacement
Diameter (in) 

Unit Cost 
($/LF) 

Total Cost 
($) 

GM173 1636 1637 305 8 10 $550** $167,916 
GM174 1637 1638 321 8 10 $550** $176,550 
GM175 1638 1804 238 10 12 $225 $53,456 
GM176 1804 1803 657 10 12 $225 $147,825 
GM177 1803 1802 596 10 12 $225 $134,100 
GM178 1802 1801 282 10 12 $225 $63,425 
GM179 1753 1755 359 8 10 $210 $75,418 
GM180 1755 1754 32 8 12 $225 $7,125 
GM181 1754 1756 258 8 12 $225 $57,978 
GM182 1756 1756a 277 8 12 $225 $62,275 
GM183 1756a 1801a 71 8 12 $225 $15,914 
GM185 1800-2 1800-1 399 12 15 $260 $103,836 
GM186 1800-1 1800 404 12 15 $260 $104,962 
GM187 1800 1799 650 12 15 $260 $169,088 
GM188 1799 1798 781 12 15 $260 $203,008 
GM189 1798 1797 440 12 15 $260 $114,511 
GM190 1797 1796 335 12 15 $260 $86,976 

Existing Subtotal 33,922   - - $8,388,716 
5-Year 

GM14 462 461 492  8 10 $550** $270,662 
GM15* 461 460 361  8 10 $550** $198,451 
GM33 585 586 146  6 8 $195 $28,436 
GM34* 586 587 194  6 8 $195 $37,736 
GM45 1410 1409 270  6 10 $210 $56,700 
GM46* 1409 1408 239  8 10 $210 $50,291 
GM65 766 767 330  10 12 $225 $74,250 
GM104 1249 199 198  27 33 $485 $96,230 
GM113 2 43 300  10 12 $225 $67,597 
GM131 6110 144 149  6 8 $195 $29,117 
GM172 1635 1636 140  8 10 $550** $77,000 

5-Year Subtotal 2,820    - - $986,471 
10-Year 

GM82 1947 1994 122 10 15 $260 $31,599 
GM91 235 636 324 24 27 $420 $136,186 
GM92* 636 638 219 24 27 $420 $92,148 
GM93* 638 1326 287 24 27 $420 $120,600 
GM102 338 236 202 6 10 $210 $42,336 
GM103* 236 237 292 8 10 $210 $61,304 
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Table 12 - Recommended Gravity Main Capital Improvement Plan 

Pipe ID 
Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Pipe 
Length

(ft) 

Existing 
Diameter

(in) 

Replacement
Diameter (in) 

Unit Cost 
($/LF) 

Total Cost 
($) 

GM133 307 226 330 10 15 $260 $85,816 
GM162 739 738 243 8 10 $210 $50,978 
GM163 738 737 354 8 10 $210 $74,250 
GM184 1801a 1800-2 446 12 15 $260 $115,845 

10-Year Subtotal 2,818   - - $811,061 
20-Year 

GM23 1078 1077 337 6 8 $195 $65,691 
GM31 1953 1954 398 8 10 $210 $83,635 
GM32* 1954 1054 247 8 10 $210 $51,786 
GM57 1462 1461 350 18 21 $340 $119,017 
GM58* 1461 1481a 169 18 21 $340 $57,355 
GM59* 1481a 1481 66 18 21 $340 $22,352 
GM60* 1481 1440 335 18 21 $340 $114,044 
GM63 1422 1438 312 18 21 $340 $106,114 
GM84 1358 1359 150 15 18 $290 $43,643 
GM94 1326 1325 248 24 27 $420 $104,215 
GM95 1325 1312 565 24 27 $420 $237,505 
GM96* 1312 1958 253 24 27 $420 $106,071 
GM97* 1958 1321 262 24 27 $420 $110,099 
GM98 1321 1320 279 24 27 $420 $117,216 
GM99 1320 1319 252 24 27 $420 $105,670 
GM100 1319 1300 253 24 27 $420 $106,457 
GM101 337 338 128 6 8 $195 $24,863 
GM105 6 4 328 8 12 $225 $73,799 
GM106 4 2 333 8 12 $225 $74,900 
GM107 36 37 330 8 10 $210 $69,340 
GM112 1 2 73 10 12 $225 $16,501 
GM117 830 817 330 12 15 $260 $85,800 
GM118 46 5105 371 8 10 $550** $204,077 
GM121 149 148 162 8 10 $210 $34,002 
GM122 148 145 335 8 12 $225 $75,287 
GM125 131 130 329 8 12 $225 $74,011 
GM126 135 134 330 8 10 $210 $69,355 
GM127 134 133 333 8 10 $210 $69,862 
GM128 133 130 333 8 10 $210 $70,004 
GM132 128 307 330 10 15 $260 $85,837 
GM134 226 265 330 10 15 $260 $85,835 
GM135 87 278 660 8 10 $210 $138,543 
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Table 12 - Recommended Gravity Main Capital Improvement Plan 

Pipe ID 
Upstream 
Manhole 

ID 

Downstream 
Manhole 

ID 

Pipe 
Length

(ft) 

Existing 
Diameter

(in) 

Replacement
Diameter (in) 

Unit Cost 
($/LF) 

Total Cost 
($) 

GM136 265 454 221 18 21 $340 $75,228 
GM137* 454 455 292 18 21 $340 $99,306 
GM161 551 926 60 10 12 $225 $13,478 
GM164 737 703 349 8 10 $210 $73,273 
GM165* 703 702A 176 8 10 $210 $36,903 
GM166* 702A 702 25 8 10 $210 $5,197 
GM170 1617 1629 404 8 10 $210 $84,808 

20-Year Subtotal 11,038   - - $3,191,079 
Total 50,598   - - $13,377,326 

* - Reflects gravity mains being upsized due to adjacent gravity upsizing driven by capacity criteria 

** - Unit cost reflects the fact that pipeline is located under Interstate-5 or Interstate-805  
 
 
South Metro Interceptor Capacity 
 

Based on the projected flows attributed to National City treatment Costs presented in Table 3, potential 
impacts due to the projected wastewater flows to the City’s ultimate capacity rights in the South Metro 
Interceptor were analyzed. According to City Staff, the City has average daily capacity rights of, at least, 
7.10 mgd in the South Metro Interceptor. Based on the most recent Quarterly Metropolitan Sewage System 
Billing Invoice, prepared by the City of San Diego’s Metropolitan Wastewater Division and submitted to 
the City in the First Quarter of 2008, the City is currently utilizing 4.25 mgd of their average daily flow 
capacity in the South Metro Interceptor.  

As shown in Table 4, projected average daily wastewater flows with treatment costs allocated to the City 
are expected to increase 56% to 6.57 mgd in the 20-Year (Planning Horizon) time increment. This 
includes all wastewater flows projected in the Downtown Specific Plan Utilities Impact Report, prepared 
by IEC and submitted to the City in November 2006. Based on these projections, there is no additional 
South Metro Interceptor capacity required to accommodate the projected daily wastewater flows 
projected for the 20-Year (Planning Horizon) time increment. 
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CONCLUSION  

Based on the H20Map hydraulic model developed as part of this study, 190 gravity mains will 
require upsizing to accommodate the 20-Year projected wastewater flows. Estimated probable costs 
for the Capital Improvement Plan total $13.4 Million and are summarized in Table 13, with the 
Existing, 5-Year, 10-Year and 20-Year costs identified as $8.4 Million, $1.0 Million, $0.8 Million and 
$3.2 Million respectively. Estimates of probable capital costs provided represent Order of 
Magnitude level costs as established by the American Association of Cost Engineers (AACE) and 
represent an accuracy of +50% to -30%. 

Table 13 - Summary of Capital Improvement Plan 
Time-Increment Total Length Total Cost ($) 

Existing 33,922 $8,388,716  
5-Year 2,820 $986,471  
10-Year 2,818 $811,061  
20-Year 11,038 $3,191,079  

Total 50,598 $13,377,326  
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Climate Change Asset Vulnerability Assessment  
 
Order WQ 2022-0103 DWQ, the Statewide General Waste Discharge Requirements for 
Sanitary Sewer Systems (SSSWDR) includes a requirement to 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.  The City of National City has prepared 
the following climate change asset vulnerability assessment to address this requirement.   
 

Sea level rise  
Effects of future sea level rise were evaluated for near term and longer-term scenarios 
using USGS Coastal Storm Modeling System for Southern California (CoSMoS) 3.0 data.1 
The near-term scenario was based on 0.25 m (0.8 ft) of sea level rise, which roughly 
corresponds to the intermediate -high scenario predicted 2040 sea level rise for San Diego 
Bay of 0.7 ft.2 The longer-term scenario was based on 1.5 m (4.9 ft) of sea level rise, which 
corresponds to the intermediate -high scenario predicted 2100 sea level rise for San Diego 
Bay of 4.9 ft.3 

�)�L�J�X�U�H�V�� ���� �D�Q�G�� ���� �Z�H�U�H�� �J�H�Q�H�U�D�W�H�G�� �I�R�U�� �W�K�H�� �W�Z�R�� �V�F�H�Q�D�U�L�R�V�� �G�H�V�F�U�L�E�H�G�� �D�E�R�Y�H�� �X�V�L�Q�J�� �W�K�H�� �´�2�X�U��
�&�R�D�V�W���� �2�X�U�� �)�X�W�X�U�H�µ�� �Z�H�E�V�L�W�H4 to visualize CoSMoS results. Figure 1 shows that no areas 
other than water bodies are expected to be flooded in the 2040 (0.8 ft) scenario. A few 
small areas west of Paradise Marsh and north of Pepper Park are identified as flood-prone 
low-lying areas. Figure 2 shows flooding is predicted to occur in much of the western -
most portion of the City, close to San Diego Bay, for the 2100 (4.9 ft) scenario.  

The CoSMoS 2100 sea level rise 100-year flood scenario was compared to National City 
sewer manhole locations. Based on this analysis, 68 sewer manholes were identified as 
being located within the inundation extent for this scenario (Figure 3). Note that the 
�Q�R�U�W�K�H�U�Q���S�R�U�W�L�R�Q���R�I���W�K�L�V���D�U�H�D���L�V���L�Q���1�D�Y�D�O���%�D�V�H���6�D�Q���'�L�H�J�R���� �R�X�W�V�L�G�H���W�K�H���&�L�W�\�·�V�� �M�X�U�L�V�G�L�F�W�L�R�Q, 
which is why no City manholes are shown in that region. 

Future capital projects in the western portion of the City shown as inundated in the 2100 
scenario will be designed to address the future effects of sea level rise as shown on the 
maps, as well as the combined effects of sea level rise and king tides that may produce 

 
1 Barnard, P.L., Erikson, L.H., Foxgrover, A.C., Limber, P.W., O'Neill, A.C., and Vitousek, S., 2018, Coastal 
Storm Modeling System (CoSMoS) for Southern California, v3.0, Phase 2 (ver. 1g, May 2018): U.S. 
Geological Survey data release, https://doi.org/10.5066/F7T151Q4. 
2 California Sea Level Rise Guidance: 2024 Science and Policy Update. 2024. California Sea Level Rise 
Science Task Force, California Ocean Protection Council, California Ocean Science Trust. 
3 Ibid. 
4 https://ourcoastourfuture.org/hazard -map/  
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similar effects earlier. For example, manhole inserts that seal the manhole opening may 
be considered. These types of inserts would also help prevent I&I from stormwater 
entering the sewer system through manhole openings if larger storm flows increase water 
depths in streets such that the water depth in the street is higher than the manhole rim 
elevations. Pipe lining, pipe upgrades to materials more resistant to infiltration (e.g., PVC), 
and similar pipe improvement s will also be considered in lower lying areas of the City 
subject to sea level rise effects. 

Lift stations 
To address near-term sea level rise impacts, the City has ensured backup generators and 
�E�\�S�D�V�V�� �S�U�R�F�H�G�X�U�H�V�� �D�U�H�� �L�Q�� �S�O�D�F�H�� �I�R�U�� �W�K�H�� �&�L�W�\�·�V�� �W�Z�R�� �S�X�P�S�� �V�W�D�W�L�R�Q�V. These measures are 
intended to ensure continued operation in the event of power disruptions or capacity 
exceedances due to storm or tidal influence. �$�V���V�K�R�Z�Q���L�Q���)�L�J�X�U�H���������E�R�W�K���R�I���W�K�H���&�L�W�\�·�V���O�L�I�W��
stations are in areas expected to be inundated by 100-year flooding in the 2100 sea level 
rise scenario. Longer-range planning for improvements to these pump statio ns will 
consider measures to protect these lift stations against the impacts of sea level rise 
predicted to occur by around 2100. 
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Figure 1. 100 -Year Flooding Depth, 2040 (0.8 ft Sea Level Rise) Scenario 
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Figure 2. 100 -Year Flooding Depth, 2100 (4.9 ft Sea Level Rise) Scenario 
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Figure 3. National City Sewer Manholes within the 2100 Sea Level Rise Scenario 100 -Year 
Flood Inundation Area   
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Wildfire  
�1�R���S�D�U�W���R�I���W�K�H���&�L�W�\���R�I���1�D�W�L�R�Q�D�O���&�L�W�\���K�D�V���D���Z�L�O�G�I�L�U�H���U�L�V�N���R�I���P�R�G�H�U�D�W�H���R�U���K�L�J�K�H�U���L�Q���&�D�O���)�L�U�H�·�V��
most recent Fire Hazard Severity Zone map (https://osfm.fire.ca.gov/what -we-
do/community -wildfire-preparedness-and-mitigation/fire -hazard-severity-zones). The 
City of National City is fully urbanized and does not have open space canyons or similar 
�D�U�H�D�V�� �W�K�D�W�� �Z�R�X�O�G�� �E�H�� �H�[�S�H�F�W�H�G�� �W�R�� �K�D�Y�H�� �D�� �K�L�J�K�H�U�� �I�L�U�H�� �U�L�V�N�� �L�Q�� �W�K�H�� �I�X�W�X�U�H���� �7�K�H�� �&�L�W�\�·�V�� �D�E�R�Y�H��
ground wastewater assets are limited to pump stations that are unlikely to be affected by 
wildfires. Both are located at the west side of the City, close to San Diego Bay where 
temperatures are moderated due to the influence of the Bay. The pump stations are also 
in urbanized areas with little to no vegetation in their vicinit ies.  

The City has identified a small number of pipelines near the �H�Q�G�V���R�I���W�K�H���&�R�X�Q�W�\�·�V���V�\�V�W�H�P��
in Lincoln Acres that are close to vegetated slopes. While these slopes are not noted in 
the Cal Fire fire hazard severity map, these slopes may have a somewhat higher fire risk 
than other areas in the City. However, these City pipelines are in flat developed areas. 
Thus even if fires were to remove the vegetation on the slopes, there are no pipelines in 
the slopes themselves, and the pipes should not be at  risk of damage due to any future 
slope erosion that could occur post-fire.  

At this time the City has not identified any portions of its wastewater collection system 
likely to be impacted by increased wildfire risk associated with climate change.   

Larger storm flows  
�7�K�H���&�L�W�\�·�V���V�\�V�W�H�P���L�V���Q�R�W���G�H�V�L�J�Q�H�G���W�R���D�O�O�R�Z���V�W�R�U�P���I�O�R�Z�V���W�R���H�Q�W�H�U���W�K�H���Z�D�V�W�H�Z�D�W�H�U���F�R�O�O�H�F�W�L�R�Q��
system, and the City is not currently aware of locations where storm flows are entering 
�W�K�H���&�L�W�\�·�V���V�\�V�W�H�P�����7�K�H���&�L�W�\���R�I���1�D�W�L�R�Q�D�O���&�L�W�\���L�V���S�D�U�W�L�F�L�S�D�W�L�Q�J���L�Q���D���U�H�J�L�R�Q�D�O���,�	I study being 
completed by the Metro JPA, which includes all agencies that are tributary to the City of 
�6�D�Q���'�L�H�J�R�·�V���3�R�L�Q�W���/�R�P�D���W�U�H�D�W�P�H�Q�W���3�O�D�Q�W�����7�K�H���,�	�,���V�W�X�G�\���Z�L�O�O���L�G�H�Q�W�L�I�\���O�R�F�D�W�L�R�Q�V���Z�K�H�U�H���V�W�R�U�P��
�I�O�R�Z�V�� �P�D�\�� �H�Q�W�H�U�� �1�D�W�L�R�Q�D�O�� �&�L�W�\�·�V�� �Z�D�V�W�H�Z�D�W�H�U�� �V�\�V�W�H�P���� �2�Q�F�H�� �U�H�V�X�O�Ws of that study are 
available, the City of National City will update its CIP to address portions of its system that 
are anticipated to have significant I&I issues, as applicable.  

The City is also currently evaluating increasing capacity at the two points where its system 
connects into the downstream City of San Diego South Metro Interceptor, which takes 
�Z�D�V�W�H�Z�D�W�H�U���W�R���W�K�H���&�L�W�\���R�I���6�D�Q���'�L�H�J�R�·�V���W�U�H�D�W�P�H�Q�W���S�O�D�Q�W�� This is the most downstream end 
�R�I���W�K�H���&�L�W�\���R�I���1�D�W�L�R�Q�D�O���&�L�W�\�·�V���V�\�V�W�H�P�����,�Q�F�U�H�D�V�L�Q�J���F�D�S�D�F�L�W�\���L�Q���W�K�L�V���D�U�H�D���Z�L�O�O���D�O�V�R���K�H�O�S���D�G�G�U�H�V�V��
potential impacts of larger storm flows should some storm flow enter the City of National 
�&�L�W�\�·�V���F�R�O�O�H�F�W�L�R�Q���V�\�V�W�H�P�� 

Sewer crossing evaluation 

In the future, peak storm flows may be larger and more erosive and therefore could pose 
a higher risk to sewer pipes that run along or under drainage channels. To further evaluate 
this potential risk, the City reviewed each of its main creeks, rivers, and drainage channels 
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and identified locations where sewer lines cross or run next to these conveyances. 
Assessments of these locations are provided below. Relatively few sewer crossings of 
earthen channels exist in National City, and none were identified as being at high risk of 
erosion due to larger future storm flows.  

Paleta Creek (7th Street Channel) 

Paleta Creek drains the northern part of National City. Much of the creek itself is in the 
City of San Diego, and the most downstream portion of the creek is on US Navy property. 
There are no open channel segments of Paleta Creek, also known as 7th Street Channel, in 
the City of National City. Based on existing City GIS data, all segments within the City are 
concrete pipes or culverts.  

Paradise Creek �² Eastern  

Paradise Creek has two main segments that are generally hydrologically separate. They 
only connect during very large (e.g., 100-year) storms. 

The eastern portion of the creek, begins in the Paradise Hills community of the City of San 
Diego and flows to the west to National City. It flows from east to west along Paradise 
Valley Road and then Plaza Boulevard to I-805. Just west of I-805, the creek is directed 
south into a large culvert. This culvert outlets to an earthen channel in National City golf 
course. That earthen channel flows south through the golf course and then to the 
Sweetwater River.  

Upstream of National City golf course, all locations where sewer pipes cross or are near 
the creek are in pipes or concrete-lined channel segments. These locations are not 
deemed to be at risk of erosion from future higher flow events.  

Within the golf course, sewer lines cross the earthen channel in two places. At each 
crossing there is around 2-3 feet of cover, and the sewer lines are encased in concrete to 
protect them from potential damage due to erosion . Based on City of National City and 
County of San Diego GIS data, these sewer line segments are owned and maintained by 
the County. Note that because there are several locations where City and County sewer 
lines connect into each other along the border betw een the City of National City and the 
County of San Diego, mainly around Lincoln Acres, the City and the County are currently 
working together to confirm and document ownership, maintenance responsibil ities, and 
interconnection agreements. If this process results in any change to the ownership or 
�P�D�L�Q�W�H�Q�D�Q�F�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���V�H�Z�H�U���O�L�Q�H�V���Z�L�W�K�L�Q���W�K�H���J�R�O�I���F�R�X�U�V�H�����1�D�W�L�R�Q�D�O���&�L�W�\�·�V���6�6�0�3���Z�L�O�O��
be updated accordingly. 

Paradise Creek �² Western 

The western portion of Paradise Creek begins with an open channel just west of Highland 
Avenue, close to Walmart. It flows west through Kimball Park, then to the southwest to 
Paradise Marsh, and from there to the Sweetwater River.  
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There is a sewer crossing in the channel segment by Walmart, between Highland Avenue 
and Kimball Way. This pipe has about 2 feet of cover but is encased in concrete. The City 
also recently completed a capital improvement project in this channel to improve 
resistance to erosion. 

There is another sewer crossing in Kimball Park, just upstream of the entrance to a long 
box culvert that conveys water to the west under National City Boulevard. There is 
approximately 4 feet of cover at this location. Velocity in this segment of the creek is 
controlled by the downstream box culvert, which is undersized relative to the upstream 
channel. This area also experiences tidal backwater, which further reduces velocity. The 
earthen channel was widened in a recent CIP and also has dense vegetative cover. Erosion 
risk at this location is considered low. City staff also frequently are in the park for 
maintenance and would be able to identify signs of increased erosion in this area if it 
began occurring. 

The last sewer crossing of the western portion of Paradise Creek is at approximately 22nd 
Street and Wilson Avenue. This area has about 10 feet of cover and is tidally influenced, 
so the risk of pipe exposure and damage due to erosion is low. 

Sweetwater River 

The Sweetwater River flows east to west in the southern portion of the City. Sewer lines 
that cross the river or flow next to the river are owned and maintained by the County of 
San Diego. The exception to this is the South Metro Interceptor, owned and maintained 
by the City of San Diego, that crosses the Sweetwater River east of the railroad bridge that 
is east of I-5. The City of National City does not own or maintain any sewer lines along 
the Sweetwater River. 

Other Drainage Channels 

A channel in eastern National City, roughly between Rachael Avenue and Harbison 
Avenue, begins around Cumberland Street in the north and then drains south to SR-54. 
Portions of this channel are in National City and portions are in the City of San Diego. The 
sewer line that roughly follows this channel is part of the Paradise Hills trunk sewer, which 
is owned and maintained by the City of San Diego. 

A sewer line crosses a minor tributary to the Sweetwater River in the area bounded by SR-
54, Sweetwater Road, Plaza Bonita Road, and the levee on the north bank of the 
Sweetwater River. This pipe has about 5-7 feet of cover. Velocity in this area is not 
expected to be particularly high for large storms because a small culvert through the levee 
controls the flow rate and causes significant backup upstream. Flow in this area also 
spreads out over a wide area (100-200 feet). 
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Higher process temperatures  
To the extent that climate change may increase overall environmental temperatures, and 
�W�K�D�W���P�D�\���L�Q���W�X�U�Q���L�Q�F�U�H�D�V�H���W�K�H���W�H�P�S�H�U�D�W�X�U�H���R�I���Z�D�V�W�H�Z�D�W�H�U���L�Q���W�K�H���&�L�W�\�·�V���F�R�O�O�H�F�W�L�R�Q���V�\�V�W�H�P����
projected temperature increases of several degrees Celsius or so are not expected to have 
�D�Q�� �D�G�Y�H�U�V�H�� �L�P�S�D�F�W�� �R�Q�� �W�K�H�� �&�L�W�\�·�V�� �F�R�O�O�H�F�W�L�R�Q�� �V�\�V�W�H�P�� �D�V�V�H�W�V���� �7�K�H�� �&�L�W�\�� �R�I�� �1�D�W�L�R�Q�D�O�� �&�L�W�\�� �L�V��
located close to the coast, and temperature increases of several degrees Celsius would 
still mean peak summer temperatures in the City of National City will generally be less 
than current peak summer temperatures in more inland San Diego County cities. Pipes 
and other materials used in wastewater collection systems throughout the County retain 
functionality at the peak summer temperatures that currently occur fa rther inland in San 
Diego County, so the City does not anticipate that the level of temperature increase that 
�P�D�\���E�H���R�E�V�H�U�Y�H�G���L�Q���1�D�W�L�R�Q�D�O���&�L�W�\���Z�L�O�O���K�D�Y�H���D�Q�\���Q�H�J�D�W�L�Y�H���L�P�S�D�F�W�V���R�Q���W�K�H���&�L�W�\�·�V���Z�D�V�W�H�Z�D�W�H�U��
collection system. 

The City of National City does not operate a wastewater treatment plant, so higher process 
temperatures that could in theory affect effectiveness of treatment processes will not 
�D�I�I�H�F�W���W�K�H���&�L�W�\�·�V���D�V�V�H�W�V�����$�V���Q�R�W�H�G���D�E�R�Y�H�����S�U�R�M�H�F�W�H�G���W�H�P�S�H�U�D�W�X�U�H���L�Q�F�U�H�D�V�H�V���Z�L�O�O still leave the 
temperature in National City lower than current peak summer temperatures in other cities 
�W�K�D�W���D�U�H���I�D�U�W�K�H�U���H�D�V�W���D�Q�G���D�O�V�R���G�U�D�L�Q���W�R���W�K�H���&�L�W�\���R�I���6�D�Q���'�L�H�J�R�·�V���W�U�H�D�W�P�H�Q�W���S�O�D�Q�W�����6�K�R�X�O�G���W�K�H��
City of San Diego identify process temperature concerns as part of its climate change 
assessment, the City of National City will work with the City of San Diego and the other 
Metro JPA members as needed to address those concerns at a regional level, as 
applicable. 
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Table 9.1 
SSMP Performance Assessment Metrics  

Performance Parameters  Annual Totals  Program Adjustments Made, If Applicable  

Total number of spills Dry Season         Wet Season   

                  

 

Number of public spills    

Number of private lateral spills   

Number of spills (public and 
private) that reached a drainage 
channel and/or creek, bay, or 
other water body  

  

Total volume of public spills   

Total volume estimated to reach 
surface waters from public spills 

  

Total volume recovered from 
public spills 

  

Percent of total spill volume 
recovered from public spills (spill 
recovered/total overflow x 100)  

  

Average response time from call 
to arrival to public spill sites 

  

Average response time from 
arrival to spill stoppage and 
cleanup 
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Table 9.1 
SSMP Performance Assessment Metrics  

Performance Parameters  Annual Totals  Program Adjustments Made, If Applicable  

Addresses of any locations 
where multiple spills occurred 
within the three years.  If any, 
also list actions taken to prevent 
future occurrences. 

  

Causes of public spills, including 
the number of spills linked to 
each cause (e.g., FOG buildup).  If 
one or more causes are 
especially common, describe 
what action was taken to address 
that cause type. 

  

Number of Food Service 
Establishments (FSE) on FOG 
inventory 

  

Number of FOG inspections 
conducted 

  

Percent of FOG inspections 
requiring follow -up or 
enforcement 

  

Most common deficiencies 
noted during FOG inspections 

  

Footage of main line cleaned 
and maintained 
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Table 9.1 
SSMP Performance Assessment Metrics  

Performance Parameters  Annual Totals  Program Adjustments Made, If Applicable  

�)�R�R�W�D�J�H�� �R�I�� �´�K�R�W�� �V�S�R�W�µ�� �)�2�*��
locations cleaned and 
maintained 

  

�)�R�R�W�D�J�H���R�I���P�D�L�Q���O�L�Q�H���&�&�7�9�·�G   

Brief description of adjustments 
to maintenance program based 
on spill occurrence or CCTV 
results 

  

Footage of main line that were 
upsized or replaced  

  

Number of sewer staff training 
sessions conducted 
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Table 9.2  
SSMP Elements and Performance Indicators  

SSMP Element Element Purpose  Performance Indicators for 
Tracking Effectiveness  

Goals  Establish priorities of City and 
provide focus for City staff  

Review goals at minimum every 
three years and update as needed 
considering performance 
assessment metrics 

Organization  Document organization of City 
staff and chain of 
command/communication for 
spill response  

Review Organizational Chart and 
contact information  at minimum 
every three years, making 
necessary changes  

Legal Authority  Ensure the City has sufficient 
legal authority to properly 
maintain and protect the 
integrity of the system  

Review of codes and/or ordinances 
at minimum every three years for 
revisions, including schedule for 
identified updates  

Operations and 
Maintenance Program  

Minimize blockages and spills 
by properly operating and 
maintaining the system  

�x Total number of spills 
�x Total number of public spills 
�x Total number of PLSDs 
�x Number of spills (public and 

private) that reached a drainage 
channel and/or creek, bay, or 
other water body  

�x Total volume of public spills 
�x Total volume estimated to reach 

surface waters from public spills 
�x Total volume recovered from 

public spills 
�x Percent of total overflow 

volume recovered from public 
spills 

�x Number of repeat spills (from 
same location within past 3 
years) 

�x Number of pipe failures (spill 
cause) 

�x Footage of main line cleaned 
and maintained 

�x �)�R�R�W�D�J�H���R�I���P�D�L�Q���O�L�Q�H���&�&�7�9�·�G 
�x Footage of main line that were 

upsized or replaced 
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SSMP Element Element Purpose  Performance Indicators for 
Tracking Effectiveness  

Design & Performance 
Provisions  

Ensure new facilities are 
properly designed and 
constructed  

Review of materials and potential 
new technologies for collection 
systems assets at minimum every 
three years.  

Spill Emergency 
Response Plan (SERP)  

Provide prompt detection and  
response to spills to reduce 
spill volumes and collect 
information for prevention of 
future spills 

�x Average response time from call 
to arrival for public spills 

�x  Average response time from 
arrival to spill stoppage and 
cleanup 

�x  Percent of total spill volume 
recovered from public spills 

Sewer Pipe Blockage 
Control Program  

Minimize blockages and spills 
due to fats, oils, grease, rags 
and debris  

�x Number of spills due to FOG 
�x Number of Food Service 

Establishments (FSE) on FOG 
inventory 

�x Number of FOG inspections 
conducted 

�x Percent of FOG inspections 
requiring follow -up or 
enforcement 

�x Most common deficiencies 
noted during FOG inspections 

System Evaluation, 
Capacity Assurance, and 
Capital Improvements 

Anticipate, identify, and 
address sewer system 
infrastructure needs to ensure 
continued operation and 
reduce spills due to capacity 
exceedance, structural failure, 
and other factors  

�x Annual review of CIP progress 
�x Annual review of spill data and 

prioritization of related CIP 
projects  

�x Number of spills related to 
capacity exceedance, structural 
failure, or other non-FOG or 
illegal dumping -related factors  

Monitoring, 
Measurement, & 
Program Modifications  

Evaluate effectiveness of SSMP, 
keep SSMP up-to-date, and 
identify necessary changes to 
SSMP Elements  

�x Annual preparation of 
performance metrics for 
Elements 4, 6, and 7 

�x Review at minimum every three 
years and update as needed 

�x Conduct annual review of 
CIWQS data 

Internal Audits  Formally identify SSMP 
effectiveness, limitations, and 
necessary changes at minimum 
every three years  

Date of completion of last internal 
audit  
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SSMP Element Element Purpose  Performance Indicators for 
Tracking Effectiveness  

Communication Plan  Communicate with the public 
regarding closures of public 
areas due to spills, and its 
SSMP plan.  Communicate with 
satellite agencies regarding 
operation, maintenance, and 
capital improvement -related 
activities.  

�x Post information regarding 
public area closures. 

�x Place SSMP on City webpage 
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