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Introduction  
This Sewer System Management Plan (SSMP) describes the City of Palo Alto’s (City’s) 
wastewater collection system management activities.  The purpose of these activities is 
to: 
 
1. Maintain and improve the condition of the collection system infrastructure, 
 
2. Control infiltration/inflow (I/I) and provide appropriate sewer capacity, and to 

 
3. Minimize the number and impact of sanitary sewer overflows (SSOs) that occur. 
 
The State Water Resources Control Board (SWB) has issued statewide waste 
discharge requirements for sanitary sewer systems which include requirements for 
development of an SSMP.  The State Water Board requirements are outlined in Order 
No. 2006-0003-DWQ, Statewide General Waste Discharge Requirements for Sanitary 
Sewer Systems, dated May 2, 2006 (SWB SSO WDR), and Order No. WQ-2008-0002-
EXEC, dated February 20, 2008. 
 
The SSMP is also required by the San Francisco Bay Regional Water Quality Control 
Board (RWQCB).  Requirements are outlined in the Sewer System Management Plan 
Development Guide dated July 2005, by the RWQCB in cooperation with the Bay Area 
Clean Water Agencies (BACWA).   
 
This SSMP includes the elements required by both the SWB and RWB, and is 
organized following the SWB outline.  Both SWB and RWB SSMP requirements are 
included and addressed in each element.  Requirements language is shown verbatim 
from the SWB SSO WDR and the RWB SSMP Development Guide.  The SWB SSO 
WDR uses the term “Enrollee” to mean each individual municipal wastewater agency 
that has completed and submitted the required application for coverage under the WDR 
(in this case, the Enrollee is the City of Palo Alto).



 

SEWER SYSTEM MANAGEMENT PLAN 

INTRODUCTION 
  

 

 2 

Regulatory Requirements and Compliance Dates 
The City of Palo Alto’s SSMP contains 11 elements and it is designed to meet both the 
RWQCB and the GWDR requirements.  Table 1 provides the list of the elements of 
each plan with respective compliance due dates: 
 

Table 1 – Compliance Dates for SSMP Applicable to Palo Alto  
(10,000< Population<100,000) 

SSMP Element Compliance Dates 

 RWQCB SWRCB 

 • Plan and Schedule NR 11/02/07 
Element 1 • Goals 08/31/06 11/02/07 

Element 2 • Organization 08/31/06 11/02/07 

Element 3 • Emergency Response Plan 08/31/06 05/02/09 

Element 4 • FOG Control Program 08/31/06 05/02/09 

Element 5 • Legal Authority 08/31/07 05/02/09 

Element 6 • Measures and Activities 
      (O&M Plan)* 08/31/07 05/02/09 

Element 7 
• Design & Construction Standards 

(Design and Performance Standard)* 
 

08/31/07 08/02/09 

Element 8 • Capacity Management 
 8/31/08 08/02/09 

Element 9 
• Monitoring, Measurement, and 

Program Modifications 
 

08/31/08 08/02/09 

Element 10 • Program Audits 
 08/31/08 08/02/09 

Element 11 • Communication Program NR 08/02/09 
 • Final SSMP Certification 

 NR 08/02/09 

o * variations between the two requirements 
o NR= not required 

 

Plan and Schedule 
In compliance with the GWDR, the Utilities Engineering and Operations staff developed 
a schedule with milestones for developing and certifying the SSMP.  On October 22, 
2007, the City Council passed a resolution approving the SSMP Development Plan and 
Schedule.
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1. Element 1 – Goals 
SWRCB Requirements: 
The goal of the Sewer System Management Plan (SSMP) is to provide a plan and schedule to 
properly manage, operate, and maintain all parts of the sanitary sewer system. This will help 
reduce and prevent SSOs, as well as mitigate any SSOs that do occur.  

RWQCB Requirements: 
Each wastewater collection system agency shall, at a minimum, develop goals for the Sewer 
System Management Plan as follows: 

• To properly manage, operate, and maintain all parts of the wastewater collection 
system 

• To provide adequate capacity to convey peak flows 
• To minimize the frequency of SSOs 
• To mitigate the impact of SSOs 

In August, 2006, the City of Palo Alto Developed the SSMP goals based on the 
RWQCB’s order dated July 7, 2005.  In May 2009, the City revised this section of the 
SSMP using the GWDR guidelines. The goal of the SSMP is to address both RWCQB 
and the GWDR requirements.  The goals of the City of Palo Alto SSMP are to:  

• Properly manage, operate and maintain the wastewater collection system in 
order to provide a reliable service now and into the future. 

• Develop and maintain design construction standards and specifications for the 
installation and repair of the collection system and its associated infrastructure. 

• Cost effectively minimize infiltration/inflow (I/I) and provide adequate system 
capacity to handle peak flows during a storm event. 

• Maintain a comprehensive and up-to-date map of wastewater collection system. 
• Coordinate with the City Public Works Operation to maintain Storm Water maps. 
• Respond to sanitary sewer overflows quickly and mitigate the impact of the 

overflow. 
• Implement a collection system maintenance program to minimize the frequency 

of sanitary sewer overflows. 
• Provide training on a regular basis for WGW staff in collection system 

maintenance and operations. 
• Encourage and support participation in the quarterly meetings with the 

neighboring collection system agencies and the partners to the City’s wastewater 
treatment plant. 

• Maintain a Fats, Oil, and Grease (FOG) program to limit fats, oils, grease, and 
other debris that may cause blockages in the sewage collection system. 

• Develop a closed-circuit televising (CCTV) program for the sewer collection 
system. 
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2. Element 2 – Organization 
SWRCB Requirements: 
The Sewer System Management Plan (SSMP) must identify:  

a. The name of the responsible or authorized representative as described in Section J of 
this Order.  

b. The names and telephone numbers for management, administrative, and maintenance 
positions responsible for implementing specific measures in the SSMP program.  The 
SSMP must identify lines of authority through an organization chart or similar document 
with a narrative explanation; and  

c. The chain of communication for reporting SSOs, from receipt of a complaint or other 
information, including the person responsible for reporting SSOs to the State and 
Regional Water Board and other agencies if applicable (such as County Health Officer, 
County Environmental Health Agency, Regional Water Board, and/or State Office of 
Emergency Services (OES)).  

 
RWQCB Requirements: 
Each wastewater collection system agency shall, at a minimum, provide information regarding 
organization: 

• Identify agency staff responsible for implementing, managing, and updating the SSMP 
• Identify chain of communication for responding to SSOs 
• Identify chain of communication for reporting SSOs 
 

 2.1. Organizational Structure 

An organization chart for the Water Gas and Wastewater operation is shown in 
Figure 2-1 on the following page.  This organization shows the lines of authority 
for administrative and field staff who respond to SSOs.  Following Figure 2-1, a 
brief description of the the City staff responsible for implementing various aspects 
of the SSMP is provided. 
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 2.2. Responsible and Authorized Representatives 
City staff responsible for implementing various aspects of the SSMP are as 
follows: 

City of Palo Alto Utilities Director 
Oversees the overall program, communicates with City Manager, provides 
reports to the City Council and designates Legally Responsible Official (LRO) to 
certify SSO reports. 

Assistant Director of Utilities Operations 
Oversees the program and communicates with the media. 
 
Water Gas Wastewater Operations Manager 
Manages the program and reviews reports and certifies SSO’s. 
 
Wastewater Collections Supervisor 
Manages field operations and maintenance activities, provides relevant 
information to agency management, prepares and implements contingency 
plans, leads emergency response, investigates and reports SSO’s, and trains 
field crews. 
 
Water Gas Wastewater Supervisor 
Responds to after hour sewer overflow incidents. Oversees field operation, 
compiles and submits the 2-hour report.   
 
Water Gas Wastewater Engineering Manager 
Establishes policy, plans strategy, reviews and certifies SSMP, leads engineering 
staff, allocates resources, delegates responsibility and authorizes outside 
contractors to perform services.  
 
Senior Wastewater Project Engineer 
Manages and administers the capital improvement program (CIP).   
 
Inspector 
Conducts inspections for CIP projects. Ensures that new and rehabilitated assets 
meet agency standards. 
 
Field Operation Crews 
Responds to SSOs.  Performs preventive maintenance activities and mobilizes 
and responds to notification of stoppages and SSO’s. 
 
Manager, Environmental Compliance Division (ECD) 
Manages the development, implementation and administration of various 
environmental compliance and water pollution prevention programs for the 
Regional Water Quality Control Plant. Maintains and updates the City’s Sewer 
Use Ordinance. 
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Manager, Environmental Control Program 
Administers the City’s FOG, Industrial Waste, and Storm Water programs. 
 
ECD Industrial Waste Investigator 
Conducts inspections of industrial, commercial, and food service facilities. 
 
ECD Industrial Waste Inspector, Storm Water 
Investigates the illegal discharge of wastewater to the storm drains. 
 
ECD Industrial Waste Inspector, Sampling 
Collects samples and inspects discharge locations including creeks and grease 
removal devices. 
 
ECD Engineering Tech III 
Inspects food service facilities. 
 
Manager, Communications (Utilities) 
Disseminates urgent and pertinent information to the public in a timely manner. 

 

 2.3. Chain-of-Communication for Reporting and 
Responding to SSOs 

In response to an SSO event, Water Gas Wastewater (WGW) immediately 
implements its Sanitary Sewer Overflow Response Plan (Response Plan), 
discussed in more detail in Element 6.  The Response Plan provides direction for 
the immediate verbal and written notification of City staff and agencies.  
Important phone numbers for City staff involved in SSO response are shown on 
Table 2-1. 
 
                    Table 2-1 – Phone Numbers for SSO Responders 

Responsible Party Name Phone Number 

Field Service 
Representative 
(FSR) 

Refer to daily schedule (650) 496-6780 

WGW Crew Refer to daily schedule (650) 496-6780 

Wastewater 
Supervisor 

Frank Alvarado (650) 496-6917 

Legally Responsible 
Official (LRO) 

Javad Ghaffari (650) 496-6932 

Utilities Director Valerie Fong (650) 329-2277 
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A list of radio call signs for WGW Operations personnel is included in the 
Element 2 Appendix.  This list also includes several additional phone numbers.    

List of Documents in the Element 2 Appendix (see separate tab): 

1. WGW Radio Call Signs  
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3. Element 3 – Legal Authority 
SWRCB Requirements: 
Each Enrollee must demonstrate, through sanitary sewer system use ordinances, service 
agreements, or other legally binding procedures, that it possesses the necessary legal 
authority to:  

a. Prevent illicit discharges into its sanitary sewer system (examples may include I/I, 
stormwater, chemical dumping, unauthorized debris and cut roots, etc.);  

b. Require that sewers and connections be properly designed and constructed;  
c. Ensure access for maintenance, inspection, or repairs for portions of the lateral owned 

or maintained by the Public Agency;  
d. Limit the discharge of fats, oils, and grease and other debris that may cause blockages, 

and  
e. Enforce any violation of its sewer ordinances.  

 
RWQCB Requirements: 
Each wastewater collection system agency shall, at a minimum, describe its legal authority, 
through sewer use ordinances, services agreements, or other legally binding procedures to: 

• Control infiltration/inflow (I/I) from satellite wastewater collection systems and laterals 
• Require proper design and construction of new and rehabilitated sewers and 

connections 
• Require proper installation, testing, and inspection of new and rehabilitated sewers 

  

3.1. Legal Authority 
The City of Palo Alto Council has the power to enact ordinances and other legally 
binding instruments to regulate usage and prevent discharges to protect and 
foster human health and the environment.  The City has approved and adopted 
the Sewer Use Ordinance (Palo Alto Municipal Code, PAMC, Title 16, Chapter 
16.09), the Utilities Rules and Regulations, and the Utility Standards to govern 
the collection, maintenance, and construction of the wastewater facilities within 
the City. 

The specific purpose of the City’s Sewer Use Ordinance is to prevent the 
discharge of any pollutant into the sewer system, the storm drain system, or 
surface waters, which would 1) obstruct or damage the collection system; 2) 
interfere with, inhibit or disrupt the Palo Alto Regional Water Quality Control Plant 
or it’s treatment processes; 3) pass through the treatment system and contribute 
to violations of the regulatory requirements placed upon the plant; or 4) result in 
or threaten harm to or deterioration of human health or the environment. 
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The Utilities Rules and Regulations, approved and adopted by resolution of the 
City of Palo Alto City Council, govern the business operation of the City’s utilities.  
The Utilities Rules and Regulations can be found online at: 
http://www.cityofpaloalto.org/depts/utl/forms_and_downloads.asp 

The Utility Standards are the City’s standard specifications for installation, 
rehabilitation and repair of facilities, and govern the requirements for proper 
design, construction, and maintenance of water, gas, and wastewater utility 
facilities and connections within the City of Palo Alto.  The Utility Standards are 
also available online at: 
http://www.cityofpaloalto.org/news/displaynews.asp?NewsID=998&TargetID=243 

Enforcement is found in the Palo Alto Municipal Code (PAMC).  Violations of the 
PAMC can be addressed through criminal, judicial, administrative, and/or 
injunctive action.  For other lesser violations, the City may assess monetary fines 
as well. 

Specific references to the GWDR legal authority requirements are shown in 
Table 3-1. 

Table 3-1 – Summary of Legal Authorities 

GWDR Requirement Reference 

Prevent illicit discharge into the 
sanitary sewer system 

PAMC 16.09.075;  
PAMC 16.09.100 – 102;  
PAMC 16.09.105; 
PAMC 16.09.110;  
PAMC 16.09.117 

Require that sewers and 
connections be properly designed 
and constructed 

Utility Standards, Water, Gas and 
Wastewater, 2005 

Ensure access for maintenance, 
inspection, or repairs for portions of 
lateral owned or maintained by the 
City 

Utilities Rules and Regulations 8, 
Access to Premises, 7/1/98 

Limit the discharge of fats, oils, and 
grease and other debris that may 
cause blockages 

PAMC 16.09.102 – 103;      
PAMC 16.09.110                           

Enforce any violation of the sewer 
ordinances 

PAMC 16.09.130; 
PAMC 16.09.140 – 145 
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3.2. Sewer Use Ordinance (Relevant to SSMP) 
Reference: 
http://www.amlegal.com/nxt/gateway.dll/California/paloalto_ca/title16buildingregu
lations*/chapter1609seweruseordinance*?f=templates$fn=altmain-
nf.htm$q=%5Band%3Asewer%20use%20ordinance%5D%20$x=server$3.0#LP
Hit1 

 

3.2.1. 16.09.005 Purpose 

The overall goal of this chapter and the city’s water quality control program is 
to prevent and control pollution and protect and foster human health and the 
environment. The specific purpose of this chapter is to prevent the discharge 
of any pollutant into the sewer system, the storm drain system, or surface 
waters, which would: 1) obstruct or damage the collection system; 2) interfere 
with, inhibit or disrupt the Palo Alto Regional Water Quality Control Plant (the 
“plant”), or its treatment processes, or operations, or its sludge processes, 
use or disposal; 3) pass through the treatment system and contribute to 
violations of the regulatory requirements placed upon the plant; or 4) result in 
or threaten harm to or deterioration of human health or the environment. It is 
the intent of the City to update and modify this chapter as needed to continue 
to provide a program for pretreatment of industrial wastes which is approved 
by federal and state regulatory agencies. Therefore this chapter is designed 
to be no less stringent than the U.S. Environmental Protection Agency 
“General Pretreatment Regulations for Existing and New Sources of Pollution” 
published at Title 40 of the Code of Federal Regulations, Part 403, as 
applicable, and as such regulations may be amended from time to time 
(hereinafter the “Pretreatment Regulations”). (Ord. 4252  § 1, 1994: Ord. 3889  
§ 1 (part), 1989) 

3.2.2. 16.09.075 Limitations on Point of Discharge.  

No person shall discharge any substances directly into a manhole or other 
opening in a city sewer, other than through an approved building sewer or 
other location approved by the superintendent. (Ord. 3889  § 1 (part), 1989)  

3.2.3. 16.09.100 Prohibitions.  
Wastes discharged into the sewer system shall not have characteristics which 
by themselves or by interaction with other wastes may:  

(a) Endanger the health and safety of the public or city personnel 
(b) Cause damage to the sewer system 
(c) Create nuisance such as odors or coloration 
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(d) Result in extra cost of collection, treatment, or disposal 
(e) Interfere with, inhibit or disrupt any wastewater treatment process of 

the plant, its treatment processes, sludge processes, or operations in 
such manner to cause violations of the plant’s NPDES permit, or any 
regulatory requirement, or result in the use of sludge in noncompliance 
with any applicable requirements. This shall include instances due to 
flow rate and/or pollutant concentration and applies to increases in 
magnitude or duration of violation by the plant 

(f) Exit the plant into waters of the United States in quantities or 
concentrations which contribute to a violation of any regulatory 
requirement applicable to the plant. This shall include increases in 
magnitude or duration of any violation or period of noncompliance  

(g) Cause the temperature of the influent flow to the plant to exceed 40ºC 
(104ºF) 

(h) Prevent, hinder, delay, or impede compliance with effluent quality 
requirements established by regulatory agencies, or exceed the same 

(i) Cause wastewater quality to fall outside reclamation feasibility limits. 
(Ord. 3889  § 1 (part), 1989)  

3.2.4. 16.09.101 Root Control Chemicals.  
No person shall discharge, dispose of or add to the sanitary sewer system 
any substance containing greater than five percent copper by weight, to 
control roots or for any other purpose. No person shall discharge, dispose or 
add to the storm drain system any substance to control roots (Ord. 4760  § 
10, 2002: Ord. 4252  § 6, 1994: Ord. 4070  § 4, 1992). 

3.2.5. 16.09.102 Grease Disposal Prohibited.  
No person shall dispose of any grease, or cause any grease to be disposed, 
by discharge into any drainage piping, by discharge into any public or private 
sanitary sewer, by discharge into any storm drainage system, or by discharge 
to any land, street, public way, river, stream or other waterway (Ord. 4070  § 
5, 1992). 

3.2.6. 16.09.103 Grease Removal Device Required – 
Garbage Disposers Prohibited.  

(a) The owner of every newly constructed, remodeled, or converted 
commercial or industrial facility with one or more grease generating 
activities, including food service facilities with new or replacement 
kitchens, for which a building permit is issued on or after January 1, 1992, 
shall install or cause to be installed a grease interceptor for each grease 
generating activity, of a size equal to or greater than the minimum size 
meeting the definition of “grease interceptor,” as set forth in Section 209 of 
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the 1997 Uniform Plumbing Code or the equivalent section of a 
subsequently adopted edition of the California Plumbing Code.  

(b) The owner of every commercial or industrial generator of grease, including 
food service facilities, serviced by a sewer collection line found to have a 
grease blockage, a history of grease blockage, or accelerated line 
maintenance resulting from grease disposal shall install or cause to be 
installed, upon notification by the superintendent, a grease removal 
device.  

(c) The owner of every commercial or industrial generator of grease, including 
food service facilities, for which installation of grease removal devices is 
not required pursuant to subsection (a) or (b) of this section, shall install or 
cause to be installed a grease removal device for each grease generating 
activity, on or before January 1, 1997.  

(d) All grease removal device(s) shall be installed on the premises where 
grease is used or generated and shall be sized in conformance with 
Chapter 10 of the 1997 Uniform Plumbing Code or the equivalent section 
of a subsequently adopted edition of the California Plumbing Code. The 
contents of all grease removal devices shall be removed periodically as 
necessary to prevent violations of this chapter. At a minimum, the contents 
shall be removed every six months. All grease removal devices shall be 
kept in good repair and shall be maintained in continuous operation. A log 
of all grease removal activities shall be maintained at the facility showing 
the date of removal, the amount removed, and the disposition of the 
removed contents. The log shall be retained for a period of three years 
and shall be available for inspection by city inspectors upon request.  

(e) Effective January 1, 2003, the installation of any food waste disposer 
(grinder) at any food service facility with one or more grease generating 
activities is prohibited.  

(f) Effective January 1, 2007, no food service facility with one or more grease 
generating activities shall utilize a food waste disposer (grinder) for the 
purpose of food waste disposal to the sanitary sewer (Ord. 4760  § 11, 
2002: Ord. 4070  § 6, 1992). 

3.2.7. 16.09.105 Unpolluted Water.  
(a) Unpolluted water shall not be discharged through direct or indirect 

connection to the sanitary sewer system unless a permit is issued by the 
City. As used in this section, unpolluted water shall include stormwater 
from roofs, yards, foundation, or underdrainage, which meets all state and 
federal requirements for discharge to surface waters of the United States. 
The City may approve the discharge of such water to the sewer system 
only when no reasonable alternative method of disposal is available. If a 
permit is granted for the discharge of such water into the sewer system, 
the user shall pay the applicable charges and fees and shall meet such 
other conditions as required by the superintendent.  
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(b) After January 1, 2003, non-emergency discharges greater than 200 
gallons per day from once-through cooling systems using potable water as 
a coolant shall not be discharged to the sanitary system; provided, that the 
superintendent may approve an exception in the following instances: (1) 
for once-through cooling water used for benchtop reflux or distillation or 
other similarly sized activity or (2) for short term use only, upon the 
determination that the use is for a research activity for which another 
source of cooling is not easily available.  

(c) After January 1, 2006, non-emergency discharges of any amount from 
once-through cooling systems using potable water as a coolant shall not 
be discharged to the sanitary system; provided, that the superintendent 
may approve an exception in the following instances: (1) for once-through 
cooling water used for benchtop reflux or distillation or other similarly sized 
activity or (2) for short term use only, upon the determination that the use 
is for a research activity for which another source of cooling is not easily 
available (Ord. 4760  § 13, 2002: Ord. 4252  § 7, 1994: Ord. 3889  § 1 
(part), 1989). 

3.2.8. 16.09.106 Storm Drains – Prohibited Discharges.  
(a) It shall be unlawful to discharge any domestic waste or industrial waste 

into storm drains, gutters, creeks, or the San Francisco Bay. Unlawful 
discharges to storm drains shall include, but not be limited to, discharges 
from toilets, sinks, industrial processes, cooling systems, boilers, fabric 
cleaning, equipment cleaning, vehicle cleaning, construction activities, 
including, but not limited to, painting, paving, concrete placement, 
sawcutting and grading, swimming pools, spas, and fountains, or 
substances added to the storm drain to control root growth, unless 
specifically permitted by a discharge permit or unless exempted pursuant 
to guidelines published by the superintendent.  

(b) It shall be unlawful to cause hazardous materials, domestic waste or 
industrial waste to be deposited in such a manner or location as to 
constitute a threatened discharge into storm drains, gutters, creeks or the 
San Francisco Bay. A “threatened discharge” is a condition creating a 
substantial probability of harm, when the probability and potential extent of 
harm make it reasonably necessary to take immediate action to prevent, 
reduce or mitigate damages to persons, property or natural resources. 
Domestic or industrial wastes that are no longer contained in a pipe, tank 
or other container are considered to be threatened discharges unless they 
are actively being cleaned up.  

(c) Interior floor drains shall not be connected to storm drains.  
(d) Exterior drains located in the following areas shall not be connected to 

storm drains:  
a. Equipment or vehicle washing areas 
b. Areas where equipment fluids are routinely changed 
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c. Areas where hazardous materials, chemicals or other uncontained 
materials that are easily transported by wind or water are stored and 
are not secondarily contained 

d. Loading dock areas, except that loading dock drains to the storm 
drain system may be allowed if a valve or equivalent device is 
provided, which remains closed except when it is raining. Secondary 
containment shall be provided for any rooftop equipment, tanks or 
pipes containing other than potable water, cooling water, heating 
system hot water, steam, water condensate or equivalent 
substances, which the superintendent determines will otherwise 
cause a probable discharge to the storm drain system.  

(e) After January 1, 2003, new buildings, except for single-family and duplex 
residences, shall provide a covered area for a dumpster. The area shall be 
designed to prevent water run-on to the area and run-off from the area.  

(f) After January 1, 2003, new multi-family residential development projects 
with 25 or more units shall provide a covered area for occupants to wash 
their vehicles. A drain shall be installed to capture all vehicle washwaters 
and shall be connected to an oil/water separator prior to discharge to the 
sanitary sewer system. The oil/water separator shall be cleaned at a 
frequency of at least once every six months or more frequently if 
recommended by the manufacturer or the superintendent. Oil/water 
separators shall have a minimum capacity of 100 gallons.  

(g) Storm drain inlets shall be clearly marked with the words “No dumping – 
Flows to Bay,” or equivalent (Ord. 4760  §  Revised 4/2004 16 14, 2002: 
Ord. 4252  § 8, 1994: Ord. 3988  § 2, 1990).  

3.2.9. 16.09.110 Standards.  
The following standards shall apply to all discharges to the sewer at a 
designated sampling location determined by the superintendent to be 
consistent with the dilution prohibition contained in Section 16.09.121:  
(a) The categorical standards set forth in 40 CFR Chapter I, Subchapter N, 

Parts 405-471 shall apply to all applicable sources. The definitions and 
procedures for establishing individual effluent limitations shall be as 
specified therein. Nothing in this chapter shall be construed as allowing 
less stringent limitations.  

(b) Local limitations, in addition to those specified in this section, shall be 
developed by the superintendent based upon the prohibitions contained in 
Section 16.09.100 . These limitations will be imposed on appropriate 
dischargers via industrial waste discharge permits or modifications to 
existing permits.  

(c) In addition to the requirements of (a) and (b) above, the following 
requirements shall apply where they are more stringent:  
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Parameter Average 
Concentration 

Instantaneous 

Oil & grease* (mg/l) -- 20 -- 

Oil & grease (total) (mg/l) -- 200 -- 

Suspended solids (mg/l) 3000 6000 -- 

Total dissolved solids (mg/l) 5000 10000 -- 

Temperature, (Degrees F)  
   <30 gpm & ,30 minutes 
   All other times 

 
150 F 
120 F 

  

Fluoride (mg/l) 65 65  

pH**  11.0 5.0 

*Gravity separation at a temperature of 20oC and a pH of 4.5. 
** Where the pH is monitored continuously, no individual deviation from 
the above range shall exceed twenty minutes in length for discharges less 
than ten thousand gallons per day nor ten minutes in length for 
dischargers greater than ten thousand gallons per day. The total time of 
deviations during any seven calendar day period shall not exceed a total 
of sixty minutes. Any pH reading less than or equal to 2.0 or greater than 
or equal to 12.5 is prohibited.  

(d) Dyes. Wastes showing excessive coloration shall not be discharged into 
the sewer system. Excessive coloration shall be defined as any coloration 
in a waste which, for any wave length, displays less than sixty percent of 
the light transmissibility of distilled water under the following conditions:  

a. After filtration through a 0.45 micron membrane filter. 
b. In the pH range of 5.5 to 11.0. 
c. Through a one centimeter light path. 
d. A maximum spectrum band width of 10 nanometers. 
e. Through the wave length range from four hundred to eight hundred 

nanometers.  
(e) Explosives. No solids, liquids, or gases which by themselves or by 

interaction with other substances may create fire or explosion hazards, 
including wastestreams with a closed cup flashpoint of less than 140° F. 
(60° C.) shall be discharged. Flammable substances including, but not 
limited to, acetone, alcohols, benzene, gasoline, xylene, hexane and 
naphtha shall not be discharged into the sewer system except where 
present in contaminated groundwater discharges being discharged under 
an exceptional waste permit issued by the city. Where groundwater 
discharges contain such contaminants, the discharger shall monitor the 
sewer atmosphere for explosivity and flammability using a properly 
calibrated meter designed for the purpose. The frequency of such 
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monitoring shall be defined in the permit. Whenever ten percent of the 
lower explosive level is exceeded, the discharger shall immediately notify 
the superintendent of the potential hazard in the sewer within fifteen 
minutes of making the determination of threatened explosivity. The 
discharger shall follow verbal notification with a written explanation of the 
cause of the explosive hazard within five working days, with corrective 
actions taken to alleviate the situation and measures taken to prevent a 
reoccurrence. The discharger shall not recommence without prior written 
approval of the superintendent or his/her designated representative. 
Where flammable substances are used in processes, separate collection 
and disposal outside the sewer system shall be provided.  

(f) Oil and Grease. Oil and/or grease shall not be discharged into the sewer 
system if the average concentration of floatable oil and/or grease (defined 
as that which is subject to gravity separation at a temperature of 20° C. 
and at a pH of 4.5) exceeds twenty mg/liter; nor shall the total oil and/or 
grease concentration exceed two hundred mg/liter. In addition, the 
discharge of petroleum oil, nonbiodegradable cutting oil, or products of 
mineral origin in amounts that cause interference or pass through, as 
defined by EPA regulations, shall be prohibited.  

(g) Hazardous, Noxious or Malodorous Substances. No industrial waste shall 
be discharged which alone or in combination with other wastes may create 
a public nuisance or hazard, make human entry into the sewers unsafe, or 
which constitutes a discharge of hazardous waste.  
 
Permitted dischargers shall be required to certify at least every six months 
in their Periodic Report of Continued Compliance (PRCC) that their waste 
does not constitute a hazardous waste, and that during the previous six 
months no discharge of hazardous waste has occurred. Dischargers shall 
be required (as a condition to permission to discharge) to file with the Palo 
Alto fire department a current Hazardous Materials Management Plan 
(HMMP) pursuant to Title 17 of this code and to have on site copies of 
material safety data sheets for all hazardous materials stored, generated, 
or used at the discharger’s site. Should any discharge of a hazardous 
waste occur, the discharger shall verbally notify the EPA, the Regional 
Water Quality Control Board and the superintendent as soon as possible, 
but in no event later than twenty-four hours after such discharge.  
 
Appropriate records of hazardous waste disposal manifests, inventories of 
stored virgin and used hazardous materials, and other documentation 
required by the HMMP shall be kept and made available for inspection 
and/or copying at the city’s request.  
 
Mercaptans and dissolved sulfides shall not be discharged in 
concentrations exceeding 0.1 mg/liter.  
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(h) Organic Solvents. Except as permitted by other sections of this chapter, 
the sewer shall not be used as a means of disposal for organic solvents. 
Wastewater discharged to the sewer shall not contain a sum total greater 
than one thousand milligrams per liter of acetone, ethanol, methanol, or 
isopropyl alcohol in any combination. Dischargers having organic solvents 
on site or using same shall provide and use a separate collection and 
disposal system outside the sewer system and shall provide safeguards 
against their accidental discharge to the sewer. An approved solvent 
management plan to prevent entry to the sanitary sewer and accidental 
spill prevention plans shall be filed by the discharger as a condition of 
permission to discharge to the sanitary sewer. Records of appropriate 
disposal and handling shall be maintained by the discharger and shall be 
available for inspection and copying by city personnel.  
 
Organic solvents shall include, but shall not be limited to, those used in 
dry cleaning establishments, and shall also include separator water 
generated by dry cleaning equipment. Neither the organic solvent nor the 
separator water may lawfully be discharged to the sewer or storm drain 
system.  

(i) Total Toxic Organics. The prohibition against disposal of organic solvents 
contained in 16.09.110(h) may be replaced by a specific limitation on total 
toxic organics (TTO). Any such limitation must be contained in an 
industrial waste permit and either based on the appropriate categorical 
standard of the pretreatment regulations or the following:  
 
Total toxic organics (TTO) is the sum of all quantifiable values greater 
than 0.01 mg/l from the list of toxic organic pollutants contained in 40 CFR 
Part 433.11(e). The sum of the TTO shall be less than 1.0 mg/l as an 
instantaneous maximum. No individual toxic organic compound (except for 
phenol) shall exceed 0.75 mg/l as an instantaneous maximum. These 
limitations are subject to change in the future as the requirements placed 
on the plant become more stringent and as the process for establishing 
the industrial waste limitations is refined.  

(j) Radioactivity. The discharge of radioactive wastes into the sewer system 
shall conform to the requirements of California Radiation Control 
Regulations, Title 17, California Code of Regulations, Chapter 5, 
Subchapter 4, and as subsequently amended.  

(k) Solids. No material shall be discharged to the sanitary sewer that will 
obstruct or damage the collection system, treatment system, or 
appurtenances. Specific prohibitions are as follows:  

a. Inert Solids. The discharge of inert solids including, but not limited 
to sand, glass, metal chips, bone, plastics, etc. into the sewer is 
prohibited. Settling chambers or treatment works shall be installed 
where necessary to prevent the entry of inert solids into the sewer 
system.  
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b. Solid Particles. Industrial wastes shall not contain particulate matter 
that will not pass through a one half-inch screen; this subsection 
shall not apply to domestic sewage from industrial establishments.  

(l) Stored Liquid Wastes. Liquid aqueous-based wastes that have been 
collected and held in tanks or containers shall not be discharged into the 
sewer system except at locations authorized by the superintendent to 
collect such wastes. Wastes of this category include but are not limited to:  

a. Chemical toilet wastes 
b. Industrial wastes collected in containers or tanks 
c. Pleasure boat wastes 
d. Septic tank pumping 
e. Trailer, camper, housecar, or other recreational vehicle wastes. 

3.2.10. 16.09.117 Requirements for Construction Operations.  
(a) A spill response plan for hazardous waste, hazardous materials and 

uncontained construction materials shall be prepared and available at the 
construction sites for all projects where the proposed construction site is 
equal to or greater than one acre of disturbed soil and for any other 
projects for which the city engineer determines that a plan is necessary to 
protect surface waters. Preparation of the plan shall be in accordance with 
guidelines published by the city engineer.  

(b) A storm water pollution prevention plan shall be prepared and available at 
the construction sites for all projects equal to or greater than one acre of 
disturbed soil and for any other projects for which the city engineer 
determines that a storm water management plan is necessary to protect 
surface waters. Preparation of the plan shall be in accordance with 
Chapter 16.28  of this code and with guidelines published by the city 
engineer.  

(c) Prior approval shall be obtained from the city engineer or designee to 
discharge water pumped from construction sites to the storm drain. The 
city engineer or designee may require gravity settling and filtration upon a 
determination that either or both would improve the water quality of the 
discharge. Contaminated ground water or water that exceeds state or 
federal requirements for discharge to navigable waters may not be 
discharged to the storm drain. Such water may be discharged to the 
sewer, provided that the requirements of Section 16.09.110  are met and 
the approval of the superintendent is obtained prior to discharge. The City 
shall be compensated for any costs it incurs in authorizing such discharge, 
at the rate set forth in the Municipal Fee Schedule.  

(d) No cleanup of construction debris from the streets shall result in the 
discharge of water to the storm drain system, nor shall any construction 
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debris be deposited or allowed to be deposited in the storm drain system. 
(Ord. 4760  § 19, 2002: Ord. 4252  § 14, 1994)  

3.2.11. 16.09.130 Damage to Facilities.  
When a discharge causes an obstruction, damage, or any other impairment to 
city facilities, the City may assess a charge against the discharger to 
reimburse the city for costs incurred to clean or repair said facility (Ord. 3889  
§ 1 (part), 1989).   

3.2.12. 16.09.140 Enforcement – Criminal Penalties.  
As provided in 1.08  of Title 1 of this code, violations of the provisions of this 
title shall be subject to criminal penalties. The following designated employee 
positions may enforce the provisions of this chapter by the issuance of 
citations. Persons employed in such positions are authorized to exercise the 
authority provided in Penal Code Section 836.5 and are authorized to issue 
citations for violations of this chapter. The designated employee positions are: 
industrial waste inspector industrial waste investigator, associate engineer; 
manager, environmental control programs, supervisor, industrial waste, and 
manager, environmental compliance division. (Ord. 4252  § 16, 1994: Ord. 
4070  § 9, 1992: Ord. 3889  § 1 (part), 1989)  

3.2.13. 16.09.141 Enforcement – Judicial Civil Penalties.*  
Any person who intentionally or negligently violates any provision of this 
chapter or any provision of any permit issued pursuant to this chapter shall be 
civilly liable to the City in a sum of not to exceed twenty-five thousand dollars 
per day for each day in which such violation occurs. The city may petition the 
Superior Court pursuant to Government Code Section 54740 to impose, 
assess, and recover such sums. The remedy provided in this section is 
cumulative and not exclusive, and shall be in addition to the penalty 
provisions of Chapter 1.08 of this code and all other remedies available to the 
city under state and federal law (Ord. 4252  § 18, 1994).  
*Editor’s Note: Former Section 16.09.141, Public Notification of Violations, 
previously codified herein and containing portions of Ordinance No.3889 was 
repealed in its entirety by Ordinance No. 4252. See Section 16.09.144 for 
public notification of violations.  

3.2.14. 16.09.142 Enforcement – Administrative Civil 
Penalties.  

(a) Complaint. The superintendent may serve an administrative complaint on 
any person who has violated any provision of this chapter. The complaint 
shall state:  

a. The act or failure that constitutes the violation 
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b. The provisions of law authorizing the civil liability to be imposed 
c. The proposed civil penalty 

 
The complaint shall be served by personal delivery or certified mail 
on the person subject to requirements that the superintendent 
alleges were violated, and shall inform the person served that a 
hearing on the complaint shall be conducted within sixty days after 
service, unless the person charged with the violation waives his or 
her right to a hearing.  

(b) Hearing. Unless the person charged with the violation(s) waives his or her 
right to a hearing, the city manager or designee of the city manager shall 
conduct a hearing within sixty days. If the hearing officer finds that the 
person has caused a violation, he or she may assess administrative 
penalties against the person. In determining the amount of the civil 
penalty, the hearing officer may take into consideration all relevant 
circumstances, including, but not limited to, the extent of harm caused by 
the violation, the economic benefit derived through any noncompliance, 
the nature and persistence of the violation, the length of time over which 
the violation occurs, and corrective action, if any, attempted or taken by 
the discharger. Civil penalties that may be imposed are as follows:  

a. An amount not to exceed two thousand dollars per day for failing or 
refusing to furnish technical or monitoring reports 

b. An amount not to exceed three thousand dollars per day for failing 
or refusing to comply in a timely fashion with any compliance 
schedule established by the city 

c. An amount not to exceed five thousand dollars per day of violation 
for discharges in violation of any waste discharge limitation, permit 
condition or requirement issued by the city 

d. An amount not to exceed ten dollars per gallon for discharges in 
violation of any suspension, cease and desist order or other orders, 
or prohibition issued, reissued or adopted by the city 

(c) Appeal. Any person against whom penalties are assessed by the hearing 
officer may appeal the decision of the hearing officer within thirty days of 
notice of the decision. The city council may hear the appeal or deny 
review of the case. If the city council decides to hear the appeal, it shall 
conduct the appeal in accordance with procedures established by the 
council. The decision of the city council shall be in writing and shall be 
final. All civil penalties imposed in accordance with this section shall be 
payable within thirty days of the decision of the hearing officer; provided, 
that if the decision is appealed, all penalties shall be payable within thirty 
days after the city council decision on the appeal.  

(d) Lien. The amount of any civil penalties imposed under this section which 
have remained delinquent for a period of sixty days shall constitute a lien 
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against the real property of the discharger from which the violation 
occurred resulting in imposition of the penalty. The superintendent shall 
cause the amount of uncollected penalty to be recorded with the county 
recorder, in accordance with Section 54740.5 of the California 
Government Code, as the same from time to time may be amended (Ord. 
4252  § 19, 1994). 

3.2.15. 16.09.143 Enforcement – Administrative Citation.  
Any person who violates any provision of this chapter or any provision of any 
permit issued pursuant to this chapter shall be subject to the administrative 
citation provisions contained in Chapter 1.12  of this code (Ord. 4760  § 20, 
2002: Ord. 4287  § 2, 1995: Ord. 4252  § 20, 1994). 

3.2.16. 16.09.144 Enforcement – Administrative Compliance 
Order.  

Any person who violates any provision of this chapter or any provision of any 
permit issued pursuant to this chapter shall be subject to the administrative 
compliance order provisions contained in Chapter 1.16  of this code (Ord. 
4760  § 21, 2002: Ord. 4252  § 21, 1994). 

3.2.17. 16.09.145 Enforcement – Notice of Non-Compliance.  
(a) Unless the superintendent finds that the severity of the violation warrants 

immediate action under Sections 16.09.140 , 16.09.141  or 16.09.142  or 
permit revocation or suspension, he or she shall issue a notice of 
noncompliance which:  

a. Enumerates the violations found 
b. Orders compliance by a certain date 

 
If the violations are not abated in the time period identified further 
action may be taken by the superintendent, including, but not 
limited to, suspension, revocation or modification of the 
discharger’s permit pursuant to Section 16.09.040 .  

(b) Subject to the following limitations, and in addition to the provisions of 
subsection (a), the superintendent may require a discharger that has 
violated any discharge limits contained in this chapter to install a 
temporary system for the capture, testing and release of wastewater:  

a. The requirement will apply to facilities that have produced multiple 
violations for the same parameter at the same sampling point, 
when the superintendent determines that appropriate corrective 
measures have proved difficult to identify or implement.  

b. The requirement will apply only to those specific areas of a facility 
from which the superintendent determines that the discharge may 
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be originating, rather than to the entire flow from the facility, unless 
there is no reasonable way to determine where the discharge may 
be originating.  

c. The requirement will not be applied in the case of very infrequent 
violations or when the superintendent determines that a capture 
system is impractical. If the superintendent determines that a 
capture system is impractical, the superintendent may require an 
alternative compliance measure of equivalent effectiveness.  

d. The requirement will be terminated following a demonstration of 
compliance. Twenty-one consecutive, violation-free calendar days 
of sampling by the discharger followed by four days of violation-free 
sampling by the superintendent shall constitute a demonstration of 
compliance (Ord. 4760  § 22, 2002). 
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4. Element 4 – Operation and Maintenance Program 
SWRCB Requirements: 
The Sewer System Management Plan (SSMP) must include those elements listed below that are 
appropriate and applicable to the Enrollee’s system:  
a. Maintain an up-to-date map of the sanitary sewer system, showing all gravity line segments and 

manholes, pumping facilities, pressure pipes and valves, and applicable stormwater conveyance 
facilities;  

b. Describe routine preventive operation and maintenance activities by staff and contractors, 
including a system for scheduling regular maintenance and cleaning of the sanitary sewer 
system with more frequent cleaning and maintenance targeted at known problem areas. The 
Preventative Maintenance (PM) program should have a system to document scheduled and 
conducted activities, such as work orders;  

c. Develop a rehabilitation and replacement plan to identify and prioritize system deficiencies and 
implement short-term and long-term rehabilitation actions to address each deficiency. The 
program should include regular visual and TV inspections of manholes and sewer pipes, and a 
system for ranking the condition of sewer pipes and scheduling rehabilitation. Rehabilitation and 
replacement should focus on sewer pipes that are at risk of collapse or prone to more frequent 
blockages due to pipe defects. Finally, the rehabilitation and replacement plan should include a 
capital improvement plan that addresses proper management and protection of the infrastructure 
assets. The plan shall include a time schedule for implementing the short- and long-term plans 
plus a schedule for developing the funds needed for the capital improvement plan;  

d. Provide training on a regular basis for staff in sanitary sewer system operations and 
maintenance, and require contractors to be appropriately trained; and  

e. Provide equipment and replacement part inventories, including identification of critical 
replacement parts.  

RWQCB Requirements: 

Collection System Map: Each wastewater collection system agency shall maintain up-to-date maps 
of its wastewater collection system facilities. 
Resources and Budget: Each wastewater collection system agency shall allocate adequate 
resources for the operation, maintenance, and repair of its collection system. 
Prioritized Preventive Maintenance: Each wastewater collection system agency shall prioritize its 
preventive maintenance activities. 
Scheduled Inspections and Condition Assessment: Each wastewater collection system agency 
shall identify and prioritize structural deficiencies and implement a program of prioritized short-term 
and long-term actions to address them. 
Contingency Equipment and Replacement Inventories: Each wastewater collection system 
agency shall provide contingency equipment to handle emergencies, and spare/replacement parts 
intended to minimize equipment/ facility downtime. 
Training: Each wastewater collection system agency shall provide training on a regular basis for its 
staff in collection system operations, maintenance, and monitoring. 
Outreach to Plumbers and Building Contractors: Implement an outreach program to educate 
commercial entities involved in sewer construction or maintenance about the proper practices for 
preventing blockages in private laterals. This requirement can be met by participating in a region-
wide outreach program. 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4.1. Collection System Maps 
Since 1995, the Utilities Wastewater Engineering staff has been utilizing the 
City’s Geographical Information System (GIS) to maintain the collection system 
map.   The GIS map includes lateral, mains, manholes, easements and other 
infrastructure owned by the City.  A copy of as-built drawings and associated 
work orders (Minor Order) are scanned for map updates, cataloged and stored in 
the City’s database.  Hardcopies of records are maintained in WGW operations. 
Any field discrepancy that is noted by the operation staff is documented on the 
Map Update Request Form and mailed to the WW engineering group for 
investigation.  The engineering group updates the wastewater map after 
completion of the as-built for each CIP project. 

In addition to the GIS map, the Wastewater Engineering team publishes hard 
copies of the 200-scale map book.  The map books are 11”X17” and 24”x16” in 
size and are in the WGW operation center and service vehicles that are assigned 
to the wastewater operation.  Hard copies of the map books are published every 
other year. 

Storm sewers are also shown on a GIS-based map and viewable by wastewater 
operation staff.   The City Public Works Engineering Division is responsible for 
maintaining the storm sewer map.  The storm sewer GIS is equipped with a tool 
“FLO” that can electronically trace the location of any overflow from the source to 
the downstream pipe or the final destination on the map (pump stations or a 
creek).  In addition to the GIS, a hard copy of the City’s storm water collection 
map is maintained in the WGW operation center and service vehicles that are 
assigned to the wastewater operation. 

4.2. Operation and Maintenance Program 
The City’s maintenance plan has four components: 

• Routine maintenance 

• Preventive maintenance 

• Emergency maintenance 

• Predictive maintenance 

4.2.1. Routine Maintenance 

The City’s routine maintenance program includes scheduled and planned 
maintenance of the entire collection system on a regular basis.  Currently, the 
main focus of the routine maintenance is to ensure that the primary collection 
lines (sewer mains) and their associated manholes are free of any obstacles.  
For scheduling purposes, the entire collection system is divided into two 
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regions known as north and south, and each region is divided into 14 basins. 
The City has dedicated one VacCon truck and two qualified operators to each 
region.  Based on the pre-defined annual schedule for each basin, a work 
order for each segment of the collection system within a basin is printed out 
from the computer program.  After each line cleaning, the operator uses the 
work order to document the respective field activities.  Upon completion of the 
daily field work, the operators enter the information from the work orders into 
the database.  The small diameter pipes and the sewer laterals are being 
cleaned with rods or the snake machine. 

Prior to 2005, the primary sewer lines (sewer mains) were cleaned randomly 
within 2-3 years period.  In 2005, the City hired a contractor to hydro flush and 
televise the entire collection system.  The cleaning project lasted over 14 
months and produced over 100 hours of video footage that are currently 
being reviewed by the City engineers and inspectors.  Since the completion of 
the project, the City has established a schedule that includes cleaning of the 
entire system within a 30 month period. 

To avoid interruption of the sewer crews from their daily maintenance 
activities, the City has an ongoing contract with a qualified plumbing company 
for responding to the customers’ sewer calls.  On average, the contractor 
responds to five sewer calls a day. The contract service is being used only 
during the weekdays and some holidays. 

4.2.2. Preventative Maintenance 

The City’s preventive maintenance program focuses on areas such as 
downtown Palo Alto, which includes many food service facilities, or areas with 
solid materials or roots.  While the preventive maintenance is also a 
scheduled maintenance, the frequency of the maintenance may vary 
depending on the condition of the sewers. For example, FOG hot spot areas 
of the collection system may be cleaned more frequently during the holiday 
seasons than in the summer.  The Flushing Program for Hot Spots is included 
in the Element 4 Appendix.  

As a part of the City’s preventive maintenance program, the operation crew 
may coordinate their cleaning schedule taking into account food service 
facilities.  This is to ensure that FOG residue that may have been dislodged to 
the collection system (during the facility’s interceptor cleaning) is removed 
from the collection system before causing any blockage. 

Areas with a large amount of roots, or areas that may not be easily 
accessible, such as parks or easements, may be chemically treated. While in 
the past the operation crew has applied “Root X”, or grease emulsifying 
agents for removal of roots and grease, the City will soon contract this task to 
a qualified chemical applicator. 
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4.2.3. Emergency Maintenance 

Emergency maintenance is conducted as a part of the daily response to the 
primary or secondary sewer blockages that are called in or observed by the 
field crew. In general, the secondary lines (laterals) are cleaned after report of 
a blockage, or if the video of a sewer main indicates grease or roots build up 
at the connections.  After each emergency call, and depending on the severity 
of the blockage or the age of the pipe, a follow up video inspection of the line 
is scheduled.  Based on the results of the inspection, if needed, further action 
such as line replacement, root control or spot repair will be taken.  

While the wastewater operation teams maintain the sewer mains and install 
laterals and access holes, the majority of capital improvement projects are 
handled through contracts with major construction companies. 

4.2.4. Predictive Maintenance / Inspection Program 

The City’s predictive maintenance program includes continuous monitoring of 
the collection system using advanced technologies such as closed-circuit 
television (CCTV), SCADA and in-line flow/level monitoring. Currently, after 
each pipe cleaning event, the City’s crew uses CCTV to evaluate the 
condition of the lines. A CCTV van equipped with various size cameras, a 
hoist for lowering and lifting the camera, and an on-board computer is being 
used for video inspection.  The computer uses PicAx program for storing and 
processing images. Each video footage is then downloaded into a GIS-based 
program for further analysis. In addition to the video van, the City owns three 
portable video systems that are being used for small diameter pipes and 
secondary sewer lines. 

In addition to CCTV and SCADA, the operation staff relies on periodic visual 
inspection of the mains by opening and inspecting manholes in areas with 
potential for accumulation of FOG. 

4.3. Rehabilitation and Replacement Program 
Prioritizing long term sanitary sewer main projects involves analyzing data from 
CCTV inspections, the Sanitary Sewer Master Plan – Capacity Study (2004), 
maintenance frequency and severity, overflows, and risk for potential overflow. 

In November 2006, a qualified contractor completed a CCTV project that videoed 
over 95% of the City’s wastewater collection system.  The Wastewater engineers 
utilized the ICOMM database, equipped with a rating system, to create a 
Damage Severity Index (DSI) for the entire video catalog.  Lines can be sorted 
and prioritized by DSI, type of defect, location, or other attributes.  Once a priority 
list is established, the engineering division adds the list to its CIP plan. 

The wastewater engineers also utilize the operation’s maintenance records as a 
key indicator to develop a priority list for the CIP plan.  Structural deficiencies that 
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cause overflows are high priority items.  Areas with a high risk of overflows move 
up on the project’s priority list. 

The City has an annual project for rehabilitation and replacement of its sanitary 
sewer system.  The funds that support the Capital Improvement Program come 
from the City’s Sewer Fund.  The sewer fund is an enterprise fund and sewer 
fees are established to meet projected needs.  

The City replaces non-plastic lower laterals and ABS laterals older than 10 years, 
while replacing mains in CIP projects. 

Short-term sewer projects that involve minor main or lateral replacement are 
performed by the WGW operations’ crew or by a contractor.  The City Purchasing 
Department has a procedure in place that allows staff to expedite the process of 
hiring a contractor to perform small CIP projects. 

4.4. Training Program 
The City uses a combination of in-house classes, on the job training, and 
conferences, seminars, and other training opportunities to train its wastewater 
collection system staff.  The City encourages collection system staff to obtain 
Technical Certification through the California Water Environment Association 
(CWEA).  A copy of the 2009 Collection System Maintenance Certification 
Candidate Handbook is included in the Element 4 Appendix for reference.  In 
addition, vendors provide in-house training on tools or equipment newly 
purchased for use in WGW operations.   While the majority of the wastewater 
collection system operators have 10 or more years of service with the City, 
ongoing training on various aspects of the wastewater collection system is 
essential to a successful operation.  A portion of bi-weekly tailgate meetings is 
dedicated to training on various wastewater topics.   

Since 2007, the City of Palo Alto and its wastewater partner agencies have 
formed a collection system group that meets on a quarterly basis.  The meeting 
is being used for information sharing and training of the collection system 
operators.  Most recently, overflow volume assessment and wastewater rerouting 
procedures were demonstrated, and employees from local agencies had the 
opportunity to participate in hands-on training. 

On an annual basis, the WGW operators receive training on the following topics: 
storm water pollution prevention, confined space entry, biological and chemical 
hazards, VacCon safety, underground construction, use of gas detectors, 
application of overflow control materials, back injury prevention, overflow 
reporting and field documentation.  In addition, the City provides free training and 
seminars on various professional development topics including computer 
application, writing, and communication skills. 
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4.5. Resources & Budget 

4.5.1. Budget 

On an annual basis, the City of Palo Alto spends over 14 million dollars on 
design, construction, operation, maintenance and administration of the 
sanitary sewer collection system. A summary of the 2008-2009 budget is 
shown in Table 4-1. 

Table 4-1 – Collection System Budget Summary for Fiscal Year 2008-09 

Fund Element 
FY 2008-09 

Starting 
Budget 

Comments 

Operation & Engineering 
 

10,050,000 Includes media 
resources and public 

education 

CIP 4,000,000 CIP Projects 

Environmental Compliance 110,000 FOG program 

Total 14,1100,000  
 
4.5.2. Tools and Equipment Inventories 

A summary of major tools and equipment that are being used by operation 
staff to maintain the City’s collection system is shown in Table 4-2 on the 
following page.  The smaller tools are kept inside the service vehicles and are 
easily accessible to field personnel. However, the larger tools and equipment 
are housed inside the City’s Municipal Service center (MSC).  The MSC 
building is accessible to employees who have an access key card to enter the 
building. 
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Table 4-2 – Tools and Equipment Inventory List 
Description Number Comments 

Flush Truck (VacCon) 2  
Rodding Truck 1  
Service Vehicles 3  
Emergency Trailer 1  
Standby Van 1  
Shoring Trailer 1 Used for deep trenches 
Dump Truck 5 yard 2  
Dump Truck 10 yard 1  
Backhoe 1  
Service Vehicles 3  
Video Van 1 Televising capability from 6” -24” 
Video Camera 2 Used for laterals 
6” Pump 1 MSC 
2” Pump 2 MSC 
11/2” Pump 1 MSC 
Generators 3 MSC 
Snake Machine 2 Standby vehicle 
Smoke Machine 
 

1 MSC 

Spill Control Rubber Dam 10 Placed inside service vans and sewer 
vehicles 

Spill Control Rubber Matt 10 Placed inside service vans and sewer 
vehicles 

Gas Detector 4  
 
4.5.3. Contingency Equipment and Replacement Inventories  
As shown in Table 4-2, the City uses various types of equipment to operate 
and maintain its 208 miles of wastewater collection system. To prevent any 
down time, tools and equipment are serviced by qualified mechanics in the 
General Shop, which is managed by Operations.   In addition, the Fleet 
department is responsible for maintenance of heavy equipment and 
responding to regular or after-hour emergency repairs. Replacement parts 
costing less than $5,000 can be purchased immediately by the supervisors or 
the managers.  The more expensive equipment such as pumps, trailers, or 
trucks are purchased through a procurement process. The City also operates 
a General Store that maintains spare parts and critical operational items for 
use by the crew.  After hour and weekend access to the store is limited to 
managers and senior staff. 

 
4.5.4. Record Keeping and Data Management 

In 2005, the City purchased a new web-based application package for 
tracking and analyzing wastewater collection system data.   The new 
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database, ICOM3, is capable of handling various operational tasks including 
scheduling daily activities, tracking inspection reports, storing video footage 
and compiling regulatory reports.  The new program is being used by both 
engineering and operations personnel.  In addition, historically, both 
engineering and operations have been storing hard copies and electronic 
copies of sewer-related activities including work orders, as-built drawings, 
reports, and the collection system maps.   

Hard copies of SSO records are kept in the City’s Municipal Service Center, 
building C- WGW operations, located at 3201 East Bayshore Road in Palo 
Alto.  The records must be kept for a minimum of five calendar years. 

List of Documents in the Element 4 Appendix (see separate tab): 
1. Flushing Program for Hot Spots 
2. 2009 Collection System Maintenance Certification Candidate Handbook 
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5. Element 5 – Design and Performance Provisions 
SWRCB Requirements: 

a. Design and construction standards and specifications for the installation of new sanitary 
sewer systems, pump stations and other appurtenances; and for the rehabilitation and 
repair of existing sanitary sewer systems; and  

b. Procedures and standards for inspecting and testing the installation of new sewers, 
pumps, and other appurtenances and for rehabilitation and repair projects.  

RWQCB Requirements: 
Each wastewater collection system agency shall identify procedures and standards for 
inspecting and testing the installation of new sewers, pump stations, and other appurtenances; 
and for rehabilitation and repair projects. 

5.1. Standards for Installation, Rehabilitation and Repair 
The City has standard specifications for installation, rehabilitation and repair of 
facilities.  The Utility Standards: Water, Gas, and Wastewater include standard 
detail design criteria, products, installation procedures and testing for wastewater 
facilities.  Utility Standards incorporate, by reference, other City department 
standards including Public Works and Traffic, technical association standards 
(i.e. ASTM, AASHTO, AWWA) and CALTRANS standards.  Section 2730 of the 
Utility Standards, the Wastewater Design Standards, is included in the Element 
5 Appendix. 

5.2. Standards for Inspection and Repair 
Inspection and repair standards are included in the Utility Standards as noted 
above.  The City has five full time inspectors to monitor the construction of CIP 
projects and customer service installations to ensure compliance with the City’s 
specifications. 

List of Documents in the Element 5 Appendix (see separate tab): 
1. Wastewater Design Standards 
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6. Element 6 – Sanitary Sewer Overflow Emergency  
Response Plan  

SWRCB Requirements: 
Each Enrollee shall develop and implement an overflow emergency response plan that 
identifies measures to protect public health and the environment.  At a minimum, this plan must 
include the following:  

a. Proper notification procedures so that the primary responders and regulatory agencies 
are informed of all SSOs in a timely manner;  

b. A program to ensure an appropriate response to all overflows;  
c. Procedures to ensure prompt notification to appropriate regulatory agencies and other 

potentially affected entities (e.g. health agencies, Regional Water Boards, water 
suppliers, etc.) of all SSOs that potentially affect public health or reach the waters of the 
State in accordance with the MRP.  All SSOs shall be reported in accordance with this 
MRP, the California Water Code, other State Law, and other applicable Regional Water 
Board WDRs or NPDES permit requirements.  The Sewer System Management Plan 
(SSMP) should identify the officials who will receive immediate notification;  

d. Procedures to ensure that appropriate staff and contractor personnel are aware of and 
follow the Emergency Response Plan and are appropriately trained;  

e. Procedures to address emergency operations, such as traffic and crowd control and 
other necessary response activities; and  

f. A program to ensure that all reasonable steps are taken to contain and prevent the 
discharge of untreated and partially treated wastewater to waters of the United States 
and to minimize or correct any adverse impact on the environment resulting from the 
SSOs, including such accelerated or additional monitoring as may be necessary to 
determine the nature and impact of the discharge.  

RWQCB Requirements: 
Each wastewater collection system agency shall develop an overflow emergency response 
plan with the following elements: 

• Notification – Provide SSO notification procedures. 
• Response – Develop and implement a plan to respond to SSOs. 
• Reporting – Develop procedures to report and notify SSOs per SSO Monitoring and 

Reporting Program. 
• Impact Mitigation – Develop steps to contain wastewater, to prevent overflows from 

reaching surface waters, and to minimize or correct any adverse impact from SSOs. 

The components of Sanitary Sewer Overflow Emergency Response Plan are as shown 
in the paragraphs below. 

6.1. Notification 
The initial notification of a blockage or SSO from the public is through the City’s 
24-hour Dispatch Center.  SSO-related calls are routed to the Dispatch Center 
for proper documentation and tracking. The Dispatch Center is responsible for 
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routing the calls to the appropriate response team. SSO’s observed by City 
Utilities Staff in the course of their normal duties are also reported immediately to 
the Dispatch Center and the WGW Operations Office Staff if feasible.  

During the response time, the dispatcher is in communication with the 
responding team to ensure each call is being routed to the appropriate supervisor 
or other supporting team. The Dispatch Center records communications between 
the callers, as well as the responders and any other supporting team that is being 
dispatched to the SSO scene. Direct SSO calls to WGW operations are also 
forwarded to the dispatch center for tracking and documentation. 

6.2. Responsibility of Dispatch Center  
Utilities customers can report overflows or sewer blockages by calling one of the 
following numbers: (650-329-2579), (650-329-2413) or the emergency 911 
number.  These phone numbers are well publicized via the monthly utility bills to 
customers.  Upon a receipt of a sewer call, staff at the Dispatch Center collects 
the following information: 

a. Time and date of call 
b. Incident number 
c. Specific location 
d. Nature of call  
e. In case of SSO, start time of overflow  
f. Caller’s name and phone number 
g. Caller’s observation  (e.g., odor, duration, location on property, 

cleanouts or manholes) 
h. Other relevant information  
i. Responder call sign number 

Depending on the time of the call, the dispatch center uses the schedule shown 
in Table 6-1 to dispatch a response team. 

 
Table 6-1 - Schedule for Dispatching a Response Team 

Days Time 1st Responding Team 2nd Responding Team 

0630-1600 FSR Crew 
1600-2100 FSR Standby Crew 

Weekdays* 

2100-0630  Standby Crew 
0800-1800 FSR Standby Crew Weekends & 

Holidays** 1800-0800  Standby Crew 
*  On Fridays, the standby team starts at 1500 hours. 
** Holiday calls are covered by an on-call contractor for responding to Category 2 SSO’s.  
Contractors are trained in City procedures for responding to and reporting SSOs. 
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Standby Crew procedure and responsibilities are described in the WGW Standby 
Policy, which is included in the Element 6 Appendix. 

6.3. SSO Response 
In Palo Alto, depending on the time of the day, two teams are assigned to 
respond to sewer related calls. The responsibility of each response team is 
described as follow: 

6.3.1. Responsibilities of the 1st Response Team 

It is the responsibility of the first responder who arrives at the site of a sewer 
overflow to protect the health and safety of the public by mitigating the impact 
of the overflow to the extent feasible.  Should the overflow not be the 
responsibility of the City of Palo Alto but there is imminent danger to public 
health, public or private property, or to the quality of waters of the U.S., then 
emergency action, including traffic and crowd control, is taken until the 
responsible party arrives on the scene and assumes command and control of 
the incident. Upon arrival at an SSO, the response crew does the following: 

• Determines the cause of the overflow, (e.g. sewer line blockage; pump 
station mechanical or electrical failure, sewer line break, etc). 

• Identifies and requests, if necessary, assistance or additional 
resources to correct the overflow or to assist in determining the cause. 

• Determines if private property is impacted.  If yes, the dispatch center 
immediately notifies the wastewater supervisor or the standby 
supervisor. 

• Takes immediate steps to stop the overflow (e.g. relieve pipeline 
blockage, block the storm drain to recover some or all of the overflow, 
manually operate pump station controls, repair pipe, etc). Additional 
steps may be considered where overflows from private property 
threaten public health and safety (e.g., an overflow running off of 
private property into the public right-of-way). 

• Requests additional personnel, materials, supplies, or equipment that 
will expedite and minimize the impact of the overflow. 

If the first response team is a Field Service Representative (FSR), the 
response is limited to initial field assessment and basic containment of the 
overflow. Based on the initial assessment, if needed, the 2nd response team 
with the appropriate equipment will be called in.  Each FSR is trained to arrive 
to the scene as quickly as practicable, often within 20 minutes of receiving the 
call.  In the event that an SSO has entered a storm drain, the FSR will 
document the amount of SSO that has entered the storm drain and notify the 
Wastewater Collection Supervisor or Standby Supervisor. The FSR remains 
at the site until the 2nd response team arrives. 
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6.3.2. Responsibility of the 2nd Response Team 

The level of response to each overflow may vary depending on the location 
and the volume of SSO.   As a guideline for the responding team, the SSO’s 
are divided into the following categories: 

• Level I - Discharge is contained and has not reached the storm drain. 

Wastewater and debris will be collected for disposal to the collection 
system.  The Field Crew Lead or Primary Standby person is responsible 
for collecting and documenting the field data on the City’s Main/Lateral 
Overflow Report Form.  

• Level II - Discharge enters a storm drain but the overflow has stopped.  

When the overflow enters a storm water catch basin, the second 
responding team uses the storm drain collection system map to block the 
downstream storm drain to prevent wastewater flow from reaching a creek 
or the bay.  If the crew determines that further work is needed to remove 
the blockage of the line, efforts must be given to eliminate the stoppage 
before initiating the clean up process.  Clean up must include washing off 
the affected area and rinsing the storm drain with fresh water.  Rinse 
water is vacuumed for recovery.  The Field Crew Lead or Primary Standby 
person is responsible for collecting and documenting the field data on the 
City’s Main/Lateral Overflow Report Form.  The Supervisor-In-Charge 
must be immediately notified to receive SSO information for filing the 2-
hour report. 

• Level III – Overflow is on going and has reached the storm drain, 
pump station, creek or the bay.  

After the initial assessment by the responding team, the crew lead must 
notify the Wastewater Collection System supervisor or the Standby 
supervisor.  The crew must continue to remove the blockage, minimize 
flow to the storm drain and wait for further instruction. 

It is the responsibility of the responding supervisor to determine the proper 
course of action. The supervisor will utilize the wastewater collection 
system map, storm drain collection system map and other documentation 
to minimize the impact of the overflow to the environment.  If the stoppage 
is anticipated to result in a prolonged overflow, the supervisor requests 
additional crew and equipment to remedy the situation, and if necessary, 
initiates rerouting of the wastewater.  If an SSO reaches the creek or the 
bay, the supervisor may request additional assistance from outside 
agencies that are the wastewater treatment plant partners (City of 
Mountain View, City of Los Altos, Town of Los Altos Hills, Stanford 
University and the East Palo Alto Sanitary District).  
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If wastewater reaches a flowing creek, the supervisor may direct the crew 
to collect water samples in the event sample analysis is expected.  
Sampling must be in accordance to the sampling procedures. 

The Field Crew Lead or Primary Standby person is responsible for 
collecting and documenting the field data on the City’s Main/Lateral 
Overflow Report Form.  It is the supervisor’s responsibility to immediately 
file the two-hour notification with the regulatory agencies. 

In the event that a major SSO occurs, or when wastewater reaches the 
creek or the bay, the Wastewater Supervisor/Supervisor-In-Charge must 
notify the Utilities WGW Operations manager, Public Work’s Operation 
Manager and the Environmental Control Program Manager. 

6.3.3. SSO’s That Reach Surface Water 

If an SSO is confirmed to have entered a creek or waterway, the wastewater 
supervisor and the operation manager must be immediately notified.  The 
crew will do the following: 

• Determine the extent of the SSO.  

• Determine if the creek is safe to enter. During the winter storm season, 
cleaning the creek may not be feasible due to high water flows.  

• Supervisor must call in for additional help and equipment. 

• If feasible, block the creek downstream of the affected area.  Block the 
creek in an area that is safe to enter and is accessible to set up a 
pump or utilize VacCons. 

• To extent feasible, remove the contaminated water. 

• May collect samples from upstream and downstream of the location of 
overflow. 

• If a beach is contaminated, the supervisor must direct the crew to post 
warning signs at the beach and other affected nearby locations with 
public access. 

6.3.4. Water Quality Sampling and Testing 

Water quality sampling and testing is expected to occur when wastewater 
enters a body of water. Samples may be collected by trained personnel or the 
Supervisor-In-Charge. The water quality sampling procedures are listed 
below:  

• Use an ammonia test strip. If positive, then conduct sampling.  
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• Samples should be collected as soon as feasible after the discovery of 
the SSO event.  

• Only take samples when it is safe to do so. Do not enter a confined 
space area. 

• The water quality samples should be collected from upstream and 
downstream of the overflow (e.g. creeks). The water quality samples 
should be collected near the overflow point of entry to the waterbody 
and every 100 feet along the shore on impoundments (e.g. ponds).  

• If the presence of ammonia is confirmed, additional samples must be 
collected for total coliform, fecal coliform, biochemical oxygen demand 
(BOD), and dissolved oxygen tests.  

• If the beaches are contaminated, collect a sample every 100 feet from 
the point of SSO entry to the beach. 

• Follow-up sampling will be performed to determine when posted signs 
can be removed. The Wastewater Supervisor will make follow-up calls 
to affected agencies until posting has been discontinued. 

6.3.5. SSO Resulting from Pump Station Failure 
The City of Palo Alto operates only one wastewater lift station that is located 
in Foothill Park and serves a small community of less than 30 customers.  
The station houses two pumps that lift wastewater and discharges through 
900 feet of force main into a 10-inch gravity sewer line.   The pump station is 
controlled by SCADA and maintained by the wastewater crew and the 
Maintenance Mechanics on a regular basis.  In case of any pump failure, the 
high level sensor activates the SCADA alarm system and the standby crew 
will be dispatched to the stations.  To prevent overflow, wastewater from the 
wet well can be pumped into a vacuum truck for disposal to a nearby sanitary 
sewer manhole. 

6.4. Sanitary Sewer Overflow Cleanup 
Sewer overflow sites are cleaned after an overflow.  No readily identified residue 
(e.g., sewage solids, papers, rags, plastics, rubber products) will remain on site. 

Where practical, contaminated areas including storm drain lines are to be 
thoroughly flushed and cleaned of any wastewater or wash-down water.  Solids 
and debris are to be flushed, swept, raked, picked-up and placed in the sewer or 
transported for proper disposal. 

The overflow site is to be secured to prevent contact by members of the public 
until the site has been thoroughly cleaned. Posting, if required, should be 
undertaken pursuant to the Section titled Public Advisory Procedure. 



 

SEWER SYSTEM MANAGEMENT PLAN 

ELEMENT 6 – EANITARY SEWER OVERFLOW EMERGENCY  RESPONSE PLAN 
  

 

  6-7 

Where appropriate, the overflow site is to be disinfected and deodorized. Where 
wastewater has resulted in ponding, the pond should be pumped dry and the 
residue returned to a sewer line or off-site.  If a pond area contains wastewater 
which cannot be pumped dry, it may be treated with bleach.  If wastewater has 
reached a body of water that may contain fish or other aquatic life, bleach or 
other appropriate disinfectant should not be applied, and the California State Fish 
and Game Department should be contacted for specific instructions. 

Use of portable aerators may be required where complete recovery of 
wastewater is not practical and where severe oxygen depletion in existing 
surface water is expected. 

6.5. Documentation  
The Wastewater Collection System supervisor is responsible for reviewing the 
field documentation and reporting SSO’s to the appropriate agencies.  Hard 
copies of SSO records are maintained in the City of Palo Alto Municipal 
Service Center (MSC) for a minimum of 5 years from the date of the SSO.  
This period may be extended when requested by the Regional Water Board 
Executive Officer. 

Depending on the nature of the issue (blockage or SSO), the field crew will 
use appropriate forms to document field activities.  A Field Service Report is 
filled out to document the call.  If the blockage does not result in an overflow, 
the crew fills out the Sewer Main/lateral Overflow Stoppage Report. If the 
blockage causes an overflow, the crew fills out the Sewer Main/Lateral 
Overflow Report (SSO compliance).  For the Category 1 SSO (see next 
section for definitions), the Supervisor-In-Charge must fill out the 2nd page of 
the Sewer Main/Lateral Overflow Report (SSO compliance).  These Report 
forms are included for reference in the Element 6 Appendix.  

6.6. Reporting 

6.6.1. SSO Categories 

Two categories of SSO’s are defined by the State Water Board as follows:  

Category 1 SSO: 

All discharges of sewage resulting from a failure in the City’s sanitary sewer 
collection system that: 

• Equal or exceed 1,000 gallons, or 
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• Result in a discharge to a drainage channel1 and/or surface water, or 
• Discharge to a storm drainpipe that was not fully captured and returned 

to the sanitary sewer system 

Category 2 SSO: 

All other discharges that originate from the City-owned collection system and 
do not meet the criteria as listed for a Category 1 SSO. 

The City has further defined a Category 3 SSO as follows: 

This category includes any discharge that originates from pipes, clean-outs or 
manholes that are not owned and operated by the City.  Reporting of these 
SSO’s is optional. 

6.6.2. Initial SSO reporting for Category 1 SSOs 
• The Field Person will immediately notify the Supervisor-In-Charge. 
• The Wastewater Collections Supervisor will notify the Water-Gas-

Wastewater Operation Manager.  If the wastewater reaches the creek 
and assistance from outside agencies is needed, the Assistant Director 
of Utilities Operation will be notified. 

• The Supervisor-In-Charge will review the field data for reporting to 
regulatory agencies.  A guide to reporting to regulatory agencies is 
shown in Figures 6-1 and 6-2 on the following pages. 

6.6.3. Follow up SSO reporting for Category 1 
• The Supervisor-In-Charge is responsible for filing an electronic report 

to RWQCB within 24 hours of becoming aware of the SSO by logging 
into: http://www.wbers.net/ 

• Within 3 business days of the SSO incident, the Supervisor-In-Charge 
must submit the initial report to the SWRCB’s by logging into CWIQS 
data base @ http://ciwqs.waterboards.ca.gov/ciwqs 

• Within 15 calendar days of the completion of response activities for an 
SSO incident, Operation Manager must review and certify the report by 
logging into CWIQS data base @ 
http://ciwqs.waterboards.ca.gov/ciwqs 

                                                        
1 A “drainage channel” is now defined on the State Water Board website as “…(1) a man-made canal 
used to transport storm water as part of a municipal separate storm sewer system, or (2) an 
intermittent or perennial stream bed.” 
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Reports will be filed in accordance to the City of Palo Alto’s SSO Reporting 
Procedure.  See Figures 6-1 and 6-2 on the following pages for regulatory 
requirements associated with reporting to regulatory agencies. 
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Figure 6-1 – Guide For Reporting SSOs to Regulatory Authorities – Part 1 
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Figure 6-2 – Guide For Reporting SSOs to Regulatory Authorities – Part 2 
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6.6.4. Initial SSO reporting for Category 2 
• If the wastewater enters the storm drain and is fully recovered, the field 

crew will immediately notify the Supervisor-In-Charge. 
• The Supervisor-In-Charge will review the field data for reporting to the 

regulatory agencies.  See Figures 6-1 and 6-2 for more information. 

6.6.5. Follow-up SSO reporting for Category 2 

Within 30 calendar days after the end of the calendar month in which the SSO 
occurs, the Operations Manager must review and certify the report by logging 
into CWIQS data base @ http://ciwqs.waterboards.ca.gov/ciwqs . 

6.6.6. Private Lateral Discharges 

The Wastewater Collections Supervisor may report private lateral SSO’s 
using CIWQS at his discretion, specifying that the sewage discharge occurred 
and was caused by a private line and identifying the responsible party, if 
known. 

6.6.7. No Spill Certification (Monthly) 

Within 30 calendar days after the end of each calendar month, if there are no 
SSO’s during the calendar month, the Wastewater Collections Supervisor will 
submit an electronic report that the City did not have any SSO’s.  The Utilities 
Operations Manager will certify the report. 

6.6.8. CIWQS Not Available 

In the event that CIWQS is not available, the Wastewater Collection 
Supervisor will fax all required information to the RWQCB office at (510) 622-
2460 in accordance with the time schedules identified above.  In such an 
event, the city will submit the appropriate reports using CIWQS as soon as 
practical.   

It is very important to NOT use the RWQCB fax number for 2-hour reporting 
or 24-hour certification (such as shown in Figure 6-2).  The RWQCB does not 
accept those reports by fax due to their urgent nature. 

6.6.9. Reporting to the City’s FOG Program  

If an SSO is determined to be caused by grease from one or more food 
service facilities, the City’s FOG program manager, located at the Regional 
Water Quality Control Plant (RWQCP) will be notified.  The wastewater 
supervisor is responsible to report the following information to the FOG 
program: 

• Location of all affected laterals and the sewer main 
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• Date, time, address, and cause of the SSO 
• Severity of the FOG 
• If available, a copy of the CCTV  

6.6.10. Public Advisory Procedure 

In the event wastewater reaches surface water, marsh lands or a local beach, 
the Supervisor-In-Charge will initiate a public notification process by posting 
signage at the affected area.  The postings do not necessarily prohibit use of 
recreational areas, unless posted otherwise, but provide a warning of 
potential public health risks due to wastewater contamination. 

6.6.11. Media Notification Procedure 

When an overflow has been confirmed and is a threat to public health, the 
following actions should be taken, if necessary, to notify the media: 

1. Field crew verifies the overflow and reports back to the Supervisor. 
2. The Supervisor or the Operation manager will contact the City’s Public 

Communication Manager (PCM).  The City’s PCM is responsible for 
updating the Media.   

3. The status report must include; time, location, volume of SSO, health 
and safety concerns, road closures and other relevant information. 

4. Any calls from the media should be routed to the PCM or the Assistant 
Director of the Utilities Operations. 

5. The following personnel are authorized to be interviewed by the media 
and are the designated spokespersons: 

 
Contact Name Phone Number 

Clerkson, Linda 650-329-2656 

Batchelor, Dean 650-496-6981 

6.6.12. SSO Investigation and Mitigation 

It is the responsibility of the Wastewater Supervisor to investigate an SSO 
and determine the cause of the overflow. The supervisor must determine if 
additional maintenance is needed or a repair/replacement is required. The 
procedures for investigating the SSO are:  

• Review the incident/overflow report 
• Interview responding crew members 
• Review past maintenance records 
• Review past CCTV records 
• Conduct new CCTV inspection if necessary 
• If the SSO is caused by FOG, report to Environmental Compliance 

Division for further investigation 
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• If the SSO is located within the designated hot spot areas, consider 
increasing the maintenance frequency 

• If the SSO is due to pipe failure, schedule repair or replacement as 
soon as feasible 

• If the SSO is due to an under-sized pipe, infiltration/inflow or other 
engineering defects, contact the Utilities Engineering Division for 
inclusion in the CIP work 

6.6.13. Post-SSO Debriefing  

As soon as feasible after major SSO events, the participants – from the 
person who received the call to the last person to leave the site – should meet 
to review the procedures used and to discuss what worked and where 
improvements could be made in responding to and mitigating future SSO 
events. The results of the debriefing should be recorded and tracked to 
ensure the action items are completed. These records will be attached to the 
Wastewater Service Call Report. 

6.6.14. Reporting Back to the Customer  

In the event the initial overflow calls are from a citizen in Palo Alto, the 
Supervisor-In-Charge should follow up in person or by telephone to thank the 
caller for their efforts. The cause of the overflow and its resolution should also 
be provided to the customer upon request. 

6.7. Training 
Training of wastewater collection system staff, including overflow emergency 
response, is covered in Section 4.4 of this SSMP. 
 

List of Documents in the Element 6 Appendix (see separate tab): 

1. WGW Standby Policy 
2. Field Service Report Form  
3. Sewer Main / Lateral Stoppage Report Form 
4. Sewer Main / Lateral Overflow Report Form 

 
 



 

SEWER SYSTEM MANAGEMENT PLAN 

ELEMENT 7 – EATS, OILS, AND GREASE (FOG) CONTROL PROGRAM 
  

 

  7-1 

7. Element 7 – Fats, Oils, and Grease (FOG) Control 
Program  

SWRCB Requirements: 
Each Enrollee shall evaluate its service area to determine whether a FOG control program is 
needed. If an Enrollee determines that a FOG program is not needed, the Enrollee must 
provide justification for why it is not needed. If FOG is found to be a problem, the Enrollee must 
prepare and implement a FOG source control program to reduce the amount of these 
substances discharged to the sanitary sewer system. This plan shall include the following as 
appropriate:  

a. An implementation plan and schedule for a public education outreach program that 
promotes proper disposal of FOG;  

b. A plan and schedule for the disposal of FOG 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 FOG generated within a sanitary 
sewer system service area;  

c. The legal authority to prohibit discharges to the system and identify measures to 
prevent SSOs and blockages caused by FOG;  

d. Requirements to install grease removal devices (such as traps or interceptors), design 
standards for the removal devices, maintenance requirements, BMP requirements, 
record keeping and reporting requirements;  

e. Authority to inspect grease producing facilities, enforcement authorities, and whether 
the Enrollee has sufficient staff to inspect and enforce the FOG ordinance;  

f. An identification of sanitary sewer system sections subject to FOG blockages and 
establishment of a cleaning maintenance schedule for each section; and  

g. Development and implementation of source control measures for all sources of FOG 
discharged to the sanitary sewer system for each section identified in (f) above.   

RWQCB Requirements: 
Each wastewater collection system agency shall evaluate its service area to determine 
whether a FOG control program is needed. If so, a FOG control program shall be developed as 
part of the Sewer System Management Plan (SSMP). If an agency determines that a FOG 
program is not needed, the agency must provide justification for why it is not needed. 

Fats, oils, and grease, abbreviated as FOG, are an issue due to their ability to cause 
sanitary sewer blockages that may result in discharges of untreated wastewater in Food 
Service Establishments (FSE’s) and to storm drains, creeks and the San Francisco Bay. 
FOG discharges result from improper management of food waste in residences and 
commercial FSE’s. The RWQCP adopted ordinance language in 1992 requiring FSE’s 
with grease generating activities to install grease removal devices. Additional ordinance 
requirements addressing FOG from FSE’s were adopted in 2002, including a prohibition 
on installation of food waste disposers (garbage disposals), and a requirement that 
existing food waste disposers be removed by January 1, 2007. The Sewer Use 
Ordinance was revised in 2008 to include more requirements for FSE’s to help reduce 
the number of FOG-related SSOs, for purposes of FOG discharge prevention to the 
sanitary sewer and pollution prevention to storm drain systems. 
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7.1. Goals for the FOG Program 
The City of Palo Alto has implemented a FOG Control Program due to the 
significant number of FOG-generating FSE’s in the City.  The benefits of a FOG 
Control Program include FOG discharge prevention to the sanitary sewer and 
storm drain systems, storm drain pollution prevention from SSO’s and FSE 
practices, reducing the number of FOG-related SSO’s, improving public health 
and safety, avoiding of overflow-related fines, minimizing property damage 
claims, minimizing the risk of lawsuits, improving sewer maintenance and 
improving the FSE business environment. The primary goal of the FOG program 
is to reduce the number, severity and frequency of SSO’s linked to FOG and to 
reduce the environmental impact, liability and exposure to the City, and the costs 
associated with SSO clean up. 

Since 1996, Palo Alto has maintained a food service program that included 
developing and implementing Sewer Use Ordinance (SUO) provisions, site 
inspection procedures, enforcement action procedures, Best Management 
Practices (BMPs) and distribution of literature.  The FOG Program began during 
the second half of 2006 with the addition of a full time FOG Program Investigator. 
In 2008, the program added a FOG database system running on a tablet PC 
which is used for inspections, data formatting, generation of follow-up letters and 
storm drain program inspections as they relate to FSE’s. Also during 2008, 
criteria for a Grease Hauler Service Contract Work Plan was developed under 
the FOG program. The Work Plan includes Program Objectives, Ordinance 
Revisions, Request for Proposal (RFP), draft Agreement, draft Council Meeting 
Review (CMR) and other documents related to this project. 

7.2. Source Control 
The City has several high density and high volume restaurant areas including 
Downtown, Midtown, and the California Avenue Business District, which are 
known hot spots of FOG discharge. There are also several smaller clusters of 
FSE’s and other individual restaurants. These areas and specific FSE’s have 
been the primary targets for increased inspection, enforcement, and preventive 
cleaning.  

The Partner Cities remain responsible for their collection systems and are 
developing independent SSMP and FOG Control Programs. The City of Palo Alto 
will continue to support the satellite systems as needed with creation of outreach 
materials, training, and assistance with FSE inspections.  

The City’s FOG Program staff manages plan check and specifications for newly 
constructed and remodeled FSE’s to ensure items required by the Palo Alto 
Municipal Code are completed prior to approval of building permits. The Water 
Quality Plan Check Requirements for Newly Constructed, Tenant Improvement 
and Remodeled FSE Projects are included in the Element 7 Appendix.  Grease-
generating drainage fixtures must be connected to a GCD. Non-grease 
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generating drainage fixtures including hot discharge equipment can be 
connected directly to the sanitary sewer system. When drainage fixtures are 
properly plumbed and the GCDs are properly maintained, there should be very 
little to no FOG discharging to the sanitary sewer system. Improperly plumbed 
pipes and drainage fixtures are generally associated with FOG buildup 
downstream, and occurrences of sewer backups or SSO’s. 

New buildings constructed to house food service facilities are required to include 
a covered area for a dumpster. The area is designed to prevent water run-on to 
the area and runoff from the area. Drains that are installed within the enclosure 
for recycle and waste bins, dumpsters and tallow bins (used oil containers) 
serving food service facilities are optional. Any such drains installed must be 
connected to a GCD and the sanitary sewer. If tallow is to be stored outside, then 
an adequately sized, segregated space for a tallow bin must be included in the 
covered area. 

7.3. Food Service Establishment Inspections 
There are over 300 FSE’s in the City of Palo Alto. The FOG program includes 
comprehensive inspections and enforcement. Inspections of FSE’s occur on a 
routine basis, and the City conducts more frequent inspections and enforcement 
where necessary. 

The FSE’s are categorized by their potential to contribute FOG to the wastewater 
collection system or storm drains. Facilities located in hot spots or that have 
otherwise been problematic are addressed first and receive more frequent 
inspections. FSE’s are prioritized in one of the following categories: 

• Problem FSE’s in hot spots 
• Problem FSE’s not in hot spots 
• FSE’s in hot spots 
• FSE’s that have only had minor issues in the past 
• FSE’s with potential to generate FOG 
• FSE’s without significant potential to generate FOG (juice bars, coffee 

shops, etc.) 
A list of FOG hot spots is included in the Element 7 Appendix. 

Past experience has shown that some facilities will frequently not meet all 
requirements and will need ongoing attention. These facilities will be re-visited as 
necessary. Facilities that demonstrate compliance will receive less attention. 
During the inspections, the FSE is ranked on a scale of 1 (worst) to 5 (best) on 
their compliance with BMPs and ordinance requirements. FSE’s that cause 
problems in the sanitary sewer, storm drain systems or have violations of their 
BMPs are rated 1 or 2 depending on their location. The problematic facilities that 
rank 1 or 2 have one of more of the following issues: 

• Experienced back-ups or overflows 
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• Contributed to FOG build up in the sanitary sewer (identified by CCTV or 
cleaning records) 

• Unresolved compliance issues 
• Failed to follow the proper BMPs 
• Failed to keep records 
• Had storm drain violations 
• Failed to comply with verbal or written directives 

A Food Service Facility Inspection Survey form is included for reference in the 
Element 7 Appendix. 

In July of 2008, the ECD received updated lists of FSE’s from the County of 
Santa Clara, Department of Environmental Health and the Consumer Protection 
Division. Not all of the 393 facilities on the list require an inspection by the City of 
Palo Alto, as many are farmer’s markets, gas stations and general food vendors. 
Some of the facilities required more than one follow-up inspection. 

In 2008, there were 374 FSE storm drain system inspections, which included 
initial and follow-up FOG inspections. Thirty-three full FOG inspections were 
conducted including 13 Green Business Compliance inspections, approving 9 to 
be in compliance for the certification. Only 4 of the 33 FSE’s inspected were in 
compliance at the time of full inspection. Efforts were concentrated in areas of 
known problems and facilities with historical issues or known potential to 
discharge grease. Two residential inspections were conducted at apartments 
buildings in 2008, which were triggered by SSOs. We also conducted 5 FOG 
Program inspections with our Partners: the Cities of East Palo Alto and Los Altos 
Hills, and Stanford. Enforcement actions included 36 Compliance Directives, 58 
Follow-up Letters, 1 Warning Letter, and 24 Notices of Non-compliance, 1 
Compliance Agreement, and 4 Administrative Citations. There were 25 more 
Compliance Directive type enforcement actions as they were replaced with an 
automatically generating follow-up Letter with the new FOG Program Database. 
Many of the FOG Program compliance issues were storm water related. 

During the inspection, posters on BMPs for handling FOG are distributed. The 
Bay Area Pollution Prevention Group (BAPPG) funded CalFOG to create a 
poster that is available in English, Spanish, Korean, Chinese, and Vietnamese. In 
2008, 49 posters were distributed (33 English, 13 Chinese and 3 Korean). 

In addition to the Posters, BAPPG created food scrapers with the RWQCP’s 
insignia and local disposal contact info from www.cleanbay.org and a phone 
number. These food scrapers are BMP tools to help scrape off any remaining 
food and FOG waste into the trash prior to rinsing kitchen items. The City 
distributed at least 2 food scrapers to each FSE during inspections and during 
many follow-up inspections. A total of 250 food scrapers were distributed to the 
City of Los Altos for their FOG outreach projects. 

Compliance with storm drain regulations is also assessed during the inspections. 
Outdoor cleaning of kitchen equipment, dumping of mop water, and poor 
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housekeeping around trash compactors, trash bins and tallow bins is addressed.  
Packages provided by the Santa Clara Valley Urban Runoff Pollution Prevention 
Program (SCVURPPP) have been distributed to 40 FSE’s in 2008 during 
inspections and with follow-up Letters. This package includes a letter from this 
group; top ten BMPs for FSE’s and a poster addressing stormwater issues. The 
package is designed for training staff in the proper procedures for cleaning FSE’s 
inside and outside.  

City staff educates the FSE management and staff on ordinance requirements 
and BMPs to the extent practical during inspections. If a violation is observed, the 
inspector issues a Compliance Directive as addressed in Follow-up Letters. 
Follow-up Letters have taken more emphasis over Compliance Directives as they 
can be generated with the new FOG Program database. Follow-up Letters are 
sent or issued at the time of inspection as a “thank you” to the contact person for 
their time and as a summary of the goals and observations during the inspection. 
The Follow-up Letter reminds the FSE’s to complete tasks to achieve compliance 
for outstanding violations. For FSE’s that do not achieve compliance, 
enforcement will be escalated according to the RWQCP Pretreatment Program’s 
Enforcement Response Plan. 

7.4. 2008 Inspection Highlights of Food Service 
Establishments 

The City of Palo Alto highlights for the FOG inspection program are listed below: 
• 33 full FOG inspections 
• 374 FSE storm drain system inspections 
• 36 Compliance Directives were issued 
• 58 Follow-up Letters were issued 
• 1 Warning Letters were issued 
• 24 Notices of Noncompliance were issued 
• 1 Compliance Agreements was issued 
• 4 Administrative Citations including monetary penalties were issued 

Enforceable actions included: 
• Excessive FOG on and around tallow bins which are a threatened 

discharge. 
• Storm drain discharges or threatened storm drain discharges such as 

washing kitchen equipment outside allowing wastewater to flow to the 
storm drain system, and also dumping mop wastewater. 

• Failure to keep a maintenance log that depicts GCD clean out activities. 
• Failure to maintain a GCD by not cleaning the contents out frequent 

enough not to allow excess FOG to pass down the line. 
• Failure to have an adequate or properly functioning GCD. 
• Contributing to at least one sanitary sewer overflow (SSO). 
• The presence of food waste grinders that were to be removed by January 

1, 2007. 
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• For large cafeterias and markets to have their floor finish MSDS submitted 
by a given due date to ensure they use a Zinc-Free Floor Finish or the can 
contain its waste and treat it as hazardous waste. 

 

7.5. Outreach 

7.6.1. Residential 
Outreach for residents is an important component of the FOG program. 
The Clean Bay Campaign highlighted FOG as a pollutant of concern. In 
addition to the ads that were part of the campaign, residents received 
FOG BMP information in their utility bills. An example FOG ad is included 
in the Element 7 Appendix.  There were also ads in movie theater 
previews and in local newspapers. In 2008, the City of Palo Alto continued 
the collection of tallow (yellow grease or used cooking oil) at the City’s 
recycling center. 

7.6.2. California Water Environment Association 
Presentation 

In April of 2008, RWQCP staff presented the City of Palo Alto’s FOG 
Program highlights at the California Water Environment Association’s 
(CWEA) Annual Conference in Sacramento, CA. In 2009, RWQCP staff 
also presented an Overview of the City’s FOG Program and its Results at 
the CWEA Annual Pretreatment, Pollution Prevention and Stormwater 
Conference in Monterey, CA. 

7.6. Regional FOG Groups 

7.7.1. California Fats, Oils, and Grease Workgroup 
In 2008, RWQCP staff continued participating in the statewide California 
Fats, Oils and Grease (CalFOG) workgroup, a collaboration of wastewater 
agencies addressing management practices for fats, oils and grease. 
RWQCP staff funded the startup of CalFOG, and created and designed 
the CalFOG website (located at www.calfog.org) in 2004 and continues to 
maintain the site. In 2009, RWQCP staff will continue to support the efforts 
of CalFOG. 

7.7.2.  Bay Area Pollution Prevention Group 
In 2008, RWQCP participated in Bay Area Pollution Prevention Group’s 
(BAPPG) FOG Hauler Outreach Project. The goal of this project was to 
create outreach material on the proper FOG disposal and grease pumping 
requirements of AB 1333 for FOG haulers in the Bay Area.  In 2008-2009, 
City staff served as chair of BAPPG. 
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7.7. Inspections and Compliance 
The 2008 Clean Bay Pollution Prevention Plan includes a long-standing goal of 
inspecting at least one-third of the FSE’s each year. The expanded FOG 
program will include more rigorous inspections and enforcement but will maintain 
the same goal for the number of inspections (Table 7-1). 

Table 7-1 – Summary of FOG FSE Inspections for 2005-2008 & 2009 Goals 

Year 2005 2006 2007 2008 Goal for 2009 

Yearly Initial Inspections 10 117 88 33 110 (33%) 

Yearly Total Inspections n/a n/a 286 374 200 

FSE’s in Compliance at 
Initial Inspection 

n/a  37  
(32%) 

20 
(23%) 

40  
(36%) 

Compliance Directive 0 44 95 36 0* 

Follow-up Letter 0 29 110 58 110 

Notices of Noncompliance 2 30 32 24 20 

Warning Letter 0 7 3 1 2 

Compliance Agreement 0 0 4 1 0 

*Compliance Directives will be classified as Notices of Noncompliance Letters in 2009 

City staff has continued to prioritize FSE’s in problem areas where, according to 
the City’s Water-Gas-Wastewater Division, major FOG build-up has been 
identified. These areas have been targeted first due to the need for accelerated 
line maintenance. When this round of inspections began in 2006, the intent was 
to complete the initial inspections without too much follow-up and to create a 
priority list for the next round. Due to the severity of the situations, the procedure 
changed to do more follow-up and correct problems as they were discovered. 

Once all of the facilities have received an initial visit, time demands are 
determined and priorities are refined. Setting reasonable goals for inspection 
frequency for each category and percentage of facilities in compliance will then 
be possible, and a reduction of the number of 1- and 2-rated FSE’s in the system 
should be achieved. The City will only know the percentage of 1- and 2-rated 
FSE’s when all FSE’s have been inspected and ranked. 

The City’s main goals for FSE’s are to have GCDs maintained frequently enough 
to prevent FOG from escaping from GCDs and entering the sanitary sewer 
system, ensuring drainage fixtures are correctly plumbed, keeping a 
maintenance log for GCDs, not to wash kitchen equipment or discharge 
wastewater to the storm drain system, and to maintain the tallow bin and trash 
areas free of FOG and debris. 
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The FOG investigator continued to inspect FSE’s that applied for the County of 
Santa Clara’s Green Business Certification Program and will continue in 2009. 

The initial goal of inspecting at least one-third of the total FSE’s each calendar 
year was adjusted due to elevated levels of follow-up and enforcement actions, in 
addition to program development tasks. The City plans to continue thorough 
inspections of FSE’s in 2009. 

7.8. FOG Acceptance at RWQCP and Maximizing Energy 
Recovery 

At the present time, the RWQCP can accept up to approximately 6,000 gallons of 
grease waste hauler loads per day.  The grease waste hauler loads are currently 
processed by combining the GCD waste loads with the floatables from the plant’s 
primary sedimentation tanks. This mixture is pumped to the scum concentrator 
allowing the combined floatables to be bled into the incinerator where it is used 
as a fuel source to incinerate the biosolids from the plant. The excess water and 
bottom solid waste from the GCD waste loads are returned to the plant’s head-
works to be treated with the service area’s sanitary sewer waste. The ultimate 
outcome of the FOG is an ash which is disposed at another location.   

In 2008, City staff investigated FOG acceptance procedures at the RWQCP in 
order to evaluate the possibility of accepting additional grease waste hauler loads 
in the future.   

City staff has met with several FOG to biodiesel companies to discuss the option 
of converting the grease hauler loads combined or separately with floatables 
from the sediment tanks to biodiesel. The City will continue to investigate this 
process in 2009. 

List of Documents in the Element 7 Appendix (see separate tab): 

1. Water Quality Plan Check Requirements: Newly Constructed, Tenant 
Improvement and Remodeled FSE Projects  

2. List of FOG Hot Spots  
3. Food Service Facility Inspection Survey Form 
4. Example FOG Ad 
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8. Element 8 – System Evaluation and Capacity 
Assurance Plan 

SWRCB Requirements: 
The Enrollee shall prepare and implement a capital improvement plan (CIP) that will provide 
hydraulic capacity of key sanitary sewer system elements for dry weather peak flow conditions, 
as well as the appropriate design storm or wet weather event. At a minimum, the plan must 
include:  

a. Evaluation: Actions needed to evaluate those portions of the sanitary sewer system that 
are experiencing or contributing to an SSO discharge caused by hydraulic deficiency. The 
evaluation must provide estimates of peak flows (including flows from SSOs that escape 
from the system) associated with conditions similar to those causing overflow events, 
estimates of the capacity of key system components, hydraulic deficiencies (including 
components of the system with limiting capacity) and the major sources that contribute to 
the peak flows associated with overflow events;  

b. Design Criteria: Where design criteria do not exist or are deficient, undertake the 
evaluation identified in (a) above to establish appropriate design criteria; and  

c. Capacity Enhancement Measures: The steps needed to establish a short- and long-
term CIP to address identified hydraulic deficiencies, including prioritization, alternatives 
analysis, and schedules. The CIP may include increases in pipe size, I/I reduction 
programs, increases and redundancy in pumping capacity, and storage facilities. The CIP 
shall include an implementation schedule and shall identify sources of funding.  

d. Schedule: The Enrollee shall develop a schedule of completion dates for all portions of 
the capital improvement program developed in (a)-(c) above. This schedule shall be 
reviewed and updated consistent with the Sewer System Management Plan (SSMP) 
review and update requirements as described in Section D. 14.  

RWQCB Requirements: 
Capacity Assessment: Each wastewater collection system agency shall establish a process 
to assess the current and future capacity requirements for the collection system facilities. 
System Evaluation and Capacity Assurance Plan: Each wastewater collection system 
agency shall prepare and implement a capital improvement plan to provide hydraulic capacity 
of key sewer system elements under peak flow conditions. 

The Brown & Caldwell (B&C) and CH2MHILL Inflow/Infiltration (I/I) studies as well as 
the Camp, Dresser and McKee (CDM) master plan study in the 1980’s provided the 
basis for the City of Palo Alto’s 20-year CIP Rehabilitation/Augmentation Wastewater 
Program adopted in 1990 by City Council.  The rehabilitation projects recommended by 
B&C are classified as priorities 1 through 4, but only priority 1 work was included in the 
20-year CIP Wastewater Program.   The early years of the 20-year program included 
only cost-effective infrastructure projects, (i.e., diversion structures and rehabilitation 
projects).  By definition, excessive I/I occurs when the cost to treat the I/I exceeds the 
cost to repair the sewer.  Therefore, the rehabilitation projects were on a schedule that 
was faster than the augmentation (capacity) projects.  
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Design for the CIP projects for sewer rehabilitation has been performed by City staff.  
Most of the design of augmentation work was designed in-house with certain project 
designs supplemented by consultants on an as-needed basis.   

In 2004, an update of the Master Plan was completed by MWH Americas for the City of 
Palo Alto to ascertain the effectiveness of the 20-year rehabilitation/augmentation 
wastewater program.  This document is titled, “Wastewater Collection System Master 
Plan –Capacity Assessment”, March 2004 (Master Plan).  The Executive Summary of 
this report and a CD containing the Master Plan are included in the Element 8 
Appendix.  The Master Plan included a model of the collection system and an 
evaluation of the ability for the system to handle peak flows from a 5-year design storm.  
Collection system improvements were designed for a 20-year design storm however.  
Projects in the Master Plan were broken into three groups, phases ‘A’, ‘B’, or ‘C’.  The 
‘A’ group consists of high priority projects.  The ‘B’ group corrects relatively minor 
deficiencies.  The ‘C’ group identifies potential future deficiencies.   

The 2004 study, due to more refined modeling, concluded that the City’s 20-year CIP 
program was so effective that new CIP implementation recommendations included the 
elimination of $21 million (2003 dollars) of capacity improvements originally identified in 
the 1988 Wastewater Collection (WWC) System Master Plan.  With over half of Palo 
Alto’s land area designated as parks or open space, a relatively small portion (less than 
one percent) of the City consists of vacant, developable land with most projects being in 
the form of redevelopments.  The current 5-year WWC CIP projects are being refocused 
to concentrate on the remaining capacity deficiencies noted in the updated Master Plan 
priority A and selected B projects and ongoing system rehabilitation projects. 

List of Documents in the Element 8 Appendix (see separate tab): 

1. Wastewater Collection System Master Plan – Capacity Assessment: Executive 
Summary  

2. Wastewater Collection System Master Plan – Capacity Assessment (on CD)  
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9. Element 9 – Monitoring, Measurement and 
Program Modifications 

SWRCB Requirements: 
The Enrollee shall:  

a. Maintain relevant information that can be used to establish and prioritize appropriate 
Sewer System Management Plan (SSMP) activities;  

b. Monitor the implementation and, where appropriate, measure the effectiveness of each 
element of the SSMP;  

c. Assess the success of the preventative maintenance program;  
d. Update program elements, as appropriate, based on monitoring or performance 

evaluations; and  
e. Identify and illustrate SSO trends, including: frequency, location, and volume.  

RWQCB Requirements: 
Each wastewater collection system agency shall monitor the effectiveness of each SSMP 
element and update and modify SSMP elements to keep them current, accurate, and available 
for audit as appropriate. 

9.1. Monitoring, Measurement 
The City of Palo Alto Wastewater Operation tracks several performance 
measures through tracking logs, computer database, and annual reports.  The 
field data for each event (pipe cleaning, SSO, lateral replacement and repairs) is 
compiled in a database (ICOMM) and tracked via the GIS system.  On a monthly 
basis, the Operations Supervisor generates monthly reports to monitor and 
evaluate the effectiveness of the City’s collection system operation.  The monthly 
report is also discussed with engineering staff at the Division’s regular monthly 
meetings. In addition, since January 2005 and on annual basis, the report of 
collection system activities has been submitted to the San Francisco Regional 
Water Quality Control Board. The report includes the number, cause, location, 
volume of SSOs and length of pipe cleaned and type of debris found.  An Annual 
SSO Report template is included in the Element 9 Appendix.  The City plans to 
continue tracking performance measures that are currently tracked.  
In order to monitor the effectiveness of the SSMP, the City has selected certain, 
specific parameters that can be documented and compared on an annual basis. 
These parameters were selected because they are straightforward, quantitative, 
and focused on results. Changes in these parameters over time will indicate the 
overall success of the SSMP or, conversely, underlying conditions that can then 
be investigated further.  The actions or measures of program effectiveness are 
shown in Table 9-1 on the following page. 
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Table 9-1 – SSMP Monitoring Parameters, by SSMP Element 

SSMP Element Summary of Element Purpose Actions or Measures for       
Tracking Effectiveness 

Goals  
 

Reduce overflows Not needed 

Organization 
 

Establish the hierarchy  and 
assign responsibility within the 
organization 

Review , update and adjust based on 
organizational changes 

Legal Authority  Ensure the City has sufficient 
legal authority to properly 
maintain the system  

Modify as needed  

Operation and Maintenance 
Program 
 

Minimize blockages and reduce 
SSOs by properly maintaining the 
system and keeping the system 
in good condition 

• Total number and volume of 
SSOs  

• Number of repeat SSOs (same 
location as any previous SSO)  

• Total number of mainline 
blockages  

• Total number of lateral blockages 
• Length of pipe cleaned  
• Length of pipe CCTV’d and 

inspected 
• Number of laterals replaced 
• Length  of mains replaced 
• Number of clean outs installed 
• Length of pipe treated for roots 

Design & Construction 
Standards 

Ensure new facilities are properly 
designed and constructed 

 

Modify as needed 

Overflow Emergency Response  Provide timely and effective 
response to SSO emergencies 
and comply with regulatory 
reporting requirements  

• Response time 
• Overtime hours  
• Monthly trend analysis 

Fats, Oils, & Grease Control  Minimize blockages and 
overflows due to FOG  

• Number of blockages due to FOG  
• Number of overflows due to FOG  
• Number of Facility inspections 

Capacity Management Minimize SSO’s due to 
insufficient capacity by evaluating 
system capacity and 
implementing necessary projects 

• Number of SSO’s due to capacity 
limitations 

• Number of SSO’s due to wet 
weather 

Monitoring, Measurement, & 
Program Modifications  

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

As needed 

Program Audits 
 

Review the program 
effectiveness  and make 
necessary changes to comply 
with the requirements 

Formally audit the program every  
year  

 

Communication Program Evaluate effectiveness of 
communication program and 
identify necessary changes 

As needed 



 

SEWER SYSTEM MANAGEMENT PLAN 

ELEMENT 9 – E ONITORING, MEASUREMENT AND PROGRAM MODIFICATIONS 
  

 

  9-3 

9.2. Program Modifications 
The Palo Alto’s SSMP will be modified to include operational changes that affect 
the SSMP elements. The City will review the successes and needed 
improvements of the SSMP as part of the SSMP annual audit (see Element 10). 

City staff will update critical information, such as radio call signs, contact 
information, name of the Designated Authorized Representative (DOAR) and the 
SSO response chain of communication, as needed.  A comprehensive SSMP 
update will occur every 5 years, as required by the SWRCB. 

List of Documents in the Element 9 Appendix (see separate tab): 

1. Annual SSO Report Template
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10. Element 10 – Program Audits  
SWRCB Requirements: 
As part of the Sewer System Management Plan (SSMP), the Enrollee shall conduct periodic 
internal audits, appropriate to the size of the system and the number of SSOs. At a minimum, 
these audits must occur every two years and a report must be prepared and kept on file. This 
audit shall focus on evaluating the effectiveness of the SSMP and the Enrollee’s compliance 
with the SSMP requirements identified in this subsection (D.13), including identification of any 
deficiencies in the SSMP and steps to correct them.  

RWQCB Requirements: 
Each wastewater collection system agency shall conduct an annual audit of their SSMP which 
includes any deficiencies and steps to correct them (if applicable), appropriate to the size of 
the system and the number of overflows, and submit a report of such audit. 

The City audits and updates its SSMP on an annual basis.  The audit process is 
documented in the Annual SSMP Audit Form, a copy of which is included in the 
Element 10 Appendix.  The audit form provides structure for a systematic review of 
each SSMP element in order to ensure the SSMP contains current information, 
regulatory requirements are satisfied, and programs are effective.  If updates or 
changes are required, the content and timeline to complete those change are described 
in the audit form.  The Annual SSMP Audit Form, intended as an attachment to the 
Annual SSO Report, is submitted to the RWQCB by March 15th following the end of the 
calendar year being audited.  

The first annual audit was completed for the 2008 calendar year.  This audit was 
conducted by a team that consisted of the WGW Operations Manager and Supervisor, 
as well as various operations personnel. 

List of Documents in the Element 10 Appendix (see separate tab): 

1. Annual SSMP Audit Report Form 
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11. Element 11 – Communication Program  
SWRCB Requirements: 
The Enrollee shall communicate on a regular basis with the public on the development, 
implementation, and performance of its Sewer System Management Plan (SSMP). The 
communication system shall provide the public the opportunity to provide input to the 
Enrollee as the program is developed and implemented.  
The Enrollee shall also create a plan of communication with systems that are tributary 
and/or satellite to the Enrollee’s sanitary sewer system.  
 

 
Outreach and public education are an important part of the City of Palo Alto’s 
operations.  On an annual basis, the City utilizes various medium (newspaper, 
utility insert and website) to inform its utilities customers of various topics 
including sanitary sewer collection system issues. Most recently, public outreach 
material on “how to keep your sanitary sewer working properly” was published on 
the web and sent to the customers.  The outreach material  provided instruction 
for reporting sewer blockage and overflows to the City’s dispatch center.  In 
addition, the Environmental Compliance Division (ECD) distributes public 
education materials on proper disposal and handling of the household grease. 
 
A copy of the City of Palo Alto SSMP will be made available in the City library 
and on the city’s web site.  A section of the website entitled “Sewer System 
Management Plan” is currently under development and will be in place by 
Summer 2009.  The website will include a link to the SSMP, as well as a link to 
the California Integrated Water Quality System’s (CIWQS) public reports.  This 
website provides public access to reported SSO data and information about 
regulatory developments. 
 
A communication plan with the collection systems tributary to the RWQCP 
(Partner agencies) is already in place and meetings are held periodically on 
various topics of interest. 
 
On October 22, 2007, the City Council passed a resolution approving the SSMP 
Development Plan and Schedule.  Also, in accordance with section D.14 of the 
GWDR, the SSMP will be resubmitted for approval by the City Council if future 
updates result in significant changes.  
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WASTEWATER DESIGN STANDARDS 

 
1.01  DESIGN WASTEWATER FLOW 
 
General: 
 
A capacity study report shall be submitted by the Project Engineer when plans are submitted for preliminary 
review.  The report shall provide the following information for the study area: 
 

A.  Pipe information for each new sewer reach, including: 
 

Pipe diameter 
Slope 
Invert elevations 
Length 
Roughness coefficient for Manning’s equation 
Design capacity 
Full pipe capacity 
Design flow 
Percentage of full pipe capacity utilized1 
Pump station operation parameters (if applicable) 

 
B.  Land use information for conditions prior to commencement of project, immediately after 

completion of project, and at build-out, including: 
 

Residential users 
Square footage for Commercial/Industrial users 
Square footage for “High Tech” Industries2 
Sewered acreage 

 
C.  Map showing: 

 
Location of new sewer reaches and pump stations 
Proposed connection point(s) to existing City sewers 
Location of residential/commercial/industrial users 

                     
1 Calculated by dividing the design flow by the full pipe capacity and multiplying by 100. 
2 “High tech” industries are defined as those with unusually high water requirements 
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Design: 
 
Sewers shall be designed for a design flow 20 years from the current year. The design flow is composed of up 
to three components: peak base wastewater flow (PBWF), groundwater infiltration (GWI), and rainfall-
dependent infiltration/inflow (RDI/I).  The design flow shall be based on the greater of the following two 
formulas: 
 
(PBWF X .75) + GWI + RDI/I 
PBWF + GWI  
 
Exception:  If the wastewater flow is pumped, design flows downstream of the pump station shall be based on 
the maximum capacity of the pump(s). 
 

1.01.01 Peak Base Wastewater Flow (PBWF) 
 

Average base wastewater flow (ABWF) is the average daily dry weather flow contributed from 
residential, commercial, industrial, and “high tech” users.  ABWF is calculated by applying the unit 
flow rates shown in Table 1-1 and then multiplying those rates by the number of units for the 
appropriate category.  If supporting data indicates the need, a higher unit flow rate should be applied 
for commercial/ industrial users.  The ABWF values must be multiplied by a peaking factor to account 
for the variations that occur hour-to-hour and day-to-day. 

 
A peaking factor is determined by the equation: 

 
Peaking Factor = 3.15 * ABWF -0.104 

 
where ABWF is in million gallons per day (mgd).  The peaking factor has a maximum of 4.0 and a 
minimum of 1.0.   

 
PBWF = ABWF * Peaking Factor 

 
1.01.02  Groundwater Infiltration (GWI) 

 
Groundwater infiltration is groundwater that enters the collection system from defects in the pipes, 
pipe joints, and sewer structures.  The amount of GWI entering the collection system depends on the 
structural condition of the system, the depth of the pipes, and the elevation of the groundwater table 
relative to the elevation of the sewer pipes.  GWI tends to decrease during the dry summer and fall 
months and gradually increases as the wet-weather season progresses.GWI is calculated by applying 
the GWI unit flow rate that corresponds to the project’s basin to the sewered area.  GWI unit flow 
rates are shown in Table 1-1. 
 
1.01.03  Rainfall-Dependent I/I (RDI/I) 

 
Rainfall-Dependent I/I is storm water that enters the collection system in direct response to the 
intensity and duration of individual rainfall events.  In addition to being dependent on rainfall events, 
RDI/I is sensitive to soil moisture, increasing throughout the wet weather season as the soil moisture 
increases.  A 20-year storm event shall be used to determine estimated RDI/I for new sewers. 

 
RDI/I is calculated by applying the RDI/I unit flow rate that corresponds to the project’s basin to the 
sewered area.  RDI/I unit flow rates are shown in Table 1-1. 
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Table 1-1     Unit Flow Rates for ABWF, GWI, and RDI/I* 
 

A.  Average Base Wastewater Flow (ABWF) 
  Unit Unit Flow Rate 
Land Use Category Land Use Designation (gpd/unit)       (gpd)  
Residential 
 Single Family  SF Dwelling Unit 220 
 Multi-Family  MF Dwelling Unit 160 
 Transit-Oriented   CC Dwelling Unit 160 
Commercial CS, CN, CH Building Sq. Ft. 0.15 
Research/Office Park  RO Building Sq. Ft. 0.10 
Light Industrial  LI Building Sq. Ft. 0.10 
Major Institutional   MISP Building Sq. Ft. 0.15 
School   S Student 15 
 
B. Groundwater Infiltration (GWI) = 500 gpd/acre 
 
C. Rainfall-Dependent I/I (RDI/I) = 1,900 gpd/acre  

 
* All rates are based on the 2004 Wastewater Collection system Master Plan. 
 
1.02 PIPE CAPACITY  
 
The theoretical capacity of new pipes shall be calculated using Manning’s equation. The "n" value (Manning's 
roughness coefficient) shall be equal to 0.014 for pipes less than 48 inches in diameter and 0.013 for pipes 
greater than or equal to 48 inches in diameter. 
 
Manning’s Equation 
 

Q (cfs) = 1.49 / n * A * Rh
2/3 * S½ 

 
Q = Flow (cfs) 
n = Manning's roughness coefficient 
A = Area in flow (ft2) 
Rh = Hydraulic Radius (ft) 
S = Slope (ft/ft) 
 
1.03 PIPE SIZE, SLOPE, DEPTH, AND ALIGNMENT 
 

1.03.01  Size 
 

Pipes less than or equal to 10 inches in diameter shall be sized to handle peak flows at 75% of full 
pipe capacity.  Pipes greater than 10 inches in diameter shall be sized to handle peak flows at 90% of 
full pipe capacity. 

 
No gravity sewer mains shall be less than 8 inches in diameter and no sewer laterals less than 4 
inches in diameter. 

 
As a rule, when a smaller sewer joins a large one, the top of both pipes (crowns) should be at the 
same elevation. 
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1.03.02  Slope 
 

All sewers shall be designed and constructed to give mean velocities, when flowing full, of not less 
than 2.0 feet per second.  The following are the minimum slopes that should be provided: 
 

                                                       Minimum Slope 
            Sewer Size                        (Feet Per 100 Feet)     
                 

  8 inch                          0.34 
             10 inch                              0.25 
             12 inch                              0.19 
             15 inch                              0.14 
             18 inch                              0.11 
             21 inch                              0.09 
             24 inch                              0.08 
             27 inch                              0.07 
             30 inch                              0.06 
             36 inch                              0.04 
 

Where velocities greater than fifteen (15) feet per second are attained, special provision shall be 
made to protect against displacement by erosion, shock, and hydraulic jumps at changes in velocity.  
Sewers on 20 percent slopes or greater shall be anchored securely with concrete anchors, spaced as 
follows: 

 
a. Not over 36 feet on center for grades of 20 to 35 percent;  

 
b. Not over 24 feet on center for grades of 35 to 50 percent; 

 
c. Not over 16 feet on center for grades of 50 percent and over. 

 
1.03.03  Depth 

 
In general, sewers should be below pressure utilities and be sufficiently deep to receive sewage from 
basements. 
 
Crown (top inside surface of the pipe) of any inlet pipe shall not be lower than the elevation of the 
outlet main crown in the manhole, unless otherwise approved by the Engineer.   
 
1.03.04  Alignment 

 
The horizontal and vertical alignment of sewers shall be maintained by the use of laser survey 
equipment.  Unless otherwise approved by the Project Engineer, all sewers shall be constructed 
straight and at uniform grade between manholes.   

 
1.04 MANHOLES 
 
Manholes shall be installed: at the end of each lines; at all changes in grade, size or alignment; at all 
intersections; and at distances not greater than 400 feet.  Greater spacing may be permitted in large sewers 
greater than 30 inches in diameter.   
 

1.04.01  Drop Manholes 
 

A drop pipe should be provided for a sewer entering a manhole at an elevation of 30 inches or 
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more above the top of the manhole outlet pipe.  Where the difference in elevation between the 
incoming sewer and the top of the outlet pipe is less than 30 inches, the invert should be 
channeled to prevent solids deposition. 

 
Drop manholes should be constructed with an outside drop connection.  Inside drop connections, 
allowed only in special cases approved by the Engineer, shall be secured to the interior wall of the 
manholes and provide access for cleaning. 

 
Due to the unequal earth pressures that would result from the backfilling operation in the vicinity of 
the manhole, the entire outside drop connection shall be encased in concrete. 

 
The minimum diameter of manholes shall be 48 inches. A minimum access diameter of 24 inches 
shall be provided. 

 
The flow channel through a manhole should be made to conform in shape and slope to that of the 
sewers.   

 
Manholes shall be of the pre-cast concrete type with a poured-in-place base. 

 
All pipes entering the manhole shall be provided with a flexible joint within 12 inches of the edge of 
the concrete base. 

 
1.05  SEWERS CROSSING STREAMS 
 
Sewers crossing streams shall be at a sufficient depth below the natural bottom of the stream bed to 
protect the sewer line and shall be installed in a steel casing.  If open cut excavation method is used, 
casing shall be encased in concrete.  In general the following cover requirements must be met: 
 

a. One foot of cover is required where the sewer is located in rock;  
 

b. Three feet of cover is required in other material.  In major streams, more than three feet of 
cover may be required, and 

 
c. In paved stream channels, the top of the sewer line should be placed a minimum of one 

foot below the bottom of the channel pavement. 
 
Less cover will be approved only if the proposed sewer crossing will not interfere with the future 
improvements to the stream channel.  Reasons for requesting less cover should be given in the Bid. 
 
Sewers located along streams shall be located outside of the stream bed and sufficiently removed 
therefrom to provide for future possible stream widening and to prevent pollution by siltation during 
construction. 
 

1.05.01  Alignment 
 

Sewers crossing streams should be designed to cross the stream as nearly perpendicular to the 
stream flow as possible and shall be free from change in grade.  Sewer systems shall be designed 
to minimize the number of stream crossings. 

 
1.05.02  Materials 

 
Sewers entering or crossing streams shall be constructed of Class 52 Ductile Iron Pipe with 
concrete encasement.  Sewers shall be constructed so they will remain watertight and free from 
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changes in alignment or grade.  Material used to backfill the trench shall be stone, coarse 
aggregate, washed gravel, or other materials which will not cause siltation. 

 
1.05.03  Siltation and Erosion 

 
Construction methods that will minimize siltation and erosion shall be employed.  The design 
engineer shall include in the Project Specifications the methods(s) to be employed in the 
construction of sewers in or near streams to provide adequate control of siltation and erosion. 
Project Specifications shall require that cleanup, grading, seeding, and planting or restoration of all 
work areas shall begin immediately.  Exposed areas shall not remain unprotected for more than 
seven days. 

 
1.06 AERIAL CROSSINGS 
 
Support shall be provided for all joints in pipes utilized for aerial crossings.  The supports shall be designed 
to prevent overturning and settlement. 
 
Expansion jointing shall be provided between above-ground and below-ground sewers. 
 
For aerial stream crossings the impact of flood waters and debris shall be considered. 
 
1.07 PROTECTION OF WATER SUPPLIES 
 

1.07.01  Water Supply Interconnections 
 

There shall be no physical connections between a public or private potable water supply system 
and a sewer, or appurtenance thereto which would permit the passage of any sewage or polluted 
water into the potable supply.  No water pipe shall pass through or come in contact with any part of 
a sewer manhole. 

 
1.07.02  Relations to Water Works Structures 

 
In general, sewers shall meet the requirements of the California Department of Health Services 
"Criteria for the Separation of Water Mains and Sanitary Sewers" - Basic Separation Standards. 
 
a.   Parallel Construction:  The horizontal distance between pressure water mains and sewer 

lines shall be at least 10 feet. 
 

b. Perpendicular Construction (Crossing):  Pressure water mains shall be at least one foot 
above sanitary sewer lines where these lines must cross. 

 
These separation distances shall be measured from the nearest edges of the facilities. 

 
Exceptions to the basic separation standards shall comply with the "Criteria for the Separation of 
Water Mains and Sanitary Sewers" and will be reviewed by the City on a case by case basis. (See 
Utility Standard Detail #WGW-08) 

 
Water mains and sewer lines must not be installed in the same trench. 

 
 
 
 

*** END OF SECTION *** 
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Water Quality Plan Check Requirements:  
  
Newly Constructed, Tenant Improvement and Remodeled 
Food Service Establishment (FSE) Projects 
 
Please call the Environmental Compliance Division of Public Works Department 
at (650) 329-2598 for assistance, co-inspections or dye testing of drainage fixtures 

 
Undesignated Retail Space: 
 
A.  PAMC 16.09 

Newly constructed or improved buildings with all or a portion of the space with undesignated tenants or future use 
will need to meet all requirements that would have been applicable during design and construction.  If such 
undesignated retail space becomes a food service facility the following requirements must be met: 

 
Designated FSE Project: 
 
B.  Grease Control Device (GCD) Requirements, PAMC Section 16.09.103(a) & cited Bldg/Plumbing Codes 

1. The plans shall specify the manufacturer details and installation details of all proposed GCDs.  (CBC 1009.2) 
2. GCD(s) shall be sized in accordance with the 2007 California Plumbing Code. 
3. GCD(s) shall be installed with a minimum capacity of 500 gallons. 
4. GCD sizing calculations shall be included on the plans.  See a sizing calculation example below. 
5. The size of all GCDs installed shall be equal to or larger than what is specified on the plans. 
6. GCDs larger than 50 gallons (100 pounds) shall not be installed in food preparation and storage areas.  Santa 

Clara County Department of Environmental Health prefers GCDs to be installed outside.  GCDs shall be installed 
such that all access points or manholes are readily accessible for inspection, cleaning and removal of all contents.  
GCDs located outdoors shall be installed in such a manner so as to exclude the entrance of surface and 
stormwater.  (CPC 1009.5) 

7. All large, in-ground interceptors shall have a minimum of three manholes to allow visibility of each inlet piping, 
baffle (divider) wall, baffle piping and outlet piping.  The plans shall clearly indicate the number of proposed 
manholes on the GCD.  The Environmental Compliance Division of Public Works Department may authorize 
variances which allow GCDs with less than three manholes due to manufacture available options or adequate 
visibility. 

8. Sample boxes shall be installed downstream of all GCDs. 
9. All GCDs shall be fitted with relief vent(s).  (CPC 1002.2 & 1004) 
10. GCD(s) installed in vehicle traffic areas shall be rated and indicated on plans. 

 
C.  Drainage Fixture Requirements, PAMC Section 16.09.106(c) & cited Bldg/Plumbing Codes 

1. To ensure all FSE drainage fixtures are connected to the correct drain lines, each drainage fixture shall be clearly 
labeled on the plans.  A list of all fixtures and their discharge connection, i.e. sanitary sewer or grease waste line, 
shall be included on the plans. 

2. A list indicating all connections to each proposed GCD shall be included on the plans.  This can be incorporated 
into the sizing calculation. 

3. All grease generating drainage fixtures shall connect to a GCD.  These include but are not limited to: 
a. Pre-rinse (scullery) sinks (direct connection) 
b. Three compartment sinks (pot sinks) (direct connection) 
c. Drainage fixtures in dishwashing room except for dishwashers shall connect to a GCD (direct connection) 

i. Examples:  trough drains (small drains prior to entering a dishwasher), small drains on busing 
counters adjacent to pre-rinse sinks or silverware soaking sinks 

d. Floor drains in dishwashing area and kitchens 
e. Prep sinks (indirect connection) 
f. Mop (janitor) sinks 
g. Outside areas designated for equipment washing shall be covered and any drains contained therein shall 

connect to a GCD. 
h. Drains in trash/recycling enclosures 
i. Wok stoves, rotisserie ovens/broilers or other grease generating cooking equipment with drip lines 

(indirect connection) 
j. Kettles and tilt/braising pans and associated floor drains/sinks 
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      Drainage Fixture Requirements (continued) 
4. The connection of any high temperature discharge lines and non-grease generating drainage fixtures to a GCD is 

prohibited.  The following shall not be connected to a GCD: 
a. Dishwashers (direct connection) 
b. Steamers (indirect connection) 
c. Pasta cookers (indirect connection) 
d. Hot lines from buffet counters and kitchens (indirect connection) 
e. Hand sinks (direct connection) 
f. Ice machine drip lines (indirect connection) 
g. Soda machine drip lines (indirect connection) 
h. Drainage lines in bar areas (indirect connection) 

5. No garbage disposers (grinders) shall be installed in a FSE.  (PAMC 16.09.103(e))   
6. Plumbing lines shall not be installed above any cooking, food preparation and storage areas. 
7. Each drainage fixture discharging into a GCD shall be individually trapped and vented.  (CPC 1014.5) 

 
D.  Covered Dumpsters, Recycling and Tallow Bin Areas PAMC, 16.09.032b(16) 

1. New buildings constructed to house FSEs shall include a covered area for all dumpsters, bins, carts or container 
used for the collection of trash, recycling, food scraps and waste cooking fats, oils and grease (FOG) or tallow. 

2. The area shall be designed and shown on plans to prevent water run-on to the area and runoff from the area. 
3. Drains that are installed within the enclosure for recycle and waste bins, dumpsters and tallow bins serving FSEs 

are optional.  Any such drain installed shall be connected to a GCD. 
4. If tallow is to be stored outside then an adequately sized, segregated space for a tallow bin shall be included in the 

covered area. 
 
E.  Large Item Cleaning Sink, PAMC 16.09.032b(16) 

FSEs shall have a sink or other area drain which is connected to a GCD and large enough for cleaning the largest 
kitchen equipment such as floor mats, containers, carts, etc.  Recommendation:  Generally, sinks or cleaning areas 
larger than a typical mop/janitor sink are more useful. 

  
F.  GCD sizing criteria and an example of a GCD sizing calculation (2007 CPC) 

 
Sizing Criteria:     GCD Sizing: 
Drain Fixtures   DFUs   Total DFUs GCD Volume (gallons) 
Pre-rinse sink   4   8  500 
3 compartment sink  3   21  750 
2 compartment sink  3   35  1,000 
Prep sink   3   90  1,250 
Mop/Janitorial sink  3   172  1,500 
Floor drain   2   216  2,000 
Floor sink   2 

 
Example GCD 
Sizing Calculation: 

 
 
 
 
 
 
 
 
 
 
 
Note: 
• All resubmitted plans to Building Department which include FSE projects shall be resubmitted to Water Quality. 
 
• It is frequently to the FSE’s advantage to install the next size larger GCD to allow for more efficient grease discharge prevention 

and may allow for longer times between cleaning.  There are many manufacturers of GCDs which are available in different shapes, 
sizes and materials (plastic, reinforced fiberglass, reinforced concrete and metal) 

 
• The requirements will assist FSEs with FOG discharge prevention to the sanitary sewer and storm drain pollution prevention.  The 

FSE at all times shall comply with the Sewer Use Ordinance of the Palo Alto Municipal Code.  The ordinances include 
requirements for GCDs, GCD maintenance, drainage fixtures, record keeping and construction projects. 

Quantity Drainage Fixture & Item Number DFUs Total 
1 Pre-rinse sink, Item 1 4 4 
1 3 compartment sink, Item 2 3 3 
2 Prep sinks, Item 3 & Floor sink, Item 4 3 6 
1 Mop sink, Item 5 3 3 
1 Floor trough, Item 6 & tilt skillet, Item 7 2 2 
1 Floor trough, Item 6 & steam kettle, Item 8 2 2 
1 Floor sink, Item 4 & wok stove, Item 9 2 2 
4 Floor drains 2 8 
 1,000 gallon GCD minimum sized Total: 30 





  
 
Record No.____ Business Name _______________________________Ph. #______________ Fax ___________ 
Business Address _________________________________ Business Owner _____________________________   
Contact Person/Title ________________________________________Email _____________________________  
Seating Capacity_______ Meals/Peak Hour_______ Last Inspection _____________Inspection Date __________  
 
Food Service 
Establishment (FSE) 
Priority Level 
� 1) Problem FSE in hot    
     spot 
� 2) Problem FSE 
� 3) FSE in hot spot 
� 4) FSE that has only had  
     minor issues in the past 
� 5) FSE with potential to  
     generate FOG 
� 6) FSE without significant  
     potential to generate  
     FOG 
 
FSE Type 
_____________________   

 
Service Type 
� Single service 
     (Disposable) 
� Full service 
� Sit down 
� Take out 
 
Primary Languages 
� English  
� Spanish 
� Chinese 
� Korean 
� Vietnamese 
� Other: _____________   
 
GRD(s) Maintenance Log 
� Yes, available 
� Yes, can not locate 
� Offsite 
� No, do not have 
 
 
 

Cleaning GRD(s) 
Last cleaning 
date:__________________ 
Frequency: 
_______________ Week(s) 
_______________ Month(s) 
Other: ________________ 
� Self 
� Contractor: __________ 
______________________  
Ph.#: _________________ 
Additives: � No � Yes,   
______________________  
 
Lateral/Internal Cleaning 
� No  � Yes, Vendor:     
______________________   
Ph.#: _________________ 
Freq: _________________ 
 
Grease Removal Device(s) 
(GRD) 
� None 
Grease trap # ___________  
Grease interceptor # _____  
Mechanical # ___________ 
_________________gallons 
____________________lbs.  
Dimensions:  
L_____, W______, H_____ 
� Opened & Appearance 
______________________  
 
Equipment to GRD(s) 
Sink # _________________ 
3 comp. sink # __________ 
Mop sink # _____________ 
Dishwasher # ___________ 
    Temperature__________ 
Floor drain # ____________ 
Flow restrictor # _________ 
Other: _________________  
 

BMP Posters Displayed 
� No 
� Yes, #______ 
 
Cooking Equipment 
Grill #_________________  
Fryer #________________  
Oven #_________________  
Stove # ________________  
Wok # ________________  
Rotisserie # ____________  
 
Best Management 
Practices (BMPs)  
� Drain screens, frequent 
     cleaning of screens 
� Disposal of food waste  
     to trash 
� Dry wipe: pots, pans, 
     dishes before washing 
� Safe procedure for  
     disposing of fats, oils &  
     grease (FOG) 
� Spill clean-up 
� Employee training 
 
Grinder/Disposer 
� No 
� Yes, #______ 
 
Tallow Bin 
� No   � Yes, #____ 
Vendor: _______________   
Ph.#: _________________  
Freq: _________________  
Condition 
� Good 
� Oil spilled 
� Lid not on correctly 
 
 
 

Trash/Back Area  
� Covered/Enclosed 
� Uncovered 
� Dumpster(s) 
� Container(s) 
� Compactor(s) 
� Shared 
� Not shared 
� Good condition 
� Moderate condition 
� Bad 
� Leaking 
 
Floor Mat Cleaning 
� Outside to ___________ 
______________________  
� Inside to ____________ 
______________________  
Vendor: _______________  
Ph.#:__________________  
 
Exhaust Hood & Filter 
Cleaning 
Hoods ________________ 
Filters _________________ 
______________________  
Vendor: _______________  
Ph.#:__________________ 
 
Storm Drains # _________ 
 
Zinc-Free Floor Finish 
� No  � Yes, 
______________________    
 
BMP Posters Given 
� No 
� Yes, #_____ 
Language(s) ____________

Comments: ___________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

� Please fax, (650) 494-3531, or mail (above address) ___________________________________ by _________________. 

 
_________________________________________________ 
Inspector’s Signature                                 Date 
 
Print Name _______________________________________ 
 
 
 

 
_________________________________________________ 
Facility Contact Signature                            Date 
 
Print Name _______________________________________ 

Regional Water Quality Control Plant 
2501 Embarcadero Way 
Palo Alto, CA  94303 * (650) 329-2598 

FOOD SERVICE FACILITY 
INSPECTION SURVEY 



THE SAN FRANCISCO BAY. 
IT’S PART OF YOUR DAILY LIFE.

SO DON’T DISPOSE OF USED COOKING OIL OR
GREASE DOWN THE DRAIN.
We live, work and play in a watershed that
flows to the Bay .

When gr ease is pour ed down sinks, it can 
sol id i fy  and cause sewer backups into 
houses or onto str eets. Raw sewage can 
enter stor m drains, cr eeks and the Bay , which
harms wildlife.

POUR COOKING GREASE OR SMALL AMOUNTS
OF OIL INTO A SEALED CONTAINER (solidified
with an absorbant such as used paper 
towels for liquid cooking oil) and place in
the garbage.

Deep fr ying a turkey? Bring your leftover 
fr ying oil to the Recycling Center , located at
the east end of Embar cader o Road acr oss
from Byxbee Park. For mor e infor mation,
call 650-329-2598 or visit our website.

The Regional W ater Quality Contr ol Plant is operated by the City of Palo Alto for the East Palo Alto Sanitar y District, Los Alt os, Los Altos Hills,
Mountain View , Palo Alto and Stanfor d. 

Individuals with disabilities who r equire accommodations to access City facilities, ser vices or pr ograms, or who would like inf ormation on the 
City's compliance with the Americans with Disabilities Act (ADA) of 1990, may contact the City’s ADA Coor dinator at 650-329-255 0 (voice) 
or e-mail ada@cityofpaloalto.or g  Printed on r ecycled paper .       11/08



Element 8 Appendix 
 

1. Wastewater Collection System Master Plan – Capacity Assessment: 
Executive Summary 

2. Wastewater Collection System Master Plan – Capacity Assessment 
(on CD) 
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City of Palo Alto Utilities Department 
Water Gas Wastewater Division 
Sanitary Sewer Overflows (SSO) 

[Date] Annual Report 
 
 

Introduction 
 
The City of Palo Alto owns and operates approximately 202 miles of gravity flow 
wastewater collection system pipeline that range from 6 to 72 inches in diameter.  The 
City also owns and operates the lower portion of approximately 18,000 lateral service 
connections that serve residents and businesses within the City limits.  The City’s 
wastewater is treated by the Regional Water Quality Control Plant that is operated by the 
City of Palo Alto in partnership with the City of Mountain View, City of Los Altos, East 
Palo Alto Sanitary District, Town of Los Altos Hills and Stanford University. 
 
Highlights 
 
In [year] the Utilities Wastewater Collection System program continued with the 
planning, operation and maintenance of the City’s collection system to reduce overflows, 
protecting public health and the San Francisco Bay.  During this period, over [number] 
feet of sewer mainlines were cleaned, videoed, or replaced.  In addition, the City spent 
over [amount] in contracts with various firms for the maintenance and rehabilitation of its 
collection system.  A summary of [year] activities is provided in Table 1. 
 
During the same period, the operation and crew responded to [number] sewer related 
calls in which [number] were overflows.  [number] of the overflows were due to the 
sewer main blockages and [number] were due to the blockage of the lower laterals.  In 
Palo Alto, the City owns and maintains the lower portion of the laterals that extend from 
the house line at the property line to the sewer main.  The Field Service Representative 
(FSR) continues to be the first responders to all sewer calls.  Each FSR is trained to 
assess the severity of each sewer call based on type of blockage or volume of overflow 
and make decisions in the next level of response required.  In case of an overflow, the 
FSR will provide immediate protection of the storm water system by placing a rubber mat 
on the catch basin or applying spill absorbent (Spill Shark) to dam the flow.  In [year] the 
FSR’s average response time to a sewer call was [number] minutes. 
 
All field data are collected for data entry to an ICOMMM database and if needed, entry 
to the State Water Resources’ database (CIWIQS).  The operation crews are trained on 
field data collection, proper documentation, and improved accuracy.  In [year], the 
ICOMMM database and the City GIS were fully utilized to generate follow up inspection 
report and hydroflushing schedules.  The City authorized contract services with 



ICOMMM to update and improve the database.  The new program will generate work 
orders and various map based reports. 
 
The City maintains a service contract with Roto Rooter Company.  The contract provides 
the City with additional coverage to respond to customers’ sewer calls.  This service is 
used on weekdays when the crew is busy with scheduled work.  The City crew responds 
to sewer calls as needed on evenings and weekends.  In addition to the Roto Rooter 
contract, the City maintains a service contract for sewer lateral replacement, cleanout 
installations and spot repairs. 
 

Table 1 
Collection System Maintenance & Construction Activities 

[year] 

Activities Footage 

Sewer Main Rehabs  

Replace Laterals  

CCTV & Line Cleaning  

Service Calls  

Manhole Replacement  

 
Number and Size of Sanitary Sewer Overflows 
 
There were [number] Sanitary Sewer Overflows (SSOs) for the [year] reporting period.  
This number includes the overflows from city clean-outs and manholes.  [overflow cause] 
caused the majority of overflows. Approximately [number] % of the overflows occurred 
[location].  Only [number] % of the overflows were caused by grease.  As indicated in 
Table 2, the size of the distribution of SSO (gallons) category has remained the same, 
with approximately [number] % of SSOs being less than [number] gallons.  The standby 
and the maintenance crews are trained to report all SSOs regardless of their volume.    



Table 2 
Range of Overflows 

[date range] 

Number % of Total Size of 
SSO 

(gallons) [year] [year] [year] [year] [year] [year] 
1,000 or 
more 

      

100 to 999       
10 to 99       
Less than 
10  

      

Total*       
* These numbers include incidents of overflows from both manholes and clean-
outs. 

 
 

Table 3 
Volume of SSOs 

Subject Volume (gallons) Percent of Total by Volume 
Estimated SSO    
Estimated volume that was 
contained and returned to the 
sewer or hauled away 

   

Estimated volume of 
wastewater that may have 
reached surface water 

   

 
Based on the operator’s reports, approximately [number] % of the total gallons of SSOs 
were vacuumed and wither hauled away or discharged back into the sanitary sewer.  Only 
[number] % of the total gallons of SSOs that entered the storm drains could not be 
recovered and may have reached the wet wells or the creeks.   
 
Cause of SSOs  
 
On our SSO reports for [year], the causes contributing to the SSO were documented.  The 
predominant causes of SSOs during this reporting period were [causes].  The causes of 
[number] % of the blockages were unknown.   



Table 4 
Causes of SSOs 

Number Percent of 
Total Calls Cause of SSO 

[year] [year] [year] [year] 
Roots     
Grease     
Debris     
Other (rags, paper)     
Offset Joints     
Unknown     

Total Causes     
 

Location of SSOs 
 
The SSOs predominantly occurred in [location].  The majority of SSOs were a result of 
[explanation].  The number of FOG related SSOs has decreased by [number] % over the 
[year] values.  The location of FOG related problems [explain distribution] between 
residential and commercial areas.  The areas of the collection system with high 
occurrence of FOG related SSOs are flushed on a [duration] basis.  The Operations and 
Environmental Compliance Division (ECD) coordinate their resources to identify the 
locations of the problems.  If FOG is caused by a commercial facility, the ECD staff 
conducts an inspection of the facility and if needed, a compliance directive will be issued.  
All of the results are discussed art monthly operational meetings.   
 
Status of Development of Sewer System Management Plan 
 
[include status report] 
 
 
Certification 
 
I certify under penalty of law that this document and all attachments are prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted.  Based on my 
inquiries of the staff who managed the system, or those persons directly responsible for 
gathering the information, 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. 
 
Sincerely,  
 
[City Official] 
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City of Palo Alto 
Sewer System Management Plan (SSMP) 

[YEAR] Annual Audit Report  
 
The purpose of the Annual SSMP Audit is to evaluate the effectiveness of the City 
of Palo Alto’s (City’s) SSMP and to identify any needs for improvement.  The 
audit is submitted pursuant to the requirements included in the State Water 
Resources Control Board Order No. 2006-0003-DWQ and San Francisco Bay 
Regional Water Quality Control Board’s Sewer System Management Plan 
Development Guide, July 2005.  Information collected in the Annual Report of 
Sanitary Sewer Overflows was used in preparing this audit and therefore the two 
reports are intended to be submitted as one document.   
          
Directions: Please check YES or NO for each question.  If NO is answered for 
any question, describe the updates/changes needed and the timeline to complete 
those changes in the “Description of Scheduled Updates/Changes to the SSMP” 
section on Page 5 of this form.   

 YES NO 
ELEMENT 1 – GOALS 

A. Are the goals stated in the SSMP still appropriate and accurate? □ □ 
 

ELEMENT 2 -- ORGANIZATION 

A. Is the Public Works Services Key Staff Telephone List current? □ □ 

B. Is the Sanitary Sewer Overflow Responder Telephone List current? □ □ 

C. Is Figure 1 of the SSMP, entitled “City Organization Chart,” current? □ □ 

D. Are the position descriptions and accurate portrayal of staff 
responsibilities? □ □ 

E. Is Table 2 of the SSMP, titled “Chain of Communication for Reporting 
and Responding to SSOs,” accurate and up-to-date? □ □ 

 
ELEMENT 3 – LEGAL AUTHORITY 
Does the SSMP contain excerpts from the current Redwood City Municipal Code 

documenting the City’s legal authority to: 

A. Prevent illicit discharges? □ □ 

B. Require proper design and construction of sewers and connections? □ □ 

C. Ensure access for maintenance, inspection, or repairs for portions of the 
lateral owned or maintained by the City? □ □ 

D. Limit discharges of fats, oil and grease? □ □ 
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 YES NO 

E. Enforce any violation of its sewer ordinances? □ □ 
 

ELEMENT 4 – OPERATIONS AND MAINTENANCE  
 Collection System Maps 

A. Does the SSMP reference the current process and procedures for 
maintaining the City’s wastewater collection system maps? □ □ 

B. Are the City’s wastewater collection system maps complete, current, and 
sufficiently detailed? □ □ 

 Resources and Budget 

C. 
Does the City allocate sufficient funds for the effective operation, 
maintenance and repair of the wastewater collection system and is the 
current budget structure documented in the SSMP? 

□ □ 

 Prioritized Preventive Maintenance 

D. Does the SSMP describe current preventive maintenance activities and the 
system for prioritizing the cleaning of sewer lines? □ □ 

E. 
Based upon information in the Annual SSO Report, are the City’s 
preventive maintenance activities sufficient and effective in minimizing 
SSOs and blockages? 

□ □ 

 Scheduled Inspections and Condition Assessments 

F. 

Is there an ongoing condition assessment program sufficient to develop a 
capital improvement plan addressing the proper management and 
protection of infrastructure assets? Are the current components of this 
program documented in the SSMP? 

□ □ 

 Contingency Equipment and Replacement Inventory 

G. 
Does the SSMP list the major equipment currently used in the operation 
and maintenance of the collection system and document the procedures of 
inventory management? 

□ □ 

H. Are contingency equipment and replacement parts sufficient to respond to 
emergencies and properly conduct regular maintenance? □ □ 

 Training 

I. Is the training calendar current? □ □ 

J. Does the SSMP document current training expectations and programs 
within the City’s Wastewater Division? □ □ 

 Outreach to Plumbers and Building Contractors 

K. Does the SSMP document current outreach efforts to plumbers and 
building contractors? □ □ 

 
 

 

 

 

City of Palo Alto SSMP Audit Form  Page 2of 5  



 

 YES NO 
ELEMENT 5 – DESIGN AND PERFORMANCE STANDARDS 

A. 

Does the SSMP contain current design and construction standards for the 
installation of new sanitary sewer systems, pump stations and other 
appurtenances and for the rehabilitation and repair of existing sanitary 
sewer systems? 

□ □ 

B. 
Does the SSMP document current procedures and standards for inspecting 
and testing the installation of new sewers, pumps, and other 
appurtenances and the rehabilitation and repair of existing sewer lines? 

□ □ 

 
ELEMENT 6 – OVERFLOW AND EMERGENCY RESPONSE PLAN 

A. 
Does the City’s Sanitary Sewer Overflow and Backup Response Plan 
establish procedures for the emergency response, notification, and 
reporting of sanitary sewer overflows (SSOs)? 

□ □ 

B. 
Are Wastewater Division staff and contractor personnel appropriately 
trained on the procedures of the Sanitary Sewer Overflow and Backup 
Response Plan? 

□ □ 

C. 
Considering performance indicator data in the Annual SSO Report, is the 
Sanitary Sewer Overflow and Backup Response Plan effective in handling 
SSOs in order to safeguard public health and the environment? 

□ □ 

 
ELEMENT 7 – FATS, OILS, AND GREASE (FOG) CONTROL PROGRAM 

A. Does the Fats, Oils, and Grease (FOG) Control Program include efforts to 
educate the public on the proper handling and disposal of FOG? □ □ 

B. 
Does the City’s FOG Control Program identify sections of the collection 
system subject to FOG blockages, establish a cleaning schedule and 
address source control measures to minimize these blockages? 

□ □ 

C. 
Are requirements for grease removal devices, best management practices 
(BMP), record keeping and reporting established in the City’s FOG 
Control Program? 

□ □ 

D. Does the City have sufficient legal authority to implement and enforce the 
FOG Control Program? □ □ 

E. Is the current FOG program effective in minimizing blockages of sewer 
lines resulting from discharges of FOG to the system □ □ 

 
ELEMENT 8 – SYSTEM EVALUATION AND CAPACITY ASSURANCE PLAN 

A. 

Does the Redwood City Sanitary Sewer Master Plan evaluate hydraulic 
deficiencies in the system, establish sufficient design criteria and 
recommend both short and long term capacity enhancement and 
improvement projects? 

□ □ 

B. 

Does the City’s Capital Improvement Plan (CIP) establish a schedule of 
approximate completion dates for both short and long-term improvements 
and is the schedule reviewed and updated to reflect current budgetary 
capabilities and activity accomplishment? 

□ □ 
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 YES NO 
ELEMENT 9 – MONITORING, MEASUREMENT, AND PROGRAM 

MODIFICATIONS 

A. Does the SSMP accurately portray the methods of tracking and reporting 
selected performance indicators? □ □ 

B. Is the City able to sufficiently evaluate the effectiveness of SSMP 
elements based on relevant information? □ □ 

ELEMENT 10 – SSMP AUDITS 

A. 
Will the SSMP Audit be submitted with the SSO Annual Report to the 
Regional Water Board by March 15th of the year following the end of the 
calendar year being audited? 

□ □ 

 
ELEMENT 11 – COMMUNICATION PROGRAM 

A. 
Does the City effectively communicate with the public and other agencies 
about the development and implementation of the SSMP and continue to 
address any feedback? 

□ □ 
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Description of Scheduled Updates/Changes to the SSMP 
 
Directions:  For each NO answer, please describe the planned revision and indicate the 
date the revision will be completed.  Reference the SSMP element and question number 
with each explanation. 

 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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