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APPENDIX Q: 
Case Study: “Best-in-Class” Municipal 
Recycled Water Program  

A CASE STUDY 

City and County of San Francisco’s Non-Potable Water Program 

and Blueprint for Onsite Water Systems 

May 24, 2018 

 

This case study was prepared with the assistance of the San Francisco Public Utilities Commission (SFPUC) 

 

The purpose of this report is to identify ways that Tulare County and its stakeholders can 

increase opportunities for accelerating water and electricity efficiencies. Limited water supplies 

and increased climate variability are putting pressure on San Joaquin Valley cities, counties, and 

utilities. Addressing these challenges include, but are not limited to, increasing the use of non-

potable water sources through the development of alternate water supplies, promoting new 

technologies, and streamlining permits and approvals. 

This report looks at the San Francisco Public Utilities Commission’s (SFPUC) experience in 

establishing the City and County of San Francisco's (CCSF) Non-Potable Water Program (NPWP) 

which is helping SFPUC meet its goal of developing an additional 10 million gallons per day of 

local water resources. SFPUC, in collaboration with other entities, has developed a step-by-step 

guide for implementing on-site water systems.  The Blueprint guide can be modified and used 

by other water utilities and local governments to help address the on-going drought and 

increased water demand.285     

Non-Potable Water Program (NPWP)  

In 2012, the City and County of San Francisco (CCSF) adopted its Water System Improvement 

Program and an aggressive goal to reduce water demand by 10 million gallons per day (MGD) by 

2018.  The SFPUC implements numerous water programs to achieve this goal. One of these 

programs, the Non-Potable Water Program (NPWP) was approved in 2012 with the objective to 

save on-site potable water by using alternate water sources. The CCSF adopted the Onsite Water 

                                                 
285 "Blueprint for Onsite Water Systems: A Step-by-Step Guide for Developing a Local Program to Manage Onsite Water 
Systems." Outcome of an “Innovation in Urban Water Systems” conference held May 29-30, 2014 in San Francisco; 
funded by the Water Environmental Research Foundation and the Water Research Foundation and led by the San 
Francisco Public Utilities Commission (SFPUC). Published September 2014. 
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Reuse for Commercial, Multi-Family, and Mixed Use Development Ordinance (known as the Non-

Potable Water Ordinance, Article 12C). The program took two years to develop and began as a 

voluntary program for specific building types. 

In 2013, the program expanded to include district scale systems; and in 2015, it became a city-

wide, mandatory program for commercial, multi-family and mixed use developments that met 

specific criteria. The program originally allowed for the collection and treatment of rainwater, 

storm water, gray water, black water and foundation drainage for on-site non-potable 

applications. 

When the program began, a pilot project was initiated by the SFPUC using its new office 

building (277,500 square feet). The building was designed and built to collect, treat and use 

alternative water sources and included 1) a Living Machine water treatment system and 2) a 

rainwater harvesting system.   The Living Machine technology treats all of the building's 

wastewater, up to 5,000 gallons per day (gpd) and then distributes the treated water for toilet 

flushing.  Through a series of ecologically engineered wetlands located in the sidewalks 

surrounding the building and in the lobby, the wetlands treat and reclaim the building’s 

wastewater (gray water and backwater) to provide all daily water needed to flush the building’s 

high-efficiency toilets and urinals.  The Living Machine reduced per person water consumption 

from 12 gpd (normal office building) to 5 gpd.  In addition, a rainwater cistern (25,000 gallon 

capacity) was installed to capture rainwater from the building's roof and play area.  Treated 

rainwater is used for landscape irrigation around the building and offsets approximately 8,000 

gallons annually.  The total project cost for these alternate water uses was less than 1 percent 

of the building's total construction costs ($1 million).  The SFPUC building's potable water 

consumption was reduced by approximately 65 percent (800,000 gallons annually).286 

Since 2012, many governmental and privately owned buildings have incorporated onsite water 

systems.  During Fiscal Year (FY) 2015-16 (July 2015 to June 2016), 17 water budget 

applications to install onsite water systems were received by the Non-Potable Water Program.   

These 17 new projects proposed to offset approximately 38.3 million gallons per year of 

potable water. Combined with the 13 projects from FY 2014-15, 12 projects from FY 2013-14, 

and 18 projects from FY 2012-13, the estimated potable offset of the 60 projects is 62.2 million 

gallons of potable water each year.287  

Currently, alternate water sources in the NPWP include: 

1. Rainwater - precipitation collected from roofs or other manmade above grade surfaces. 

2. Storm water - precipitation collected from at or below grade surfaces. 

3. Gray water - wastewater from bathroom sinks, showers, and washing machines and 

laundry tubs. 

                                                 
286 “Non Potable Water System Projects Report.” San Francisco Public Utilities Commission. January 2017. 

287 “Water Resources Division’s Annual Report, Fiscal Year 2015-2016.” San Francisco Public Utilities Commission. 
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4. Black water - wastewater containing bodily or other biological wastes from toilets, 

dishwashers, kitchen and utility sinks. 

5. Foundation drainage - nuisance groundwater extracted to maintain structural integrity that 

would be discharged to City's sewer system. 

The ordinance requires: 

 All new development projects of 250,000 square feet or more of gross floor to install onsite 

water systems to treat and reuse available gray water, rainwater, and foundation drainage 

for toilet and urinal flushing and irrigation. 

 All new development projects of 40,000 square feet or more of gross floor area to prepare 

and submit to the CCSF, water budget calculations assessing the amount of available 

rainwater, gray water, and foundation drainage, and the demands for toilet and urinal 

flushing and irrigation and Water Use Calculator. 

Below is a table from the Non-Potable Water Program Guidebook published in January 2018.288 

Table Q-1:  Excerpt from the SFPUC’s Non-Potable Water Program Guidebook 

 
Project Not Required to Install 

an Onsite System 
Projects Required to Install an 

Onsite System 

Requirements for 
alternative water 
sources and non-
potable end uses 

Projects may use any approved 
alternative water source for any 
approved non-potable end use in 
accordance with the required 
water quality and monitoring 
criteria 

Projects must use available graywater, 
rainwater, and foundation drainage to 
meet toilet and urinal flushing and 
irrigation demands in accordance with 
the required water quality and 
monitoring criteria to the extent that: 

 100 percent of these demands 

are met or 100 percent of 

available graywater, rainwater 

and foundation drainage 

sources are captured and 

treated 

Projects may also collect, treat and 
use blackwater and stormwater. 

Eligibility for SFPUC 
grant funding 

Projects are eligible for available 
grant funding through SFPUC’s 
Non-potable Grant Program 

Projects are not eligible for grant 
funding as the project is required to 
comply with Article 12C 

Subject to SFPUC 
water use allocation 
program and excess 
use charges 

Projects are not assigned a 
potable water use allocation and 
are not subject to excess use 
charges 

Projects are assigned a potable water 
use allocation and are subject to 
excess use charges  

Eligibility for water 
and wastewater 
capacity charge 
adjustments 

Projects are eligible for adjusted 
water and wastewater capacity 
changes 

Projects are eligible for adjusted water 
and wastewater capacity charges 

 

                                                 
288 Non-Potable Water Program Guidebook, San Francisco Public Utilities Commission, January 2018. 
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The SFPUC partnered with local, state and federal agencies and research institutions to identify 

ways to successfully implement onsite water systems for non-potable applications. 

Development of this program from the ground up and provided several important "lessons 

learned": 

1. Collaboration among all partnering agencies is key to program success.  

2. Due to the lack of national standards for non-potable water uses, consistent water quality 

standards for treatment, monitoring and reporting is needed.  

3. Any permitting process should address the Technical, Managerial, and Financial (TMF) 

capacity of the permittee. The SFPUC found that this was especially important for district 

scale systems where the number of end users is high and system operation is complex. 

Because of this, treatment operators must have the training, skills and capabilities to 

operate and maintain the onsite non-potable water system on an on-going basis.  

Below are the ten key steps identified in the SFPUC Blueprint.289 These steps and key elements 

are important for successfully implementation of onsite water systems for non-potable water 

applications.  The Blueprint was created to assist communities that want to establish an onsite 

water systems program.  In addition, the Blueprint can help address water, storm water, and 

wastewater management programs in a coordinated manner.   

STEP 1. Establish Working Group:  Establish a small working group to guide the 

development of the local program.   Representatives from the departments of Public Health, 

Planning, Building Inspections, Public Works, and water utilities with authority over any aspect 

of the program must participate on, or be consulted by, the working group.  This core group 

will be responsible for the development and implementation of the new program.  

Responsibilities include, but are not limited to, 1) identifying roles and responsibilities of 

individual agencies, 2) developing water quality criteria, monitoring and permitting 

requirements, 3) ensuring the new program reflects the needs of its core members, and 4) 

promoting the new program through incentives and other mechanisms. Private stakeholders, 

such as developers, non-profit organizations, or other non-governmental stakeholders that are 

engaged in green buildings, water conservation or reuse can be invited to participate or provide 

feedback.   

STEP 2. Select the Types of Alternate Water Sources: Narrow the specific types of alternate 

water sources in the new program.  It is important to identify the specific types of alternate 

water sources to be included in the program.  The amount of resources and staff needed will 

increase with the number of alternate water sources that are included in the program.  It may 

be easier to start with one alternate source to ensure success at the beginning of the new 

program.  The most common types of alternate water sources include:   

 Rainwater - precipitation collected from roofs. 

 Storm water - precipitation collected from the ground. 

                                                 
289 The complete Blueprint guide can be found at www.sfwater.org/np. 

http://www.sfwater.org/np
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 Gray water - wastewater from bathtubs, showers, bathroom sinks, and clothes washing 

machines. 

 Black water - wastewater from toilets, dishwashers, kitchen sinks and utility users. 

The same terminology and definitions should be used across the local building, plumbing and 

health codes to minimize confusion among city staff, developers and the public.   

STEP 3. Identify End Uses: Classify specific non-potable end uses for your program.  

Alternate water sources can be used for a variety of non-potable uses within and outside a 

building. Identify the specific non-potable end uses, for example irrigation, that will be allowed 

and describe how and where the end use is allowed, for example spray or sub-surface irrigation. 

According to SFPUC, the most common indoor use is toilet/urinal flushing, which use 25 

percent of the total water demand in a residential building and up to 75 percent of total water 

demand in a commercial building. Other potential non-potable water demands include 

irrigation, clothes washers, cooling/heating applications, and process water. These additional 

applications can increase non-potable water demand up to 50 percent for residential buildings 

and 95 percent for commercial buildings. Incorporating many end uses into a new program may 

result in a more complex program structure, but result in more widespread application 

throughout a jurisdiction.   

STEP 4. Establish Water Quality Standards: Develop water quality standards for each 

alternate water source and/or end use. Water quality standards must be established once 

alternate water sources and end uses are identified for the program. Establishment of an on-site 

non-potable program requires researching statutes, regulations, and local codes and ordinances 

to ensure legal compliance and water quality for public safety. The International Plumbing Code 

(IPC) and the Uniform Plumbing Code (UPC) include alternate water sources and water quality 

standards for many alternate water sources. In addition, local ordinances and procedures 

commonly have to be updated or developed. Setting water quality standards can be the most 

time consuming components of a program. The Blueprint lists local, state and national 

guidelines and regulations that might be helpful when establishing a new program. Below is a 

summary of statutes and regulations identified by SFPUC when they developed San Francisco's 

Non-Potable Water Program.   

Table Q-2:  Statutes and Regulations Referred to in SFPUC’s Non-Potable Water Program 

ALTERNATE WATER SOURCE REGULATION 

Black water California Title 22 (recycled water) 

Gray water California Plumbing Code - NSF - 350 

Rain water California Plumbing Code  

Storm water No state codes -- San Francisco Dept. of Public 
health established 

Foundation Drainage No state codes -- San Francisco Dept. of Public 
health established 

 

STEP 5. Identify and Supplement Local Building Practices: Revise local construction 

requirements and building permit processes to reflect new program requirements. It is 
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important to understand the steps of the building and plan review, permit process, and 

construction inspection in order to integrate onsite water systems requirements into these 

processes. For example, the plumbing code may need to be amended to allow for the 

installation of onsite water systems. Construction requirements may need to be amended for 

consistency between plumbing and building requirements. Typical requirements include system 

bypass, backflow prevention devices, cross connection control, storage tanks, and non-potable 

system identification.   

STEP 6. Establish Monitoring and Reporting Requirements: Establish water quality 

monitoring and reporting requirements for ongoing operations. Most jurisdictions do not 

have monitoring standards for the ongoing operation and maintenance of onsite water systems.  

Establishing standards and guidelines for onsite water systems is critical to ensuring public 

health and proper operation of public water systems. Monitoring and reporting frequency will 

vary depending upon the different contaminants and public exposure of the alternate water 

sources and end uses. For example, storm water and gray water must be monitored monthly 

and reported annually to the SF Department of Public Health; however, black water requires 

daily monitoring and monthly reporting.    

STEP 7.  Prepare an Operating Permit Process:  Establish the permit process for initial and 

ongoing operations for onsite water systems. To be effective, procedures should be 

established for ensuring on-going compliance with monitoring and reporting requirements.  

This is typically done through an operating permit for a treatment system authorized by a local 

jurisdiction, which includes the ability to shut down the system if it fails to comply with permit 

requirements. Operating permits may include: 1) reviewing and approving an engineering or 

design report, 2) issuing a permit and 3) reviewing monitoring data. An engineering report 

should detail the collection of alternate water sources(s), treatment system and process and 

end use applications. Permits should be implemented in phases to ensure quality control.  

Phases could include: 1) a start-up permit for 1-3 months with ongoing inspections on a regular 

basis; 2) a temporary use permit for 3-9 months and frequent monitoring; and 3) a final permit 

once standards are consistently met and the operation is safe and reliable.  

STEP 8.  Implement Guidelines and the Program: Publicize the program to provide clear 

direction for project sponsors and developers. Clearly outlining the process for design, 

construction, and operation of onsite water systems and determining the responsible agency 

for each program elements is critical to program success. Developers need to have clear 

direction, especially with respect to building standards, permits, fees and operating 

requirements. Program elements could be implemented in phases to help developers 

successfully implement onsite water systems:   

 Design Phase - application, engineering report, and construction permits. 

 Construction Phase - treatment system review; construction certification, and cross 

connection control test. 

 Operational Phase - permit review and final approval, monitoring, and reporting.  
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Providing fact sheets, guidebooks, "how to" papers, and checklists are also an important part of 

clearly communicating the objectives and requirements of a new non-potable water program.  

Identifying the responsibilities of each department involved in the program is critical for 

developers and property owners to understand how the program works. 

The following chart shows the responsibilities for the City of San Francisco's permitting 

process, including the processing, inspecting, approving, and monitoring of on-site non-potable 

water uses.   

Table Q-3:  City and County of San Francisco’s Streamlined Permitting Process 

SFPUC - WATER 
DEPARTMENT 

SAN 
FRANCISCO 

DEPT OF 
PUBLIC HEALTH 

SAN FRANCISCO 
DEPT OF 
BUILDING 

INSPECTION 

SAN FRANCISCO PUBLIC 
WORKS 

Program 
Administration & 

Outreach 
Public Health Construction Right of Way and Mapping 

Review onsite non-
potable water supplies 
and demands 

Issue water 
quality and 
monitoring 
requirements 

Conduct Plumbing 
Plan check and 
issue Plumbing 
Permit 

Issue Encroachment Permits as 
needed for infrastructure in the 
right-of-way 

Administer citywide 
project tracking and 
annual potable offset 
achieved 

Review and 
approve non-
potable 
engineering report 

Inspect and 
approve system 
installations 

Includes condition on a 
subdivision map or a parcel map 
requiring compliance with the 
Non-potable Water Ordinance 
prior to approval and issuance of 
said map 

Provide technical 
support and outreach 
to developers 

Issue permits to 
operate onsite 
systems 

  

Provide financial 
incentives to 
developers  

Review water 
quality reporting  

  

Manages cross-
connection control 
program 

   

 

STEP 9.  Evaluate the Program: Promote the best practices for onsite water systems. It is 

important to determine the effectiveness, accomplishments, and lessons learned from the new 

program.  On-going evaluation is necessary to determine whether water reduction is being 

accomplished.  Evaluations also help adjust the program to ensure more water conservation 

and reduction in water demand.  Monitor the regulatory compliance of all projects and collect 

data on the types of alternate water sources and end uses to document the amount of potable 

water offsets.  The reports will help educate decision-makers, property owners and the public 

and continually help improve the program.   
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STEP 10.  Grow the Program: Expand and encourage onsite water systems.  Once a program 

has been established, it can be expanded through a variety of actions. A new program could 

start with a single building type and a small geographic area and then add more building types 

or expand to more geographic areas.   

Additional examples to encourage expansion include:  

 Increasing the types of alternate water sources - rainwater, storm water, gray water, 

black water, foundation drainage, cooling tower blow down, and condensate water.  

 Increasing the non-potable applications - toilet and urinal flushing, irrigation, cooling 

tower make-up, clothes washers, process water, and decorative fountains.  

 Providing incentives - reduced or waived permit fees, property tax and/or storm water 

fee reductions, water and sewer bill reductions, loans or on-bill financing, and grants or 

rebates.    

The City and County of San Francisco provides grant funding of up to $500,000 for a project 

that implements onsite water systems. Other cities waive building permit fees and provide 

wastewater allowances to qualified properties with onsite water systems. Additional incentives 

could include rebates, and grants. 

Lessons Learned 

The development and implementation of the Non-Potable Water Program resulted in several 

"lessons learned" for the San Francisco Public Utilities Commission (SFPUC). These lessons were 

key in the successful implementation of the program. For example, the SFPUC learned that 

collaboration among all partnering agencies is key to program success. Also, permitting 

requirements are key to effective implementation.  Treatment system operators must have the 

training, skills, and capabilities to operate and maintain onsite non-potable water system on an 

ongoing basis. Operator capacity should be assessed as part of the permitting process. The 

Technical, Managerial, and Financial (TMF) capacity of the permittee should also be evaluated 

under the permitting process. This is particularly important for district-scale systems where 

there is a large number of end users and system operation is complex. Finally, due to the lack 

of national standards, there is a need for consistent water quality standards for treatment, 

monitoring and reporting.     

 All jurisdictions face significant challenges to improving water-energy efficiencies and 

conserving limited potable water. However, they have different usage patterns, water demands 

and geographic conditions than the City and County of San Francisco. SFPUC's Non-Potable 

Water Program offers a step-by-step guide for improving water-energy efficiencies and 

conserving limited potable water. This suggested guide can be used as is, or modified, to 

address the specific needs of various jurisdictions.    
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Attachment 1 

SUMMARY OF CITY AND COUNTY OF SAN FANCISCO (CCSF) WATER PROGRAMS  

(www.sfwater.org/np) 

 

Water Conservation Programs 

1.  Water Wise Evolutions. Indoor and outdoor evaluations for residential and commercial 

buildings, including water efficient recommendations and irrigation system assessment, and 

leak identification. On site assessments included identifying old plumping fixtures that 

qualified for financial replacement incentives and free water-efficient plumbing devices, 

including showerheads, aerators and toilet leak repair parts.   

2.  High-Efficiency Toilet (HET) Direct Install program. Evaluates and provides free 

replacement of inefficient toilets to non-profit, multi-family affordable housing provides and 

low-incomes rate discount program. The HET Direct Install Program helps reduce water usage 

and utility costs for customers who cannot participate in traditional rebate programs. It was 

funded by $1.2 million in state and federal grants.   

3.  Commercial Equipment Retrofit Grant Program. Provides monies to businesses for onsite 

equipment upgrades, such as cold room, steam sterilizer, and laundry process water efficiency 

programs. 

4.  Toilet and Urinal Rebates. Rebates are used to eliminate older, inefficient 3.5 gallons per 

flush (gpf) or more with new high energy toilets (HETs) with maximum flush of 1.28 gpf.  

Rebates of $125 for tank toilets, up to $500 for flushometer toilet models (high-efficiency 

urinals that use 0.5 gpf or less).   

5. Clothes Washer Rebates. The City and County of San Francisco (CCSF) partners with Bay area 

water agencies and Pacific Gas and Electric Company (PG&E) to provide water and energy 

rebates of $150 for Energy Star high-efficiency clothes washers, including residential, coin-

operated, and commercial-style clothes washers.   

6.  Free High-Efficiency Plumbing Devices. Provides free showerheads, faucet aerators, garden 

spray hose nozzles and toilet leak repair parts to residential and commercial properties. Single 

family and multi-family (10 units or less) customers are able to pick up selected devices from 

SF PUC.    

7.  Laundry to Landscape Program. Provides discounted gray water kits, workshops and onsite 

technical assistance to residents who will design, install and maintain gray water systems that 

direct clothes washing machines water into gardens. 

8.  Landscape Audits. Provides surveys and identifies irrigation improvements to San 

Francisco's largest retail customers and customers with more than one-half acre of landscape.    

9.  Customer Water Use Tools. CCSF established a web portal for customers to view daily water 

use and other water use information. CCSF implements a leak detection program to notify 

http://www.sfwater.org/np
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single-family residential customers with three days of continuous water use. When automated 

meter data shows this, customers are notified they may have a leak and should inspect indoor 

plumbing fixtures and irrigation systems.   

10. Community Garden Grants. Awards grants to community gardens to install dedicated 

water meters to monitor and manage water use.   

11.  Demonstration Gardens and Gardening Classes. Offers classes in partnership with non-

profits to show small-scale organic food products and water-efficient irrigations systems.  

These free workshops help create more water efficient landscapes and increases consumer 

knowledge about non-potable water supply alternates, such as gray water and rainwater 

harvesting.  

New Water Supplies   

1.  Recycled Water Program. Significant work has been completed, or is underway, to provide 

municipal recycled water to San Francisco’s largest irrigation users. Providing recycled water to 

these large irrigation users is not only a logical first step in implementing any major recycled 

water program, but also is a critical step toward meeting the City’s goal to diversify its water 

supply portfolio. 

2.  Recycled Water Truck-Fill Station. SFPUC operates a truck fill station for SFPUC-permitted 

organizations to use disinfected Secondary-23 recycled water for irrigation of roadway and 

freeway landscaping, soil compaction, dust control, street cleaning, and sewer flushing.   

3.  San Francisco Groundwater Supply Project. The San Francisco Groundwater Supply Project 

is a forward-looking, proactive project that allows us to diversify our water sources by blending 

a small amount of local, high quality groundwater with our regional water supplies. By 

diversifying in this way, our water supplies are less vulnerable to risks such as earthquakes, 

drought and maintenance activities, and we are helping to meet the long-term water supply 

needs of the City.  

4.  Regional Groundwater Storage and Recovery Project. This project includes the 

construction of up to 16 new recovery wells and facilities. This is a partnership with SFPUC, 

City of Daly City, City of San Bruno, and California Water Service Company, allowing these 

agencies to operate the basin and provide a new 20 billion gallon regional dry year groundwater 

supply.  

Non-Potable Water Program   

1. Non-Potable Program. Promotes the capture and reuse of water generated on site for non-

potable purposes, such as toilet flushing and irrigation. On-site water reuse can help reduce 

potable water consumption by up to 50 percent in new multi0family residential developments 

and up to 95 percent in new commercial developments. Primary sources of water include gray 

water, rain water, storm water, black water and foundation drainage. This program applies to 

new commercial, multi-family and mixed-use developments.  
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2.  Non-Potable Water Grant Program. This program offers grants of up to $500,000 for 

projects meeting specific requirements.   

3. Public Health Standards Initiative. The SFPUC partnered with the National Water Research 

Institute (NWRI), Water Research Foundation (WRF), and Water Environment and Reuse 

Foundation (WE&RF) to develop public health standards for treated alternate water sources for 

non-potable applications, including water quality criteria, monitoring and permitting standards 

for onsite water systems. This research collaboration culminated in the publication Risk-Based 

Framework for the Development of Public Health Guidance for Decentralized Non-Potable Water 

Systems, which was released in March 2017. The SFPUC has also partnered with the US Water 

Alliance to convene the National Blue Ribbon Commission for Onsite Non-Potable Water 

Systems to advance best management practices that support the use of onsite non-potable 

water systems for individual buildings or at the local scale. The Blue Ribbon Commission 

released A Guidebook for Developing and Implementing Regulations for Onsite Non-Potable 

Water Systems, in 2017, which presents a concrete and actionable framework that states and 

localities can use for regulating and managing onsite non-potable water systems based on best 

in class science and research. 

 

 




