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The Environmental Finance Center Network (EFCN) is a 

university-based organization promoting innovative and 

sustainable environmental solutions while bolstering efforts 

to manage costs.

About Us

Our Building Technical, Managerial, and Financial Capacity Programs for Small 

Water and Wastewater Systems provide free training and technical assistance 

across every state, territory, and tribal nations. Technical assistance is available 

on a first-come, first-served basis.



Smart Management for Small 

Water Systems Program



• Southwest Environmental Finance Center at the University of New Mexico

• Syracuse University Environmental Finance Center

• Environmental Finance Center at The University of North Carolina at Chapel Hill

• Environmental Finance Center at Wichita State University

• Environmental Finance Center at Sacramento State

• New England Environmental Finance Center at the University of Southern Maine

• Environmental Finance Center at the University of Maryland

• Government Finance Officers Association (GFOA)

• National Association of Development Organizations (NADO)

• Mississippi State University Extension

• Environmental Finance Center West

• Great Lakes Environmental Infrastructure Center at MTU

The Small Systems Water and Wastewater Teams



EFCN Links

https://www.efc.csus.edu/

https://efcnetwork.org/

https://efcnetwork.org/assistance/request-assistance/

https://www.efc.csus.edu/
https://www.efc.csus.edu/
https://efcnetwork.org/
https://efcnetwork.org/assistance/request-assistance/


Asset Management

Rate Setting and Fiscal Planning 

Leadership Through Decision-

making and Communication

Water Loss Reduction

Energy Management Planning

Accessing Infrastructure 

Financing Programs

Workforce Development 

Water Conservation Finance 
and Management

Collaborating with 
Other Water Systems 

Resiliency Planning

Managing Drought

Services



Agenda

• Background: water use efficiency and conservation

• Components of a water conservation program

• Demand planning and forecasting

• Setting water rates for conservation

• Resources and links



Background: Water Use 
Efficiency and Conservation



Key Factors in Water System Performance

Asset

Management

Governance

Financial

Capability

Operations

System 

Performance 

How can water 

use efficiency & 

conservation 

contribute to 

these goals?



Where Does Water Conservation Happen?

We can all conserve:

• Cities 

• Suburbs

• Farms and rural areas

For this webinar, we will focus

on urban and suburban water 

conservation

Source: Sioux-city.org



Water Conservation: National Trends

Public per capita water use in the U.S. is trending downward

• Population is increasing, but water is being used more efficiently
• We need better data in the U.S.

In many communities, water 

agencies already incentivize 

water conservation

Source: USGS, “Water Use in the U.S.” 2015 
based on data for Public Supply
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Water Conservation: National Trends

Total & per capita demand is decreasing, but regional differences persist

Sources: Pacific Institute (left) and OWP at Sacramento State (right)

Data from USGS and California Department of Water Resources & State Water Resources Control Board 



Water Conservation: National Trends

Sources: NBC5 (Dallas-Fort Worth, Texas), Daily Freeman (New York) Jefferson Public Radio (California), North Georgia Water



Water Conservation: National Trends

Sources: grist.org, audobon.org, Milesi et al (2005)

Lawns are still popular, but growing interest in native landscaping



Are Efficiency and Conservation the Same?

Water Use Efficiency

• Adopting technology and promoting behavioral change to better 

use available water resources
• “Get more per drop” 

Water conservation 

• Aggregate water reductions

Water use efficiency does not 

always result in conservation

Source: awwa.org



What Drives Water Conservation?

Depends on who you ask:
• Economist >> prices & rates

• Engineer >> technology (fixtures, leak detection)

• Hydrologist >> climate

• Landscape Architect >> design

• Sociologist >> networks & information 

sharing, population changes

• Anthropologist >> Rights, access, & power

• Policy-maker >> policies & regulations

• Ecologist >> plants

• Water conservation manager: 

“I’m not picky, just gonna do what works…”
Source: mercurynews.com



Is Drought the Only Reason to Conserve Water?

• Drought is a regular event

that affects water use and 

can be planned for:

• Mitigation & preparation

• Forecasting

• Shortage response

• Recovery & relief

• But, water conservation is

not just a response to 

disasters



Why Invest in Water Conservation Programs?

U.S. homes & businesses are saving water through efficiency
• EPA WaterSense

• State and local requirements
• Codes and behavior changes

• Drought

If water agencies do not incorporate 

efficiency & conservation into 

demand planning, there is a 

risk of “over-building”

Source: www.epa.gov/watersense/homes

A new home built to EPA WaterSense standards could 

use 35 gallons per person per day or less



Benefits of Water Conservation Planning

Save residents and businesses money on water bills

Avoid unnecessary new infrastructure

“OneWater” planning
• Link water supply with wastewater 

and stormwater improvements

Keep water in aquatic ecosystems

Reduce energy use and 

greenhouse gas emissions

Source: Arizona Department of Water Resources



Challenges in Water Conservation Planning

Water conservation programs can face many challenges

• Funding

• Technical expertise

• Public participation
• Changing behavior and expectations 

is difficult

• Acceptance by Boards/Councils

• Effects of conservation on existing

infrastructure & operations
Source: edenprairie.org



Components of Water Use Efficiency 
and Conservation Programs



Components of Water Conservation Programs

Public education and outreach programs
• Websites, SWAG, advertising, 

social media, public relations, outreach 

to schools & community groups

Incentives and rebates
• Financial support for homes and 

businesses to purchase new fixtures, 

reduce irrigation, and save water

Codes and regulations
• e.g. irrigation schedules, water loss

Technical assistance
• Support local businesses and industries

Source: sjwater.com



Steps to Implement Water Conservation Programs

Identify vision and goals
• Coordination and public input, evaluate available resources

Evaluate water demand
• Estimate future demand, available supplies,

and conservation needs

Estimate conservation potential
• Evaluate conservation options, water savings, and costs/benefits

Document plans and get input
• Document goals: Water conservation master plan

• Funding: How will I pay for conservation programs?

• Align with other plans (capital improvements, rate studies, etc.)

Adoption and implementation
Source: spokanecity.org



Public Education and Outreach

Lots of great examples from around the country!

• School & community programs

• “Tips & tricks” brochures
• Games

• Signage

Sources: 

San Bernadino Valley Water District,

Redwood Community Action,

City of Charlottesville,

soquelcreek.org



Source: iefficient.org (Inland Empire, California)



Rebates, Incentives, and Infrastructure Options

Ways to save water:

• Replace residential indoor fixtures
• Toilets, clothes washers, dishwashers, faucets, showers 

• Upgrade outdoor irrigation and landscape
• Replace turf, invest in efficient irrigation

• Commercial buildings
• Laundromats, restaurants, office bathrooms

• Leak loss detection
• Replace leaking water lines, automated household leak detection monitoring𝑽𝒕𝒐𝒕𝒂𝒍 𝒓𝒆𝒅𝒖𝒄𝒕𝒊𝒐𝒏 𝒇𝒐𝒓 𝒂 𝒇𝒊𝒙𝒕𝒖𝒓𝒆 = 𝑽𝒇𝒊𝒙𝒕𝒖𝒓𝒆,𝒑𝒆𝒓 𝒖𝒔𝒆 ∗ 𝒏𝒖𝒔𝒆𝒔 ∗ 𝑷𝒇𝒖𝒕𝒖𝒓𝒆𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑢𝑠𝑒 𝑓𝑜𝑟 𝑎 𝑓𝑖𝑥𝑡𝑢𝑟𝑒 (𝑡𝑜𝑡𝑎𝑙 𝑖𝑛 𝑎 𝑑𝑖𝑠𝑡𝑟𝑖𝑐𝑡 𝑜𝑟 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑝𝑒𝑟 𝑓𝑖𝑥𝑡𝑢𝑟𝑒)𝑛𝑢𝑠𝑒𝑠 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑠𝑒𝑠 𝑜𝑓 𝑎 𝑓𝑖𝑥𝑡𝑢𝑟𝑒 𝑝𝑒𝑟 𝑑𝑎𝑦𝑃 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

Program Fixture Gallon/Use

WaterSense

Toilets 1.28

Bathroom faucets 1.20

Kitchen faucets 1.80

Showerheads 1.80

Energy Star
Dishwashers 3.62

Clothes washers 19.15

Source: EPA Water Sense

Approximate consumption (gallons per use) 

of current efficient fixtures 



Water Conservation Master Plans

Codifies long-term conservation targets, investments, and funding

• Demand forecast

• Current (if any) water conservation 

program options

• Evaluation of future conservation 

program options

• Recommendations

• Funding and financing

Source: bawsca.org



Demand Planning and 
Forecasting



Demand Planning

Measures of demand:
• Average-day demand (ADD) is the total volume of water delivered to the system over a 

year divided by 365 days

• Maximum-day demand (MDD) is the largest total volume 

of water delivered to the system in a single day

• Peak-hour demand (PHD) is the largest 

single-hour volume of water delivered 

to the system

Estimate these demand values with your data
• Some benchmarks exist:

• MDD = from 1.5 to 3x’s larger than ADD
• PHD = from 2.5 to 5x’s larger than ADD

Sources: Handbook of Public Water Systems, 2nd Edition (2001), 

OWP at Sacramento State (2018)



Demand Forecasting

Thinking ahead: How will demand change?
• Consider backup capacity sized to meet 

future demand → Demand forecasting

Methods for Demand Forecasting:
• Extrapolation

• Use population, current water use, and estimates

of conservation rates

• Statistical modeling

• Develop a regression model to understand 

drivers of demand. 

• End-use modeling

• Model fixtures throughout service area

• Emerging methods Sources: Pacific Institute (2018), Flory 2012 



Demand Forecasting: Extrapolation Approach

Minimum data needs for extrapolation:
• Current land uses and future land use projections

• Population

• Drought and water conservation rates

• Existing water consumption rates

Scenario planning: Low-to-High Ranges

𝑫𝒕𝒐𝒕𝒂𝒍,𝒇𝒖𝒕𝒖𝒓𝒆 = 𝑫𝒑𝒆𝒓 𝒄𝒂𝒑,𝒄𝒖𝒓𝒓𝒆𝒏𝒕 ∗ 𝒓𝒄𝒐𝒏𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏 ∗ 𝑷𝒇𝒖𝒕𝒖𝒓𝒆𝐷 = 𝑊𝑎𝑡𝑒𝑟 𝐷𝑒𝑚𝑎𝑛𝑑, 𝑟𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 = 𝐴𝑠𝑠𝑢𝑚𝑒𝑑 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑤𝑎𝑡𝑒𝑟 𝑢𝑠𝑒 𝑓𝑟𝑜𝑚 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑝 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
Source: Handbook of Public Water Systems, 2nd Edition (2001)



Demand Forecasting: Other Approaches

Demand forecasting can get fancy

Source: OWP at Sacramento State

End-Use Modeling

Statistical Modeling



Population and Consumption Changes

How does water use change over time?

Population 

Change

Change in Per 

Capita Demand 

(Efficiency)

Change in 

Total Demand 

(Conservation) 

Same Decrease Decrease

Increase Decrease

Depends on 

rates of 

change in 

population 

and per capita 

use

Decrease Decrease Decrease

Sources: Pacific Institute, OWP at Sacramento State

How Could Total Demand Changes with 

Population and Per Capita Use?



Demand Planning and Forecasting Resources

Pacific Institute (2018). Integrating Water Efficiency into Long‐Term Demand Forecasting (No. 

4495). Water Research Foundation

AWWA (2008). Forecasting Urban Water Demand, Second Edition. 

OWP at Sacramento State (2018). Small Water Systems Operation and Maintenance. 

HDR Engineering, Inc (2001). Handbook of Public Water Systems. 



Using Water Rates to Pay for 
and Promote Water 

Conservation



What is the “Right” Rate Structure?
• How does a system decide how much to bill customers?

• Identify funding needs, collect data, assess community characteristics, explore 
community desires and needs (by board or customers)

• A well-design rate structure should:

• Provide adequate funding

• Achieve a desired Level-of-Service

• Be affordable for the community

• Meet regulatory requirements

• Other objectives…

Source: tuscon.com



Examples of Water System Objectives

Full cost 
recovery/ 
revenue 
stability

Encourage 
conservation

Foster 
business-
friendly 

practices

Maintain 
affordability

What kinds of rate structures would meet each of these goals? 



Elements of Rate Structure Design

1. Customer classes/distinction

2. Billing period

3. Base charge

4. Consumption allowance included 

with base charge

5. Volumetric rate structure

6. (If applicable) Number of blocks, 

block sizes and rate differentials

7. (Optional) Automatic adjustments

Also: frequency of rate reviews and rate changes
Example Water Bill (Uniform Rates)

Source: EPA



Components of Water Bill Charges

Base charge
Provides a baseline level of revenue

Volumetric (consumptive) charge
Use more, pay more… but how?

Adjustments and surcharges
Additional charges for particular needs

Rate structures by property type
May help balance equity and affordability

Example Water Bill (Block Rates)

Source: EPA



Examples of Water System Objectives

Full cost 
recovery/ 
revenue 
stability

Encouraging 
conservation

Fostering 
business-
friendly 

practices

Maintaining 
affordability

What kinds of rate structures would meet each of these goals? 

Strategies:

Emphasize fixed charges

Adjustments (i.e. drought rates)

Rate structures by property

Strategies:

Emphasize increasing volumetric charges

Strategies:

Income-based assistance

Strategies:

Incentivized rates for commercial/industry



Example Water Bill

Source: rwater.com

Volumetric 

Charge 

(Usage) 

Base Charge 

(Fixed) 

Customer 

Usage 

Information

Billing Period 

Information



Flat rate: All customers are charged a flat free, regardless of how much or little water they use

• The entire water bill is a “base charge”
• Simplest rate structure

• Provides stable revenue

• Common in systems without meters, or for renters

• Does not promote conservation

Non-Volumetric Rates: Fixed Charges

Photo source: zone7water.com



Volumetric Charges: Fixed vs. Variable

• How to set a volumetric charge for consumption?

• Water systems can set volumetric rates based on uniform or variable structures

• Revenue certainty may cost more money

• Bills with fixed rates may be higher for many customers

Uniform Rates

The price per unit does 

not change during the 

term of the agreement

Variable Rates

Price per unit can change 

with conditions, such as 

inflation



Increasing block rate: uses a structure in which the unit 

price of each succeeding block of usage is charged at a 

higher unit rate than the previous blocks 

Declining block rate: uses a structure in which the 

unity price of each succeeding block of usage is charged 

at a lower unit rate than the previous block(s)

Volumetric Charges: Block Rates

Increasing block rates can be used to 

promote conservation

Sources: US EPA



Seasonal Rates: Rates vary by season or month, can encourage conservation during peak use

Drought Rates and Surcharges: Water rate or fees increase during drought

Volumetric Charges: Seasonal & Drought Rates 

Sources: US EPA



Volumetric Charges: “Water Budget” Rates
• Sets water use targets for customers, based on a reasonable anticipated need

• Users are charged a certain rate for use within a budget, and a higher rate for use that 

exceeds that budget

• Goal is to encourage efficient water use

Sources: US EPA



Using water efficiently can save money in the long-term

Some rate structures can promote efficiency 

or address shortages:

• Block rates

• Budget-based rates

• Drought surcharges

Aligning Rates and Water Conservation

Sources: US EPA, Alliance for Water Efficiency



Water Conservation Planning:
Takeaways and Resources



Water Conservation Planning: Takeaways

• Water conservation programs have many benefits

• Even if you don’t plan for it, your agency will likely see reduced 
demand in the future

• Public support and “buy-in” is a never-ending task

• Funding water conservation requires planning
• Reducing consumption can reduce revenue

Source: Delaware Public Radio



Resources for Water Conservation Planning

• Alliance for Water Efficiency
https://www.allianceforwaterefficiency.org/

• EPA Water sense
https://www.epa.gov/watersense

• American Water Works Association (AWWA)
https://www.awwa.org/Resources-Tools/Resource-Topics/Water-Conservation



Technical Assistance and More Information

• Environmental Finance Center Network

EFC-Network provides technical assistance
https://efcnetwork.org

• Rural Community Assistance Corporation (RCAC)
https://www.rcac.org

https://www.efc.csus.edu/

Erik Porse
OWP at Sacramento State | UCLA

erik.porse@owp.csus.edu

https://www.efc.csus.edu/
https://www.efc.csus.edu/

