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Constructing a Water Efficiency Plan 

Draft Water Efficiency Implementation 
Plan 

Formulate Draft Water Efficiency Programs

Develop Evaluation Criteria

Evaluate Efficiency Programs,
Prioritize Options

Data Collection ID Conservation Measures

Analyze Water Demand Screen Measures

Delivery Mechanisms

Economic Analysis

Stakeholder Involvem
ent

Source: A & N Technical Services, Inc.
AWWARF Project 2935:  Water Efficiency Programs for Integrated Water Management



Tracking Tool Inputs and Outputs

Model Outputs
Savings Analysis    Benefit-Cost Analysis    Revenue/Rate Impacts    Energy Savings

Conservation 
Measure Data

System 
Avoided Cost 

Data

Baseline 
Demand Data
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Model Navigation Worksheet





Baseline Demands

Two Data Entry Options
o Enter or link to an existing demand forecast
o Use model to grow current demand by population

Plumbing/Energy Code Adjustment
o Model can adjust for impact of existing 

plumbing/energy codes as necessary

Demand Disaggregation
o Peak/Off Peak Seasonal Demands
o Customer Class Disaggregation 



Avoided Costs

Two Data Entry Options
o Enter  or link to an existing avoided cost forecast
o Use model’s avoided cost calculator

Model’s Avoided Cost Calculator
o Short-run avoided O&M

• Water Supply
• Wastewater Treatment

o Long-run avoided or deferred capacity
• Calculates present value of delaying and/or 

downsizing peak season capacity expansion





Setting Up Conservation Measures

Two Specification Options
o Build from scratch
o Import pre-defined measures from library
o Pre-defined measures can be customized

Library currently includes 25 measures
o 13 residential measures
o 8 CII measures
o 4 large landscape measures













Benchmarking Water Loss Control

Conservation Activities Sorted by Utility Unit Cost
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Residential Surveys, SF

CII HE Toilet

Water Loss Control - High*

Residential HE Toilets, SF

Water Loss Control - Low *

Residential Irrigation Controller, SF

Unit Cost ($/AF)
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Reduced demand from:
efficient fixture replacement  under the 
plumbing and appliance codes
active conservation programs
the recession:  industrial shift layoffs, 
home foreclosures

Reduced peak demand in wet years
Increased infrastructure costs
Rise in other fixed costs
Continuing Inflation

What Causes Revenue Instability?



And Conservation?
Conservation is still part of the solution

It is a long-term cost reducer to the utility
Revenue loss is often due to other drivers
Every gallon saved is water that does not 
have to be pumped, treated and delivered
Reduced utility costs generally mean 
reduced customer rates in the long-term due 
to avoided infrastructure
Conservation is an investment and short-
term effects must be planned for



AWE’s First Foray into Rates
Rates and Water Pricing Project 
in the Great Lakes Region
Workshops held in 2010
Primer published 2011 and 
posted at www.a4we.org
Author:  Dr. Janice Beecher, 
Institute for Public Utilities, 
Michigan State University
Practical advice for water board 
elected officials, managers, and 
consumers



Declining Water Sales Summit

Held August, 2012
Hosted by AWE & the 
Johnson Foundation at 
Wingspread
Funded by Walton 
Family Foundation
30 Attendees including 
utility CEO’s, CFO’s, 
regulators, rates 
experts, economists, 
non-profit advocates



Summit Summary

Results of August, 2012 
Rates Summit 
Detailed Summary and 
background Framing 
Paper 
Copies in your packets
Available free of charge 
and posted at 
www.a4we.org



Summit Discussion Areas

1. How and why are water sales declining?
2. Are water utility revenues falling short of 

revenue requirements?
3. Do water utilities and the conservation 

community have a messaging problem?
4. What methods are available to repair 

revenues and improve fiscal stability?
5. What role do industry standards, practices, 

and policy reforms play?



Address the revenue shortfall
Rate adjustments
Improved cost forecasting
Improved demand forecasting
Weather normalization
Cost-adjustment mechanisms
Cost indexed rates
Demand-repression adjustment
Revenue-stable rate design
Property-based fire-protection charge



Improvement Recommendations
Forecast demand to assess water use 
reductions from codes and standards
Compensate for the uncertainty of future sales 
with a risk compensation strategy
Quantify the response of water demand to 
changes in rates and other external factors
Adjust revenue collection annually
Account  for the water savings actually 
achieved by conservation programs
Estimate future cost-effective potential  
Educate the consumer



What’s Next at AWE?

AWE is developing solutions to assist water 
suppliers to set water rates that help:

Provide clean drinking water at rates that are 
fair and affordable for customers today and 
in the future
Support long-term financial sustainability of 
water systems and utilities
Stretch and protect water supplies to fuel 
growing, urbanizing and industrializing 
communities



AWE Rates Project

Handbook for Efficiency-Oriented Rates to 
balance sustainability and financial goals
User-friendly rate model spreadsheets
Second “Solutions Summit” at Wingspread
Online Resource Hub with new case studies 
and tools to design, implement and 
communicate rate changes
Training and education opportunities for 
utility staff



Rates Handbook

Working Title:  Handbook for Achieving 
Efficiency-Oriented Water Rate Structures: 
Balancing Revenue Management, Resource 
Efficiency, and Fiscal Sustainability
Introduction Sections:

Overview of Water Rates, Efficiency, and 
Revenue
Overview of Rate-Setting
Deciding on a Rate Structure and 
Balancing Rate Objectives 



Rates Handbook

Building a Better Rate Structure 
Revenue Requirements
Cost of Service
Rate Design
Revenue Management and Fiscal 
Sustainability



Rates Handbook

A Tool Box for Efficient Rates
Self assessment matrix
Modeling Short Term Water Demand 
Variability
Modeling Water Revenue Variability 
Depicting Customer Bill Impacts
How Cost-effective WUE programs lower 
customer bills



Rates Handbook

Implementing Efficient Rates
Provide recommendations for ensuring 
the smooth implementation of an efficient 
rate structure. 
Provide communication guidance for 
different audiences:  management within 
the agency; the general public; and any 
approval process. 
Provide suggestions for designing 
customer bills to communicate a clear 
price signal and provide messaging for 
steps toward more efficient water use. 



Rates Handbook Case Studies

4-5 case studies to illustrate the principles of 
efficient rate design and illustrate the following: 

Seasonal Rates, Seasonal Costs
Empirical Sales Forecasting
Drought Pricing
Water Budgets, Coping with Water 
Shortage
Consumption-Based Fixed
Fiscal Policies—Reserves, Pass-Through 
Provisions, Decoupling



Rates Handbook Appendices
Appendix A – California Legal, regulatory, & 
statutory issues (Prop 218, CUWCC BMP 1.4)
Appendix B - Marginal/Incremental/Avoided 
Costing Methods
Appendix C - User Guide to the AWE Sales 
Forecasting and Rate Model:

Predicting future block sales (volume and 
revenue)—price elasticity within consumption 
distributions
Customer Consumption Variability—weather, the 
economic cycle, and conservation
Drought Pricing—Contingency planning for net 
revenue neutrality



Rate Model Background

Most water rate models assume:
Future sales are certain
Future sales are known with certainty
Future sales do not respond to price, 
weather, the economy, or supply shortages

This is not the world we live in!



Sales Forecasting & Rate Model
AWE wants to address this deficiency and 
provide the following:

Predicting future block sales (volume and 
revenue)—price elasticity within 
consumption distributions
Analyzing Customer Consumption 
Variability—weather, the economic cycle, 
and conservation
Configuring Drought Pricing—Contingency 
planning for net revenue neutrality



Rate Model Features
Up to 5 predefined Customer Classes
Seasonal differentiation of Water Sales
Predefined water rate alternatives:

Increasing block rates
Uniform Volumetric Rates
Seasonal rates
Water budget based rates
Hybrids

Focus on Net Revenue
Tracks expenditures during shortages
Net revenue neutrality





Timetable
Second Summit at Wingspread:
April 30-May 2, 2014

Handbook completion:  June 2014

AWE Web Site Digital Resource Hub:  
December, 2014




