
   
  

 
 
 
 
 
 
 
 
 

 
 
  
1. Roll Call 

The meeting was called to order by Finance Subcommittee Chair Mark Stratton at 1:31 
p.m. Those present and absent were: 

 
Members Present: 
Mark Stratton (Chair) Representative, City Manager 
Chuck Freitas  Representative, City Manager 
Brian Wong    Representative, City Manager 
Mark Lewis   Representative, Ward 5 
Melissa Mauzy  Representative, Ward 6 
 
Absent:  
Mark Taylor   Representative, City Manager 
Catlow Shipek  Representative, City Manager 

 
Tucson Water Staff Members: 
Tim Thomure   Director 
Scott Clark   Deputy Director 
Pat Eisenberg  Engineering Administrator 
Melodee Loyer  Planning Administrator 
Steve Ritter   Financial Services Administrator 
Fernando Molina  Public Information Supervisor 
Theresa Bourne  Lead Financial Accountant 
Kris LaFleur   Staff Assistant 
 
Other Attendees: 
W. Mark Day   Citizen 
 

2. Announcements – Member Freitas announced that he will be unable to attend the April 
12 subcommittee meeting. 

 
Director Thomure provided an update on the status of AOP settlement funds. He 
indicated that the funds have been received by the City: $8M of the funds are being used 
as budgeted by the utility; an additional $997,000 was also received by the utility, but this 
portion of the settlement has not yet been budgeted; the remaining $8M of the settlement 
has been set aside until its future purpose is determined. Director Thomure indicated that 
discussions about the reserved funds will take place between the City Manager and 
Mayor and Council during City budget discussions in May. He advised CWAC that the 
committee may take a position on use of the reserved funds if it so chooses. 
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3. Call to Audience – There were no audience comments. 
 

4. Review of February 8, 2017, Legal Action Report and approval of Meeting Minutes 
– Members reviewed the Legal Action Report from the February 8, 2017, CWAC Finance 
Subcommittee meeting. Member Lewis moved to approve the Minutes; Member Freitas 
seconded the motion. Discussion ensued. Member Freitas requested a change to the 
last paragraph of Item 5; he asked that the Minutes reflect that he is not opposed to the 
City Administrative Service Fee, but that he is opposed to what he called the excessive 
cost of the Fee. Member Lewis requested a change to Item 6; he asked that the word 
“accurate” in the penultimate paragraph be changed to “appropriate,” and also that the 
word “efforts” in the last paragraph be changed to “program.” With these changes, the 
Minutes were approved by a vote of 5-0. 
  

5. Review of work plan progress & identification of topics for further discussion 1 – 
Staff and members reviewed the work plan discussion process to date and considered 
outstanding topics or unresolved issues warranting further discussion. Harold Smith of 
Raftelis Financial Consultants participated in the discussion via teleconference. 
 
Staff and members indicated further interest in: 
 

- Automatic enrollment in the Zanjero program for customers enrolling in low-
income assistance 

- Addition of a voluntary low-income assistance donation block to the monthly utility 
statement 

- Further exploration of the proposed “Resilience Fee” 
- Determining why Tucson Water departed from a “Base CCF” in previous rate 

structures 
 
Staff directed Mr. Smith to conduct various analyses and to return to the subcommittee 
at a later date to present results. These included: 
 

-  Models exploring an expansion of the low-income assistance program among 
Tucson Water customers, and the impact of such expansion on the utility’s 
business model; suggested increments of expansion included full implementation 
of the program based upon current eligibility requirements, and then based upon 
200% of poverty level, 250% of poverty level, etc. 

-  The above models, with inclusion of a Base Rate in the range of 30%-40% of 
revenues 

-  The above models, with inclusion of a Base CCF of 2 or 3 CCF 
-  All of the above models will examine revenue stability, with the intent of remaining 

revenue-neutral compared to the present rate model 
 
Other topics of discussion included:  
 

- Consideration of placing a spending cap on the annual low-income assistance 
program budget; staff recommended treating the current program budget as a 

                                                           
1 Member Lewis departed and returned at 2:26.  
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cap, with further subcommittee and policy-maker consultation to occur if the funds 
are expended 

-  Potential provision of basic residential plumbing repairs through the low-income 
assistance program or a low-income loan program; members requested that staff 
return in six months with proposed guidelines for such a program 

- Staff indicated that the current registration process for the low-income customer 
assistance program is inadequate to meet demand, and that Tucson Water will 
expand its Customer Service staff to accommodate the community’s needs 

 
Staff and members determined that some topics will not be addressed further at this 
time, including: 
 

- Relief of late fees and penalties for customers enrolled in the low-income program 
- Alteration of due dates or billing schedules for customers enrolled in the low-

income program 
- Sliding-scale type rate structures; staff have determined that Tucson Water’s 

current billing system is inadequate to successfully handle such rate models 
 

6. Clarification of Financial Plan details to be displayed on Tucson Water website 2 –
Staff and members provided background on an unfulfilled request from the CWAC Bill 
Redesign Subcommittee. Member Freitas indicated that the subcommittee had 
requested in August 2016 that staff place Financial Plan information on the Tucson 
Water website. Discussion ensued. Director Thomure instructed staff to post charts and 
data reflecting revenue, CIP budget, and O&M budget from the FY2017 Financial Plan 
on the Tucson Water website; he further instructed staff to post this information from 
subsequent Financial Plans as they become available. 
 

7. Future agenda items – Topics suggested for future discussion or action include:  
 

-  Chair Stratton suggested a discussion about the $8M in reserved AOP 
reimbursement funds 

-  Member Lewis suggested that the subcommittee discuss “the future value of 
water” 

 
Chair Stratton indicated that he will not be in attendance at the March 8 and April 
subcommittee meetings. Staff will poll members to determine if a quorum will be 
present for meetings in March and April.  

 
8. Adjournment – The meeting was adjourned at 3:03 p.m. 

                                                           
2 Member Mauzy departed at 2:47 and returned at 2:49.  
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TUCSON WATER - FINANCIAL WORK PLAN MATRIX - 2016 through 2018
2/17/2017

Completion 
Target TASKS TW Staff RFC/GRG CWAC

City 
Manager

Mayor/ 
Council

External 
Stakeholders

2016
August

Draft Work Plan List P P I,R

14-Sep
Low-Income Assistance Program P S I,R I,D I,A ?

- Maintain low-income assistance while exploring base-rate 
alternatives that achieve long-term revenue stability
- Maintain a strong conservation signal
- Avoid regressive rates for low income customers
- Offer low income plumbing repairs
- Avoid penalties for low income customers
- Scheduled payment date
- Develop a means for community to contribute toward low-
income subsidy on utility statement

12-Oct
Conservation and Revenue Stability P S I,R I,D I,A ?

- Maintaining a strong conservation signal through potential 
rate structure changes

CIP Budget P S I,R I,D I,A
- First review

9-Nov
Conservation and Revenue Stability (continued) P S I,R I,D I,A ?
CIP Budget P S I,R I,D I,A

- Continued review & recommendation
O&M Budget P S I,R I,D I,A

- First review
5-Dec (Cancelled)

14-Dec
CIP Budget P S I,R I,D I,A

- Recommendation
O&M Budget P S I,R I,D I,A

- Recommendation
Base-rate recovery of fixed costs S P I,R I,D I,A

- Review of base-rate alternatives to achieve long-term 
revenue stability & reduce volume-charge volatility

- Review of other rate-structure alternatives

STAKEHOLDERS
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Completion 
Target TASKS TW Staff RFC/GRG CWAC

City 
Manager

Mayor/ 
Council

External 
Stakeholders

STAKEHOLDERS

2017
11-Jan

Reclaimed System & Rates P S I,R I,D I,A
- Analysis of program, future uses, subsidy policies

5-year Financial Plan P S I,R I,D I,A
- First review

25-Jan
5-year Financial Plan P S I,R I,D I,A

- Continued review
8-Feb

5-year Financial Plan P S I,R I,D I,A
- Review & recommendation

Census tract data presentation S P I,R I,D I,A
- Analysis of census data by rate consultants

22-Feb
Subcommittee review & recap of discussions to date

8-Mar
Inside/Outside Differential Rates S P I,R I,D I,A

- Analysis of differential rate structures 
- Legal analysis

22-Mar
Financial Plan / Rate Modeling                                                              P S I,R I,D I,A

- Develop multi-year rate planning process that ensures 
revenue stability, but provides ability to request adjustments 
as circumstances require

12-Apr
Volume Rate Structure (SF Blocks / Tiers & MF) S P I,R I,D I,A

- Analysis of optimal rate-block structures for stimulating 
conservation and maintaining affordability

April date TBD
Summer Tier                                                                                      S P I,R I,D I,A

- Optimization of tiers to promote conservation values; 
currently only Commercial & Industrial 

10-May
System Equity / Economic Development / Equity Fee  P S I,R I,D I,A

- Is current fee is recovering appropriate revenues from new 
development to fund existing capacity?
  - Explore implementation of system equity fees that drive 
redevelopment and annexation

May date TBD
Other developing issues

Pay / Technology - Reviews P P I,R I,D
Rate Model Improvements/Redevelopment I,D P

7-Jun
Brief Full CWAC P P I,R
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Completion 
Target TASKS TW Staff RFC/GRG CWAC

City 
Manager

Mayor/ 
Council

External 
Stakeholders

STAKEHOLDERS

Start 2018 Rate Process
September    - CIP Budget due to Business Services P

October - Department O&M due P
October - CIP Budget CWAC P S I,R

November - Consumption P P
November - O & M Budget CWAC P S I,R

2018
   - Financial Plan / Revenue P P I,R I,D I,A

January - COS / Proposed Rates S,I,D P I,R
February - Study Session / Financial Plan / COS / Proposed Rates P P I,R I,D I,A
February - Sub-Committee Final - Recommendation to CWAC S S P,I,R I,D I,A
February - Sub-Committee Deliberations S S P
February - CWAC Deliberations S S P
February - Public Notice P S

March CWAC Letter P S P
March/April Public Process P S I

May Council Adoption New Rates P S I,A

P Primary responsibility for preparing work product
S Secondary responsibility for preparing work product
I Provides input, advise and feedback
R Makes recommendation 
D Makes decision or provides recommendation
A Approval 



Discussion summary: Low-Income Assistance Program  
CWAC Finance Subcommittee  
September 14, 2016 (Approved for reference in future meetings, 10/12/2016) 
 
Members supported the Base Rate / Base + CCF concepts. However, more information is needed about the size 
and cost of a fully implemented low-income assistance program (LIAP) before members can make budget or 
spending recommendations for changes to the program. Questions to be answered include: 

- What is the full size of the potential customer base that’s eligible to participate in the LIAP? 
- What amount would need to be budgeted for the LIAP if all eligible participants were enrolled? 
- What would be the subsidy per TW customer per month for a fully budgeted program? 
- Should there be a spending cap on the program? 

 
Members support the concept that LIAP spending should reduce water waste and promote conservation. Possible 
approaches would include: 

- Automatic enrollment in the Zanjero program for LIAP participants, to identify household leaks and low-
efficiency fixtures, and to provide conservation advice 

- Help customers who can’t afford home plumbing repairs (leak prevention) 
- Help customers upgrade to efficient fixtures (water conservation) 
- Low-income grant/loan assistance (i.e., RWH program) 

 
Members expressed support for some additional low-income assistance options: 

- Fee / penalty relief 
- Community contribution on utility bill (could support plumbing repairs, crisis vouchers, low-income 

subsidy) 
 
Some members expressed basic disagreement with the Utility administering a LIAP subsidized by ratepayers. 
Reasons included: 

- Written M&C policy indicates that LIAP should be supported by the General Fund 
- Utilities regulated by the ACC are not permitted to operate such programs 
- Low-income funding should be distributed through federal or state agencies, not through utilities 

 
Members want clarification regarding the intent of any potential increase of the Base Rate:  

- Is the intent to increase overall revenues (i.e., increase base rate and hold variable rates steady)  
- Or is the intent to remain revenue neutral (i.e., increase base rates but reduce variable rates) 

o Under revenue-neutral conditions, some members believe a Base Rate increase would not be 
regressive under the current 50% bill-adjustment method 

 
 



Discussion summary: Conservation and Revenue Stability 
CWAC Finance Subcommittee  
October 12 and November 9, 2016 
 
October 12 
A staff presentation included an overview of water utility industry best practices for conservation-based rate 
setting; a review of the conservation signal in Tucson Water’s rate pricing; and common practices for tiered block 
rate-setting.  
 
Discussion ensued between members and staff. Questions and requests from members included: 
 
Provide a full breakdown of Tucson Water’s fixed costs 
 
Explain Tucson Water’s method for determining fixed costs 
 
Are different fixed and variable costs associated with different water resources?  
 
Provide a comparison of Tucson Water’s tier pricing and other utilities’ tiers/blocks. Why is the differential 
between TW’s upper tiers so steep compared to other utilities? 
 
Is it appropriate that conservation-based tiers only apply to residential customers?  
 
 
November 9 
 
Deputy Director Clark briefly reviewed materials and topics that had been discussed during the October 
subcommittee meeting. He indicated that Tucson Water’s current rate tiers provide a strong conservation signal 
for the utility’s residential ratepayers.  

 
Staff and members discussed the background materials provided to the subcommittee, and reviewed comments 
submitted by members after the September 9 meeting. 
 
Members and staff identified various topics and rate strategies that warrant further consideration: 
 

- Member Shipek proposed development of fixed & variable cost structures to be associated with specific 
water resources (i.e., groundwater, CAP, recycled, etc.). First pricing tier would be based on safe 
groundwater yield; second tier would represent CAP, with additional associated fixed costs, and so on.  
 

- Member Lewis suggested: 
o A “hybrid proposal,” described in e-mail of 10/18/2016 (details attached) 
o “CustomerSelect” structure, defined on pg. 23 of the publication “Measuring & Mitigating Water 

Revenue Variability” (details attached) 
 

- Mr. Clark indicated that the utility would ask its rate consultants to review two models: 
o The “Texas example,” as set forth in the publication “Designing Water Rate Structures for 

Conservation & Revenue Stability” (attached). Mr. Clark indicated that the Utility would explore a 
base rate of 30%-40%, based upon guidelines set out in the publication. 

o A “Resiliency Fee,” as proposed by Mark Day and discussed extensively by the subcommittee 
(details attached) 



Kris LaFleur - Rate Structure Input, as requested

From: Mark Lewis <zonamlewis@gmail.com>
To: Mark Stratton <mstratton215@gmail.com>
Date: 10/18/2016 4:16 PM
Subject: Rate Structure Input, as requested
Cc: Kris LaFleur <Kris.LaFleur@tucsonaz.gov>, Brian Wong <brian@bkwfarms.com>

Input Regarding Rate Structure Strategies

I have read back through the four reports provided by staff as well as a number of other similar 
research. While each provided interesting and informative details related to the subject, each 
provides guidance and tools, none provide specific suggestions which directly address our 
situation. I do feel that the middle three paragraphs on Page 6 of the WRF Report #4405 comes 
pretty close to highlighting the non technical challenges we face today related to rate structure, 
here in Tucson.

After digesting all of this, I think it boils down to a few "statements of fact", and a specific idea 
(methodology) for consideration.

Statements: 

1) The is no meaningful relationship between low income and low water use, so any attempt to 
set water rates by suggesting "some folks can't afford it", is simply a misplaced emotion, hurting 
all rate payers and ultimately the City of Tucson (including those low income folks who would like 
to have better jobs in a strong local economy).

2) There is no right or wrong answer related to rate stability VS conservation, and certainly any of 
us could effectively argue any perspective in such a debate. It makes little sense to have these 
theoretical discussions every year when there is no correct or incorrect strategy. 

3) The future of Tucson is directly related to the future of TW and its infrastructure and reliability. 
Failure to acknowledge what each and every report on the subject makes clear is not in anyone's 
short, mid or long range interest. This point is best made in the 2014 UNC / Sierra Club report, 
Page 4 (Executive Summary). "First and foremost, water utilities must set rates to collect revenues 
they need to operate the water utility, invest in its infrastructure, and protect public health. After 
that, utilities can, and do, tweak and tailor the structure of rates to meet any number of 
objectives, including customer affordability, economic development and water conservation." I 
have been participating in the rate setting process for three years and it has become clear that we 
are not approaching this fiduciary duty as the experts all seem to agree we should, and as 
common sense would dictate.

Methodology: Two parts. First establish specific formulae to measure (and set) the key variables in 
the discussion. Consistent calculations of key variables is the back bone of this methodology, 
These variables include:
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a) What is included in the "minimum fee" calculation.

b) What is the actual cost to deliver potable water, effluent and desalinated/recycled waters when 
available.

c) What are TW's legitimate capital needs now, and into the future.

d) Where do we want the tier "breaks", such as 24% increase from Tier 1 to Tier 2, then perhaps 
19% between Tier 2 and Tier 3, and maybe 15% between Tier 3 and Tier 4 (just hypothetical). 

d) A number of other identifiable and calculable metrics. 

Second, annual calculation: 

Develop, and gain consensus on calculations that will determine the rates, the structure, the tiers, 
in advance, based on actual data. Examples: We track consumption per household in detail and 
determine the average water use per household. With this number, we set the following years 
rates by building a rate structure based on "predetermined methodologies". Everything, then ties 
back to our budgeted needs, the number of users, the percentage we have targeted for "base 
fee" (say 35%), and then the tiers are determined by simply math that sets Tier 1 at 87% of actual 
cost, Tier 2 at 95% (increase of 8%), Tier 3 at 110% (increase of 15%) and Tier 4 at 140% (increase 
of 25%)(or whatever math is needed to insure the total review meets the total budget adopted). 
The example is not intended to demonstrate every variable, but to highlight a methodology. 
which is based on the concept that "the math is what the math is, once we have agreed to the 
parameters used to set the rates".

In this scenario, CWAC, City Manager and TW staff (with consultants) would do the heavy lifting, 
the detailed work to set the methodologies in place, M&C will be there to agree, or disagree that 
we need a more disciplined and fact based approach to rate setting, and to ultimately approve or 
not, the recommendations. 

None of what is being suggested above addresses the real concern of affordability for small 
percentage of rate payers. TW has many programs in place to assist with these situations and can 
always adopt additional programs should they be needed.

-- 

Mark Lewis
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Measuring & Mitigating 
Water revenue variability 
understanding How Pricing Can advance
Conservation Without undermining
utilities’ revenue goals

July 2014

Authored by
Shadi Eskaf, Jeff Hughes, Mary Tiger, & Katie Bradshaw,
Environmental Finance Center 
at the University of North Carolina, Chapel Hill

Sharlene Leurig,
Ceres



Measuring & Mitigating Water Revenue VariabilityalTErnaTivE STraTEGiES 23 |

The Water Research Foundation Report15 explains another rate structure that grants utilities
more latitude in increasing fixed revenue in a manner more closely linked to consumption
than meter size. The rate structure entitled CustomerSelect gives individual customers the
choice to select an allotment of use that meets their particular water use needs. Customers
are charged a fixed amount for all water use under that water use allotment. If they go over
their plan’s allotment in a given month, the utility charges a punitive overage fee in the form 
of a very high uniform volumetric rate. Figure 11 displays an example of what residential water
customer bills would look like if the utility offered four plans. A customer that almost always
uses less than 5,000 gallons per month might choose Plan 2, and will try to avoid exceeding
5,000 gallons in order to avoid paying the overage charge beyond that point. A customer that
almost always uses 6-7,000 gallons per month might find it financially worthy to invest in high
efficiency technology or adjust behavior so that he/she could “fit” into Plan 2. This model
allows a utility to collect much more revenue from a customer’s fixed charge and incentivizes
customers to choose the lowest plan they can realistically live within. 
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Figure 11: Monthly Residential Water Charge by Plan & 
Consumption Level in an Example of a CustomerSelect Rate Structure 
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About the Environmental Finance Center  

 
The Environmental Finance Center at the University of North Carolina, Chapel Hill is part of a network of 

university-based centers that work on environmental issues, including water resources, solid waste 

management, energy, and land conservation. The EFC at UNC partners with organizations across the 

United States to assist communities, provide training and policy analysis services, and disseminate 

tools and research on a variety of environmental finance and policy topics. 

 

The Environmental Finance Center at the University of North Carolina, Chapel Hill works to build the 

capacity of governments and other organizations to provide environmental programs and services in 

fair, effective and financially sustainable ways. 

 

About the Sierra Club, Lone Star Chapter  

 
The Sierra Club is a national environmental organization, and the Lone Star Chapter is the state level 

entity for the Sierra Club in Texas. The Sierra Club, Lone Star Chapter is a partner with the National 

Wildlife Federation (NWF) in the Texas Living Waters Project.  The Texas Living Waters Project works 

with water policy specialists, public officials, and communities in Texas to ensure adequate water for 

both people and the environment.  The Project works to reduce future demand for water through 

advocating for efficient use of existing supplies.  A key goal of the Project is to involve citizens in 

decisions about water resource management at the local and state levels.  
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Executive Summary  

Water conservation is critical to meeting the water needs of Texas.  Many programs may be 
implemented to reduce water use, and a number of utilities across the State are making strong efforts 
to advance water conservation.  This report focuses on how a utility may use its water rates and 
financial policies to encourage customers to reduce their water use while maintaining the financial 
viability of the utility.   
 
It is a fundamental economic theory that the more you charge, the less people use (at least for most 
goods). That’s what makes water pricing such a compelling and convincing tool to use in advancing 
water conservation. The principle is simple: to achieve conservation, just charge high rates. But of 
course, the reality of rates is far more complex. 
 
First and foremost, water utilities must set rates to collect the revenue they need to operate the water 
utility, invest in its infrastructure, and protect public health. After that, utilities can and do tweak and 
tailor the structure of rates to meet any number of objectives, including customer affordability, 
economic development, and water conservation. And this is where it can get complicated. Some of 
these objectives can come in direct conflict with one another and with the primary objective of 
balancing the budget. One common conflict is the tension that arises between promoting water 
conservation and ensuring a stable revenue stream to cover the predominantly fixed charges of 
running a water utility. The relationship is complex; the solutions numerous. 
 
This report explores the relationship between water pricing, water use, and revenue stability in the 
State of Texas using water rate data predominantly collected by the Texas Municipal League. Trends 
show that higher water prices are associated with lower average residential water use for water 
utilities that: 

 increase rates from one year to the next (2012 to 2013), 

 charge more for water at 5,000 gallons per month, and 

 charge more at higher levels of water use. 
 

Additionally, water rates in Texas show a range of revenue vulnerability across the state, which is 
influenced by marginal pricing and the level of base charges. 
 
These trends are only a cursory exploration of the relationship between water use, water pricing, and 
revenue stability, but they confirm trends seen in other states and studies. There are many factors that 
contribute to a customer’s water use from one year to the next and from one water utility to another. 
In addition to pricing, weather, economic factors, and customer demographics influence water use, 
and subsequently revenue. Similarly, there are many factors that impact the revenue stability for a 
water utility, such as cost drivers, service area characteristics, and demand projections. 
 
Given the range of operating environments for water utilities, this report introduces a menu of rate 
structure, billing, and financial practice options that can be adopted to promote conservation AND 
ensure revenue stability. Water utilities can use locally-appropriate combinations of these options to 
promote water conservation without undercutting the bottom line. The specific mix of practices 
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appropriate for a utility will be influenced by local conditions, as explored in three hypothetical 
scenarios.  
 
There is no one-size-fits-all approach to using rate structures to achieve water conservation goals, but 
there are some general principles to keep mind when developing such rate structures: 
 

 The rate level itself matters more than the rate structure. Prices that are artificially kept low 
and ignore key components of cost, (such as deferred maintenance) send inaccurate and 
shortsighted price signals to customers. Utilities should balance short- and long-term revenue 
and expenditure balance in setting rates. While different rate structures target specific types of 
water use, the overall price level is influential on demand. 

 Small details matter. Pricing dialogue is often dominated by what type of block pricing is used 
when other design decisions, such as the size of the flat charge or the way wastewater charges 
are calculated, can have significant impact of pricing signals and revenue generation.  

 Utility methods matter. Rate setting of any kind should begin with accurate demand 
projections that take into consideration the impact of pricing on consumption. Projections for 
revenue and demand should be reviewed annually and recalibrated to match current thinking. 
Furthermore, revenue risk can be mitigated with reserves (such as a rate stabilization fund) and 
conservative budgeting. 

 Rate awareness matters. A better and more frequent understanding of pricing levels and water 
use by utilities and their customers will assist utilities in using pricing to achieve strategic 
objectives, such as conservation and revenue stability. 

 
Texas utilities are not the first and only organizations dealing with the tension between water pricing, 
conservation, and revenues. This report concludes with a summary of the great body of work that 
addresses and investigates this issue across the country and recent times. Although some reports go 
back to the mid-1990s, the increase of thinking and writing on the topic reflects increasing interest and 
need for solutions as water supply constraints demand conservation and water infrastructure needs 
demand revenue. 
 

Introduction 
 
The purpose of this guide is to explore the balance between conservation and revenue stability in 
Texas’ water structures and introduce rate structures, billing options, and financial practices that will 
help utilities advance water conservation objectives without undercutting needed revenue stability. 
Water utilities and their stakeholders will find it useful in evaluating how water rates compare within 
the state and identifying additional steps that can be taken to promote conservation and ensure 
revenue stability for water utilities. 
 
Part One acknowledges the myriad of considerations that water utilities undertake in setting strategic 
rates and the need to balance these considerations. Part Two provides an assessment of the balance 
between pricing and revenue stability in the State of Texas with a statewide summary of pricing and 
case studies on two of the state’s largest utilities (San Antonio Water System and the Austin Water 
Utility) that have strategically used water rates to promote conservation while at the same time seeking 
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more revenue stability. Part Three provides guidance on water utility rate structure design and billing 
practices that promote conservation and help ensure revenue stability, given the various operating 
environments for utilities across the state. Part Four summarizes the primary resources on this topic. 
This document is not designed to address every aspect of rate making, but the appendix does define 
some of the basic elements of water rate structure design. 
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Part I. Considerations for Strategic Pricing for Water Utilities in Texas  

 
Revenue sufficiency is the primary financial objective for most 
water utilities that operate as enterprises. They must be 
financially self-sufficient, recovering not only the cost of daily 
operations but also funding capital improvements to fulfill their 
central public health mission. They strive to design rate 
structures and set rate levels in a manner that equitably 
charges a customer based on the cost-of-service. However, 
rates and rate structures can go well beyond these main 
objectives and provide an excellent avenue to help a utility 
achieve some of its goals and policies.   

 
Some of the more prevalent secondary objectives of water pricing are: 
  

 Conservation Promotion: The amount that customers pay for water service acts as a price 
signal, often encouraging the customers to decrease consumption. A utility charging high rates 
typically discourages large volume use among many residential customers. In fact, many 
utilities in Texas have adopted increasing block rate structures (where the rate increases with 
increasing block rates of usage). The rationale behind conservation-oriented rates is that 
customers using a lot of water or those with large seasonal variations in consumption should 
pay their fair share, since distribution networks are sized to meet peak demands.  
 

 Affordability: Ensuring that water is affordable to a community for basic services is a priority of 
many utilities and their governing boards. A “lifeline” rate as part of an increasing block rate 
structure, as well as low base charges, is a method employed by utilities to meet this objective. 
Maintaining “affordable” rates should almost never take precedence over charging rates that 
are necessary to recover the full costs of service. Artificially maintaining low rates will lead to 
deferring maintenance, rehabilitation and replacement, deteriorating infrastructure and 
creating public health hazards in the future, as well as masking the true cost (and value) of 
water. There are financial tools that can be used to maintain affordability for basic water needs 
while meeting the full cost of service.   

 

 Economic Development: Utilities may strive to attract new or maintain existing commercial 
customers through water rates to foster greater community benefit. Historically, water utilities 
have done this with low rates targeted at very high levels of consumption that no household or 
average commercial customer would use. 

 

 Short-Term Revenue Stability: Year to year, most water utilities in Texas rely on revenue from 
water consumption charges to cover the predominantly fixed costs of the utility. Yet water 
consumption can vary and is on the decline for many utilities, undermining water utility 
revenue stability – which some are calling the “new normal.” 

 
Other objectives, such as ease of customer understanding, are explored in further detail in the 
“Recommended Reading” section of this report. 

 

First and foremost, 

water utilities set rates 

to balance budgets. 
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Striking a Balance   
 
In setting rates, utilities must 
prioritize and balance objectives that 
are sometimes complementary and 
sometimes contradictory. A utility (in 
conjunction with its customers and 
stakeholders) must decide the 
objectives that take precedence and 
design a rate structure and level that 
reflects those priorities. For example, 
a utility wishing to encourage 
conservation and foster business-
friendly practices might be conflicted 
over the use of a single increasing 
block rate structure for all its 
customers. A balance must also be 
considered when prioritizing 
affordability and revenue stability. A utility wishing to maintain affordability by keeping base charges 
and rates low for low use might have to sacrifice its need for month-to-month and year-to-year revenue 
stability that can be maintained through higher base charges. 
 

One of the most notorious conflicts in balancing rate setting objectives is between the goal of revenue 
stability and that of customer conservation. The most prevalent retail pricing model in the industry 
relies on a modest base charge coupled with a much larger variable charge that is based on volumetric 
use. This highly variable structure provides an incentive for customer conservation and efficiency. 
Generally, the larger the ratio of variable revenue to fixed revenue, the greater the conservation 
incentive. A utility that incorporates the majority of its predominantly fixed utility costs into variable 
customer charges will do fine as long as sales projections are met or exceeded. But when there is an 
unexpected decline in sales volume (due to drought restrictions, economic recession, wet weather, 
etc.) and the sharp drop in revenue does not correspond to a reduction in costs, utilities expecting the 
majority of their revenues from variable charges will struggle to recover costs. Furthermore, if in 
response to gradual declines in demand, a utility continually focuses on increasing the variable portion 
of its charges to meet shortfalls it may very well be increasing future revenue vulnerability due to price 
elasticity. This phenomenon has been coined the “conservation conundrum1”. 

                                                        
 
1Beecher, J. 2011. The Conservation Conundrum: How Declining Demand Affects Water Utilities. Jour. AWWA, 102(2): 78-80   
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Part II. Water Pricing in Texas  

Recently much has been written and studied regarding the “conservation conundrum”, but it is not a 
new issue for the industry. (See Recommended Reading at end of report for older accounts of the 
conservation conundrum.)  The following section provides an assessment of the balance between 
pricing and revenue stability in the State of Texas with a statewide summary of pricing and case studies 
of two of the state’s largest utilities (San Antonio Water System and the Austin Water Utility) that have 
strategically used water rates to promote conservation while at the same time seeking more revenue 
stability. 

Statewide Pricing 

Each year, the Texas Municipal League (TML) conducts a survey of water and wastewater charges of the 
state’s municipalities. Additionally, the Texas Water Development Board (TWDB) maintains a database 
of financial information on all the local governments that have outstanding debt with TWDB. The 
Environmental Finance Center has combined and analyzed this data to shed light on the state of rates 
and revenues, conservation pricing, and revenue stability with Texas water utilities. 
 
Although this report discusses utility pricing from the perspective of the water utility engaged in 
supplying water, it is important to point out that the majority of wastewater utilities calculate charges 
based on water consumption, thereby compounding the financial impact of water consumption to the 
customer. Most customers are unlikely to distinguish the nuances of the charges, but rather respond to 
the absolute dollar impact of changes in water use.  
 
Many utilities in Texas use a customer’s average winter time water consumption to calculate monthly 
wastewater charges for an entire year. As a general practice, wastewater is not metered and so 
wastewater utilities use wintertime water consumption to equitably bill for the water that goes down 
the drain. This practice is likely to have two major impacts on customer demand. It reduces the price 
signal to customers to reduce water demand in the summer because the wastewater charge 
component is fixed. Nonetheless, it does enhance the pricing incentive to reduce water demand in the 
winter (likely indoor, less discretionary water demand) because a customer will be paying for that 
winter-time consumption all year long. Although the following analysis focuses on water pricing, it is 
important to consider that the rate for wastewater is likely to impact customer demand. 
 
The concept of price elasticity explains why and how utilities use rates to encourage the conservation 
of water. Like most economic goods, there is an inverse relationship between price and the quantity of 
water demanded; i.e., price increases lead to reductions in demand. Price elasticity varies by 
geographic region, water end use, customer class, demographics, and weather, but for the most part, 

It is a fundamental challenge for water utilities (or any industry) to price a product 

such that it encourages customers to use less of it while at the same time recovering 

enough revenue to operate its business while not overcharging the customer. 
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water demand is relatively inelastic. This means that a 10% change in price will cause less than a 10% 
change in demand.  
 

Although there have been a number of studies on price elasticity of water, including one done for 
single-family residents in Texas2, confounding factors make it difficult for individual utility managers to 
predict customer response to rates in the next year. Even harder is predicting how customers will 
respond to rate increases in the long-term because the long-term impacts of pricing are less known and 
studied3. Customer response to pricing could be behavioral (i.e. shorter showers or drier lawn) or 
structural (i.e. low-flow showerhead or replacement of lawn with xeriscape landscape), and behavioral 
responses are likely to diminish over time. 
 

Although there are many other factors that influence water use, the following analysis provides narrow 
snapshots into the impact of water pricing on water use in the State of Texas and is introduced to 
provide context and explore concepts related to price elasticity. The trends shown in the analysis 
reiterate the impact of water pricing on water use; they do not contradict the numerous studies on 
price elasticity.  
 

The data displayed in Figure 1 show the difficulty in driving revenue increases through rate increases. 
The utilities reflected in the graph below are those that took the Texas Municipal League’s rate survey 
in 2007 and 2010 and have outstanding loans with the Texas Water Development Board. The change in 
the Consumer Price Index between 2007 and 2010 is plotted on the graph to provide scale to the 
degree of rate adjustments. Those utilities to the right of the vertical dotted line increased water rates 
more than inflation. Raising rates by a fixed percentage did not generate corresponding increases in 
revenues between 2007 and 2010 for all of these 103 utilities. In some cases, the divergence of rate 
increase percentages and revenue growth rates is severe. For some utilities, relatively significant rate 
increases corresponded to a period with no revenue growth or even a decline in overall revenues.  
 
The data reveal that:  

1) Revenues usually increase when rates increase, despite a downward pressure on customer 
demand due to elasticity;  

2) Generally, larger rate increases are associated with disproportionately lower revenue 
increases;  

3) The relationship between rate and revenue increases is complicated and varies from utility 
to utility.  

 
 

 
 
 
 
 

                                                        
 
2 Stratus Consulting. Water Price Elasticities for Single-Family Homes in Texas. August 1999. 
3 Vista Consulting. Long-Term Effects of Conservation Rates. 1997. American Water Works Association. ISBN 0-89867-904-4 
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Figure 1. Driving Revenue Through Rate Increases 

 

Of course, there are many factors beyond just price that affect this relationship (for utilities above and 
below the dotted line). Two utilities with identical rate increases may have very different outcomes in 
terms of revenue increases, even in the same state or region. There is no single rule-of-thumb 
equation that utilities can use to accurately predict the effect of a rate increase on revenues, given 
that many other factors beyond the control of the utility will affect revenues. Furthermore, the 
relationship between rate increases and revenue increases works in both directions; rate increases 
may drive down demand, which will lower revenue increases, and lower revenue increases may 
necessitate higher rate increases. Utilities will probably find it difficult to raise rates fast enough to 
navigate their way out of a large revenue shortfall, since higher rate increases tend to yield 
disproportionately lower revenue increases4. As long as these trends are incorporated into revenue 
projections and pricing modifications, a utility should be able to maintain financial stability if they are 
willing to adjust rates accordingly.  Problems can arise when utilities fail to consider scenarios that 
involve significant declines in usage and fail to set rates as realistic levels. Raising rates across-the-
board is one tool to address revenue shortfalls, but this guide suggests other approaches as well. 

 

                                                        
 
4 Hughes, J., and Leurig, S. 2013. Assessing Water System Revenue Risk: Considerations for Market Analysis. Ceres. 
http://www.ceres.org/resources/reports/assessing-water-system-revenue-risk-considerations-for-market-analysts 
 

http://www.ceres.org/resources/reports/assessing-water-system-revenue-risk-considerations-for-market-analysts
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Figure 2 illustrates this effect by showing the change in a 5,000 gallon per month water bill between 2012 
and 2013 versus the change in average household water use for the same time period. Although there are 
many more price points other than 5,000 gallons per month that could influence average household water 
use for an entire service area, the trend shows a slight negative impact of pricing on water demand. In 
other words, as price increased, water use decreased. The 512 Texas municipalities represented in the 
graph below are those that reported water rates in the Texas Municipal League’s 2012 and 2013 water and 
sewer rate survey. This trend, however, is only cursory. There are many other factors that can influence 
water demand from one year to the next, predominantly weather. 

 
 
 
 
 
 
 
 
 

Figure 2. Changes to Water Prices and Average Household Water Use between 2012 and 
2013 among 512 TX Municipalities 
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A simple comparison of prices versus average household water use demonstrates the pressure higher 
prices put on usage. Figure 3 summarizes water charges and average household water use by Texas 
water planning regions. The graph is arranged from highest-charging region to lowest-charging region. 
Those regions with the higher charges tend to have the lowest trends in water use (i.e., Brazos G, 
Region B, North East Texas, and East Texas) while those that have lower charges tend to have the 
highest trends in water use (Rio Grande, Region H, and Panhandle). The 528 Texas Municipalities 
included in the graph are those that reported water use and rates in the Texas Municipal League’s 2013 
water and sewer survey for which water planning region could be identified (excluding the Far West, 
Lavaca, and Plateau Regions due to an insufficient number of utilities with adequate data). And again, 
while the trend is interesting and insightful, there are many factors that influence usage beyond price 
including regional rainfall, economic condition, conservation ethos, etc. that may also be driving the 
usage differences. 
 

 
 

Figure 3. Water Charges and Average Household Water Use by Texas Water Planning Region  
Among 528 Texas Municipalities in 2013 
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Beyond the actual charge for a product, economists argue that it is the change in charge that a 
customer experiences when they use less or more of product that influences changes in use5. Figure 4 
below shows the correlation between the change in charge between 10,000 gallons and 5,000 gallons 
per month (i.e. the marginal price of water between 5,000 and 10,000 gallons of use per month) versus 
a utility’s average household water use. It shows a downward trend between a utility’s marginal price 
for water between these two consumption points and the average household water use for that 
utility, which suggests that as price increases water use decreases. The 681 Texas Municipalities 
included in the graph are those that reported water rates and water use in the Texas Municipal League’s 
2013 water and sewer rate survey. 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Correlation between Average Monthly Household Water Use and the Increase in  
Water Monthly Bill between 5,000 Gallons and 10,000 Gallons in 2013 (681 TX Municipalities) 

 
 
 
 

                                                        
 
5 Howe, Charles. 2005. The Functions, Impacts and Effectiveness of Water Pricing: Evidence from the United States and 
Canada. Water Resources Development, Vol. 21, No. 1, 43–53, March 2005, 
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While a high marginal price may impact water use, it can mean more revenue volatility when 
customers reduce consumption. Figure 5 shows the wide range of price signals across Texas in terms of 
both the percent of bill and absolute expenditures. The figure reverses the marginal price metric shown 
in Figure 4 to show the percentage that a customer’s bill is reduced when water use decreases by 5,000 
gallons per month (from 10,000 gallons per month) along with the actual dollar amount of the 
decrease.  For example, a customer served by Utility A will see their bill go down $24 dollars 
(representing 22% percent of their bill) when they reduce their water use from 10,000 to 5,000 gallons 
per month. Conversely, when a customer served by Utility B reduces their water use by half (from 
10,000 to 5,000 gallons per month), they will see their bill go down $32 dollars which represents 62% in 
terms of percent of their bill. The higher a point falls on the graph, the stronger the price signal in 
terms of percent change in bill and, consequently, the revenue vulnerability for the utility. The 
average utility represented in the graph below will recover 36% less revenue from a customer using 
5,000 gallons per month than one using 10,000 gallons per month. But for 47 of the 693 utilities, a 
customer that reduces their water use by 50% (from 10,000 to 5,000 gallons per month) will reduce 
their bill by more than 50% signaling revenue vulnerability.  
 

 
 

Figure 5. Reductions in Residential Monthly Water Bills for Decrease in Consumption  
from 10,000 to 5,000 Gallons in Texas in 2013 

 

A 

B 
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This can cause a revenue stability issue for utilities who derive more than 90% of their revenues from 
operating revenues and 80% of their operating revenues from consumption charges (a common 
situation for most utilities in the US)6. The 693 Texas utilities in the graphs are those that reported rates 
in the Texas Municipal League’s 2013 water and sewer rates survey. Note: the 10,000 and 5,000 
consumption points were chosen based on available data, but they also correspond to a realistic drop 
in usage that a family might see by implementing conservation initiatives particularly involving outdoor 
landscape irrigation. 
 
The primary reason why this relationship between revenue and usage is not a 1:1 relationship (i.e. a 
50% consumption reduction equates to a 50% bill reduction) is that volumetric rates are typically 
partnered with base rates (a fixed price that is charged no matter how much water used). The presence 
of a sizable base charge not only reduces the bill impact of conservation, but also helps to ensure a 
more fixed revenue stream for the utility. The 2013 Texas Municipal League rate survey did not collect 
base rate data. So the Environmental Finance Center collected base charge data from a geographically 
diverse group of fifty municipalities included in the 2013 Texas Municipal League rate survey (with an 
average population size of 22,707,and average household water use of 6,858 gallons per month) to 
compare “fixed versus variable” charges for customers and revenues for utilities. The figure below 
shows the range of bill (and to some extent revenue) stability at 5,000 gallons per month for each of 
these 50 utilities, with the median percent of residential water bill “fixed” falling between 51% and 
60%. In general, the higher the percent of residential water bill that is “fixed”, the weaker the 
conservation signal and stronger the revenue stability. 
  

             
Figure 6. Percent of Residential Water Bill “Fixed” at 5,000 gallons per month (n=50) 

                                                        
 
6 Hughes et al. Defining a Resilient Business Model for Water Utilities. Water Research Foundation Report. January 2014. 
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The analysis above explores the relationship between water pricing, water use, and revenue stability in 
the State of Texas using water rate data predominantly collected by the Texas Municipal League. 
Trends show that higher water prices are associated with lower average residential water use for water 
utilities that: 

 increase rates from one year to the next (2012 to 2013) 

 charge more for water at 5,000 gallons per month, and 

 charge more at higher levels of water use. 
 

Additionally, water rates in Texas show a range of revenue vulnerability across the state, which is 
influenced by marginal pricing and the level of a base charge 
 
These trends are only a cursory exploration of the relationship between water use, water pricing, and 
revenue stability, but they confirm trends seen in other states and studies. There are many factors that 
contribute to a customer’s water use from one year to the next and from one water utility to another. 
In addition to pricing, weather, economic factors, and customer demographics influence water use, 
and subsequently revenue. Similarly, there are many factors that impact the revenue stability for a 
water utility, such as cost drivers, service area characteristics, and demand projections. 
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A Tale of Two Texas Cities  

 

San Antonio Water System 
 

San Antonio Water System (SAWS) has 
been using increasing block rates to 
incentivize water efficiency and 
conservation since the 1980s. Though 
SAWS has maintained an increasing block 
rate structure, it has made modifications to 
encourage conservation over the years. In 
1988, SAWS added a fourth block on its 
increasing block rate structure and a 
seasonal differential (i.e. higher volumetric 
rates in the summer) to account for 
fluctuations in usage at different times of 
the year. SAWS has also made great efforts 
to educate its customers on water use and 
the price of water. Since the 1990s, 
customer bills have included an 
individualized chart showing water use for 
the previous 12 months and a comparison 
to neighborhood and overall SAWS average 
residential water use for that month7. In 
addition, the utility has a policy to conduct 
a complete rate study every five years; the 
last one was performed during 20098.  A 
new study is currently underway and a Rates Advisory Committee, comprised of local stakeholders, has 
been appointed9.    
 

                                                        
 
7 Stratus Consulting. Water Price Elasticities for Single-Family Homes in Texas. August 1999. 
8 Guz, Karen. A Rate Structure that Promotes Conservation. A PowerPoint Presentation given for the Gulf Coast Conservation 
Symposium on March 2, 2011 by Karen Guz, Director of Water Conservation for the San Antonio Water System.  
9 Rate Advisory Committee Web site: https://www.saws.org/Who_we_are/community/rac/. 

As two of Texas’ largest water utilities, the cities of San Antonio and Austin have a 

long history of using rates to promote customer conservation. Their backgrounds 

reveal a combination of large and incremental rate adjustments to drive down demand 

and drive up revenue stability. 
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The utility uses its rate structure as a water conservation tool to: 

 Send a price signal so customers become more conscious of their lawn and landscape water use 

 Reward those who conserve water with lower bills 

 Acknowledge that it is not fair to ask all customers to pay more for the lawn watering demands 
of a few. Rather, it is fairer to ask those who demand large amounts of water for irrigation 
purposes to pay for a higher cost of service10. 

 
In addition to conservation/demand management, SAWS identified two additional primary objectives 
for its rate structure in its 2009 rate study: financial sufficiency and rate stability11.  The utility 
restructured its rates to reduce costs for low-using customers, helping to make water pricing more 
affordable for basic uses. Through its rate setting, the utility strives to fairly divide the “cost of service” 
across all customers. 
 
SAWS funds operation and maintenance costs associated with conservation efforts through revenue 
generated from rates charged against the highest block of consumption, as well as a portion of the fixed 
monthly meter charges for general and irrigation class customers12. In addition, the utility has a drought 
surcharge that activates in stage four of drought, assessed for residential use greater than 12,717 
gallons per month and commercial irrigation use greater than 5,236 gallons per month.13 Drought 
surcharges are temporary charges additional to the existing rate structure. They can be effective at both 
promoting conservation (through increased charges for water use) and maintaining adequate revenues 
during times of drastic water use reductions14. Typically, the revenue recovered from a drought 
surcharge covers the revenue shortfall that occurs when customers conserve expectantly. 
 
In 2001, SAWS added a flat water supply fee to fund the development, construction, and management 
of additional water supplies. Although, this helped the utility secure a more stable revenue base, it 
reduced the utility’s conservation pricing signal. In 2010, the utility transitioned the water supply fee 
from a flat fee charged to all residential customers to a tiered, fixed water supply fee based on 
consumption. When it did this, it decreased the water delivery fee (variable rate) for residential 
consumption less than 12,717 gallons per month and increased the fee for consumption greater than 
12,717 gallons per month. (The water supply fee is still flat for commercial customers.)15 From its 
inception in 2001 through June 2013, the water supply fee has generated $862 million toward the 
investment in a diversified water supply portfolio.16  

                                                        
 
10 Guz, Karen. A Rate Structure that Promotes Conservation. A PowerPoint Presentation given for the Gulf Coast Conservation 
Symposium on March 2, 2011 by Karen Guz, Director of Water Conservation for the San Antonio Water System. 
11 Raftelis Financial Consultants. Comprehensive Cost of Service and Rate Design Study. Presentation to Rate Advisory 

Committee. October 30, 2008. 
12 Ibid 
13 San Antonio Water System Drought Operations Plan. Available at: 
http://www.sanantonio.gov/Portals/0/Files/Sustainability/DroughtOperationsPlan.pdf 
14 American Water Works Association. 2012. Principles of Water Rates, Fees and Charges (M1). 6th Edition. 

http://www.awwa.org/store/productdetail.aspx?productid=28731 
15 Guz, Karen. A Rate Structure that Promotes Conservation. A PowerPoint Presentation given for the Gulf Coast Conservation 
Symposium on March 2, 2011 by Karen Guz, Director of Water Conservation for the San Antonio Water System. 
16 San Antonio Water System. Water Management Plan Semiannual Report. January – June 2013. 

http://www.sanantonio.gov/Portals/0/Files/Sustainability/DroughtOperationsPlan.pdf
http://www.awwa.org/store/productdetail.aspx?productid=28731
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Isolating the impact of SAWS’ rate structure on water demand requires a detailed statistical study, but 
in its 2013 Water Management Plan Update, SAWS asserted that its customers would save more than 5 
billion gallons of water per year by 2020 through its entire conservation program which includes rate 
structures17.  
 

 
 

Figure 7. Changes in Water Use per Bill for the San Antonio Water System (1996 – 2013)18 

 
Figure 7 shows a significant downward trend in water use per bill, volatility around that trend due to 
weather variation, and the downward effects of conservation drought restrictions from 1996 through 
201319. Average winter consumption (which is used to calculate wastewater charges) has also 
dramatically declined over the last decade as a result of indoor conservation efforts and growing public 
awareness about the winter averaging method and measurement period. In an effort to address a 
multitude of utility objectives through its rates, the San Antonio Water System has developed a fairly 
complicated rate structure over time. They are utilizing their rate structure for more than revenue 
recovery and have incorporated the predicted savings in response to increased rates into their water 
management plan. SAWS continues to grapple with the tradeoff between conservation promotion and 
revenue stability but have taken great strides to better align these often conflicting objectives. 

                                                        
 
17 San Antonio Water System. Water Management Plan Semiannual Report. January – June 2013. 
18 Data provided by Doug Evanson,  Chief Financial Officer for SAWS, February 14, 2014. 
19 SAWS. 2012 Annual Budget Report. Fiscal Year Ending December 31, 2012. 
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Austin Water Utility 
 

 
Much can be learned about rate setting for conservation and revenue stability through the 
deliberations and recommendations of the Joint Committee on Austin Water Utility’s Financial Plan 
that was convened in 201220 to “develop recommendations for short-term and long-term financial 
plans to strengthen the financial stability of the Austin Water Utility while continuing the city’s goals of 
ensuring affordability of water rates and increasing water conservation.” 
 
The Joint Committee considered over 30 rate design options and compared each rate structure using a 
volatility, affordability and conservation ranking. This allowed the Committee members to see the 
impact of their recommendations. 
 
Among the recommendations by the Joint Committee, two addressed the balance between 
conservation and rate stability objectives, including that the utility should: 
 

 Increase fixed revenue goal to 20% of total water revenue requirements. Fixed revenues will be 
allocated to each customer class based on its relative water cost of service after the monthly 
minimum charge. The recommended increase will come from replacing a flat “revenue stability 
fee” with a tiered fixed fee based on volume of water used. (Background: Prior to instituting a 
revenue stability fee in 2012, fixed revenue was about 11%. This effort was recently praised by 
Standard and Poor’s Rating Agency21.) 
 

                                                        
 
20 Austin City Council Resolution that created the Joint Subcommittee. Available online at: 
http://www.austintexas.gov/sites/default/files/files/Water/JointSubcommittee/resolutionno20120112-063.pdf 
21 Hughes, Jeff, Peiffer Brandt, Mary Tiger, and Shadi Eskaf. 2014.  Defining A Resilient Business Model for Water Utilities. 
Available at: http://www.waterrf.org/Pages/Projects.aspx?PID=4366 

http://www.austintexas.gov/sites/default/files/files/Water/JointSubcommittee/resolutionno20120112-063.pdf
http://www.waterrf.org/Pages/Projects.aspx?PID=4366
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 Create an “as-needed” Revenue Stability Reserve Fund, which will be funded by a reserve fund 
surcharge (a volumetric surcharge charged to all customer classes in order to build or replenish 
the reserve fund), excess operating cash balances, and other sources. (Background: The 
Revenue Stability Reserve Fund is only to be used to offset a current year water service revenue 
shortfall where actual water service revenue is less than the budgeted level by at least 10%. The 
utility can’t use more than 50% of the Fund’s existing balance at the time of the request.) 

 
Although the utility did not accept all of the committee’s recommendations, it did accept these two. 
The utility anticipates some significant rate increases over the next few years to achieve these revenue 
stability objectives and manage the system’s declining and fluctuating demand, as depicted in Figure 7. 
 

 
 

Figure 7. AWU Residential Class Average Consumption Per Account22 

 
In recent years, declining demand is partially attributed to the intended and unintended water savings 
from watering restrictions enacted in response to drought23. As intended, the restrictions have helped 
reduce peak water use. However, an unintended consequence  of the restrictions is that they (in 
combination with increasing water rates) have incentivized large irrigators to drill private wells to water 
freely from underground aquifers, further exacerbating water stresses in the region and reducing 
revenue for the utility. This experience highlights the fine line that water utilities walk between 
promoting conservation and ensuring revenue stability. As with SAWS, AWU’s deliberation with and 
evolution of the balance between revenue stability and conservation promotion highlights both the 
need for and reality of financially dealing with conservation and the thoughtful considerations of the 
outcomes of policy and pricing. 
 

                                                        
 
22 Data provided by Michael Castillo, Utility Budget and Finance Manager at Austin Water Utility, February 11, 2014 
23 Interview with Michael Castillo, Utility Budget and Finance Manager at Austin Water Utility, February 11, 2014 
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Part III. Recommendations and Considerations for Designing Water 
Rate Structures for Conservation and Revenue Stability 
 

The following section provides guidance on rate structure design and billing practices for water utilities 
that are attempting to decrease water usage among primarily their residential customers. There may be 
additional rate structure design and billing practices that utilities can implement to encourage water 
conservation among non-residential customers, but these are not addressed below. In 2004, the Water 
Conservation Implementation Task Force created by the Texas Legislature and appointed by the Texas 
Water Development Board produced a guide on water conservation Best Management Practices 
(BMPs). Many of the conservation guidelines listed below follow suit with the water conservation 
pricing BMPs in that guide.24 
  

Rate Structure, Billing Options, and Financial Practices for Conservation and Revenue 
Stability 
 

 
 
 
 
 
 
 
 
 
 
 
 

                                                        
 
24 The Texas water conservation Best Management Practices are now available online and are updated periodically. 
https://www.twdb.texas.gov/conservation/BMPs/index.asp 
 

The following rate structures, billing options, and financial practices are 

designed to promote customer conservation and/or revenue stability.  

In many cases, a combination may be necessary to meet both objectives.  

All utilities should determine the cost to deliver service in the short and  

long term, and establish a baseline revenue requirement prior to engaging  

in additional rate deliberations. 

https://www.twdb.texas.gov/conservation/BMPs/index.asp
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Approaches to Ensure a Pricing Signal is Being Sent  
 

1. Use monthly billing period. The more frequently a customer receives utility bills, the 
more aware they are of their consumption and the more price-responsive they are in 
their conservation efforts. Utilities are encouraged to use monthly billing when fiscally 
feasible.  
 

2. Provide price and use information on customers’ bills. Use the bill itself as a document 
to share information with the customer. Customers that can view their current and/or 
historic water use along with their utility’s rates on the bill itself often adjust their 
consumption behavior and use less water. The 2004 Texas water conservation Best 
Management Practices Guide recommended at least 12 months of consumption history 
on a bill.  
 

3. Encourage sub-metering in existing apartment complexes and other master-metered 
multi-family residential housing areas. Customers that receive their own utility bill 
directly have a greater financial incentive to repair leaks and conserve on water usage. 
 

4. Incorporate all the costs of water into price setting.  Many utilities fail to consider the 
true cost of their capital in pricing leading to artificially low prices that send inaccurate 
signals to customers about the value of the service.  
 

5. Understand the relative price signal. Texas utilities can benefit from the body of rate 
and pricing information collected by the Texas Municipal League to allow utilities to 
understand how their pricing structures and signals compare across the state. A 
dashboard prepared by the Environmental Finance Center allows utilities to generate 
customized benchmarking analyses relatively quickly25.  

 

                                                        
 
25 Available online at: http://www.efc.sog.unc.edu/project/utility-financial-sustainability-and-rates-dashboards 

http://www.efc.sog.unc.edu/project/utility-financial-sustainability-and-rates-dashboards
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Evaluation of the Pricing Signal at Various Consumption Points and Targeting 
Specific Types of Water Use 
 
 

1. Set prices that encourage water conservation at the average as well as high levels of 
residential customer consumption. A price targeted at the average level of residential 
customer consumption will influence the water use of many more customers. 
 

2. Design a rate structure that significantly reduces total bills for customers that reduce water 
use – marginal price consideration. This will have a great impact on the total bill for 
customers and have a higher potential to change behavioral and structure water use. 
 

3. Use an increasing block rate structure with 3 or 4 blocks within the first 20,000 
gallons/month. Having increasing block rate structures alone does not ensure a 
“conservation-oriented” rate structure. The first block beyond the base charge should be set 
near the wintertime average residential water use at the utility, or less than 5,000 
gallons/month by default.  If the difference between block rates is insubstantial, the 
customer will likely not notice any changes to their monthly bills as they move in and out of 
later blocks of usage. For a block rate structure to be effective in communicating the higher 
(or lower) price of water at different consumption levels, the difference in the block rates 
should be significant. 

 

4. As an alternative to an increasing block rate structure, use a higher uniform rate structure 
or a seasonal rate structure that permanently charges higher rates in the summertime than 
in the wintertime.  Seasonal rate structures can also be combined with increasing block rate 
structures. 
 

5. If irrigation water is metered separately, create an irrigation meter rate structure and 
charge a higher volumetric price for irrigation water than for standard household water. 
Although this is likely to somewhat dissuade the use of a separate irrigation meter (thereby 
reducing the ability of the utility to measure irrigation water use), it will target pricing to 
peak-day consumption. The 2004 Texas water conservation Best Management Practices 
Guide suggested the adoption of a rule/ordinance requiring new commercial and 
institutional customers to install separate irrigation meters. 

 

6. Consider temporary rate adjustments (e.g. “drought surcharges”) that are tied to drought 
conditions and water storage levels. The implementation of these temporary rate 
adjustments should be clearly tied to water storage triggers identified in a utility’s drought 
contingency plan. Utilities should develop and adopt temporary rate adjustment policies and 
communicate them with their customers before the next drought or water shortage period. 
This strategy can compensate for lost revenue due to the imposition of other water 
conservation measures, while at the same time encourage customer conservation when a 
water supply most needs it.  

 

7. Do not charge residential customers (or usage below 20,000 gallons/month) using 
decreasing block rate structures. A “decreasing block rate structure” is one where the 
volumetric price for water ($/1,000 gallons or $/ccf) decreases for higher levels of 
consumption, thereby reducing the conservation signal for the most discretionary water 
uses. Some utilities with one price structure for all customers will use a decreasing block rate 
structure for usage at high levels to incentivize commercial and industrial customers. 
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Complementary Practices for Revenue Stability 
 

1. Review rates each year and adjust rates as needed to meet both operating and 
long-term costs. Rates should be reviewed at least once a year to ensure that rates 
meet system costs. Increases also may be used to encourage conservation actions 
that respond to rate structure.  
 

2. Improve accuracy of demand and revenue projections. Pricing that takes into 
consideration potential significant demand reductions are less likely to produce 
unexpected revenue shortfalls. While this worse case planning may lead to short 
term cash surpluses, in most cases these funds can be deployed effectively and 
efficiently to stabilize future rate increases or fund capital improvements that 
otherwise would have been debt financed.  
 

3. Repeated - Consider temporary rate adjustments (e.g. “drought surcharges”) that 
are tied to drought conditions and water storage levels. The revenue generated 
from these temporary rate adjustments can be used to off-set revenue shortfalls as a 
result of drought-time water use restrictions. 
 

4. Consider the establishment of and funding strategy for a rate stabilization fund. 
Reserve funds have become an increasingly important part of water utilities’ efforts 
to ensure financial stability and resiliency. Reserves dedicated as “rate stabilization 
funds” are used to create a monetary buffer to offset the financial risks of customer 
consumption reduction. 
 

5. Consider a fixed charge based on consumption, in addition to a fixed meter charge 
and volumetric charge.  Both the San Antonio Water System and the Austin Water 
Utility have adapted their increasing block rate structures to incorporate a “tiered” 
base charge based on a customer’s consumption. This approach helps “levelize” 
charges and revenues, while still sending a conservation signal. You can read more 
about “Alternative Rate Designs” that promote conservation and advance revenue 
stability in the so-named chapter in “Defining a Resilient Business Model for Water 
Utilities” report cited in the “Recommended Reading” Section. 
 

6. Consider revenue generated from consumption at the highest tiers to be more 
vulnerable than other revenue (especially when paired with customer 
conservation). Given a stronger pricing signal and a likely more discretionary water 
use that can be curtailed under the right pricing signal, revenue generated from 
higher levels of consumption (particularly when increasing block rate structures are 
used) are more volatile. Utilities should consider a use for this revenue beyond 
operations, maintenance, and debt service expenses. 
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Choosing the Right Practices to Match Local Conditions  
 

One standard rate structure or set of pricing 
practices will not fit all utilities in the State of 
Texas. Hence, these guidelines represent good 
practice in many circumstances but are not 
necessarily all suitable for all water utilities or 
even the same water utility at different points 
in time.  The following utility-specific scenarios 
are likely to influence the degree and 
approach of conservation-oriented rates by an 
individual utility. Most importantly, they are 
likely to influence the revenue per account 
required by the utility, which will influence the 
overall price of water across its service area 
and, subsequently, the conservation signal 
sent via rates.  

 
Although these are not the only considerations in rate structure and financial practice design, they will 
largely drive the degree and approach of conservation-oriented rates at individual utilities. 
 

 Cost drivers for the utility. In the short-term, water utility costs are largely fixed regardless of 
how much water is delivered to customers. But, in the long-run (depending on a utility’s specific 
water supply projections, options to increase water supply, and state of capital needed to treat 
and deliver the supply), conservation can be a more cost-effective option than supply and 
capital expansion. This is the case for a utility facing expansion of either supply or capital (or 
both) within their planning horizon as opposed to a utility with adequate forecasted supply and 
capital. Additionally, the source of water can influence the cost-drivers for a utility. Water 
systems that purchase treated water will likely have much more variable costs than their 
counterparts that treat water. Depending on the purchase contract, utilities that purchase water 
will not likely suffer from the “conservation conundrum” (i.e. costs will align more with 
consumption). However, they are also not as likely to directly benefit from the long-term 
financial savings associated with conservation26. In 2011, 69% of the utilities that submitted 
total municipal water use surveys to the Texas Water Development Board used self-supplied 
water, 19% used purchase water, and 11% used a combination27. 

 

 Size and characteristics of service area. Perhaps one of the most generalizable determinants of 
utility financial performance and rate setting is facility size and customer base. Larger utilities 

                                                        
 
26 Clarke, Margot. 2012. Thirsting for Less: Water Conservation Progress and Potential in North Central Texas. Sierra Club 
and theTexas Living Waters Project. Available at: http://www.texas.sierraclub.org/water/20121213ThirstingforLess.pdf 
27 Email exchange with Kevin Kluge, Acting Manager, Water Use, Projections & Planning, Texas Water Development Board. 
January 7, 2013. 

While all utilities are encouraged to promote 

efficient use of water resources, there are 

varying degrees to which utilities may need 

to actively promote conservation in order to 

ensure adequate supply to meet their 

demands. Furthermore, some strategies may 

be more or less effective given various cost-

drivers, supply projections, utility size, and 

demand projections. 



 
 | 28 

 

can take advantage of economies of scale and spread their costs (which are mostly fixed) over a 
greater number of customers, thereby reducing costs per account. Smaller utilities have many of 
the same fixed costs and requirements with fewer customers to cover costs. Smaller utilities are 
likely to charge high base rates to their customers. Additionally, a smaller utility staff may lack 
time and expertise to set strategic rates. Larger systems are also more likely to have a diverse 
customer base (i.e. a healthy mix of residential, commercial, industrial, and wholesale 
customers) and are less vulnerable to revenue fluctuations as a result of individual customer 
behavior change. 
 

 Demand projections. Demand projections, in conjunction with supply projections, drive much 
of the need for capital and water resource expansions. Water utilities have typically erred on 
the side of over-estimating customer demand for multiple reasons including:  

(1) The risk to public health of over-projecting demand are much less than of under-
projecting demand; 
(2) A historic trend of increasing demand, and 
(3) Assurance that the system will have capacity to support community development 
and growth that may or may not have been accurately forecast28. 
 

 
 

 

 

                                                        
 
28 Hughes, Jeff, Peiffer Brandt, Mary Tiger, and Shadi Eskaf. 2014.  Defining A Resilient Business Model for Water Utilities. 
Available at: http://www.waterrf.org/Pages/Projects.aspx?PID=4366 

http://www.waterrf.org/Pages/Projects.aspx?PID=4366
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Although the public health risks still remain if a utility under-predicts demand, financial pressures are 
increasingly leading utilities to become more conservative with their sales projections. Additionally, 
over-predicting sales and investing in infrastructure to meet that demand can risk public health if a 
utility forsakes expansion over infrastructure repair and replacement. Nonetheless, demand and 
population growth (in conjunction with water supply projections) will impact the degree and approach 
of conservation-oriented rates. These projections, compiled for each Texas Water Planning Region, are 
summarized in Table 1 below. 
 
Table 1.  Projected Water Supply, Water Demand, and Population Growth from 2020-2030 

                                                        
 
 
29 Summarized from Regional Water Supply Summary and Projections in 2011 Regional Water Plans. 
http://www.twdb.state.tx.us/waterplanning/rwp/plans/2011/index.asp 

 
30 2016 Regional Water Plan: Regional Summary of Water Demand Projections for 2020-2070 in acre-feet.  Municipal 
Water Demand Growth calculated as the percent differences between municipal demand projections in 2020 and 2030. 
http://www.twdb.state.tx.us/waterplanning/data/projections/2017/demandproj.asp 

 
31 2016 Regional Water Plan: State and Regional Population Projection for 2020-2070. “Population Growth” calculated as 
the percent differences between regional population in 2020 and 2030. 
http://www.twdb.state.tx.us/waterplanning/data/projections/2017/popproj.asp 

Texas Water Planning 
Region 

Changes in Regional 
Water Supply from 2020 

to 2030
29

 

Municipal Water 
Demand Growth from 

2020 to 2030
30

 

Population Growth 

from 2020 to 203031 

Panhandle (A) Decrease (-8%) Moderate (8%) Moderate (10%) 

Region B Decrease (-1%) Low (1%) Low (4%) 

Region C Stable (0%) High (13%) High (15%) 

North East Texas (D) Decrease (-1%) Moderate (6%) Moderate (9%) 

Far West Texas (E) Stable (0%) Moderate (10%) Moderate (14%) 

Region F Stable (0%) Moderate (7%) Moderate (9%) 

Brazos (G) Stable (0%) High (12%) High (15%) 

Region H Increase (2%) Moderate (10%) Moderate (12%) 

East Texas (I) Stable (0%) Moderate (4%) Moderate (7%) 

Plateau (J) Stable (0%) Moderate (5%) Moderate (9%) 

Lower Colorado (K) Decrease (-1%) High (17%) High (19%) 

South Central Texas (L) Decrease (-1%) High (12%) High (16%) 

Rio Grande (M) Stable (0%) High (18%) High (21%) 

Costal Bend (N) Increase (2%) Moderate (5%) Moderate (8%) 

Llano Estacado (O) Decrease (-15%) Moderate (7%) Moderate (10%) 

Lavaca (P) Stable (0%) Low (0%) Low (3%) 

Texas Total Decrease (-12%) Moderate (11%) Moderate (14%) 

http://www.twdb.state.tx.us/waterplanning/rwp/plans/2011/index.asp
http://www.twdb.state.tx.us/waterplanning/data/projections/2017/demandproj.asp
http://www.twdb.state.tx.us/waterplanning/data/projections/2017/popproj.asp
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Scenario #1: Urban Utility with Relatively Low Costs, High Demand, and Water 
Supply Challenges 

In this scenario, an urban utility with low per-customer 
costs of service and high peak demand wishes to 
encourage conservation. Their primary rate-setting 
objective for rates is to recover costs of service, and their 
second highest objective is to encourage conservation.  

 

Urban utilities typically have a very large and diverse customer base over which they can spread more 
of the fixed costs of water treatment and delivery. As such, this utility can have lower base charges and 
build more cost recovery into the variable charge, ensuring that customer bills are sensitive to use 
reductions. Furthermore, larger utilities typically have the staff and billing software capacity to utilize 
increasing block rates, bill monthly, and provide detailed usage information.  
 

Although they may already have increasing block rates in place, they can do more to promote 
conservation by making the differences in rates between the blocks greater and setting rates high for 
the highest level of consumption. But if they are pricing the highest tiers of consumption at levels to 
promote conservation, they should be financially ready for it. They will likely want to budget for the 
revenue from the highest tiers of consumption to be vulnerable and variable and/or maintain a rate 
stabilization fund to mitigate revenue fluctuations. 
 

Scenario #2: Mid-Size Water System That Purchases Treated Water from 
Neighboring Utility 

                                                                              
The water system in this scenario has about 25,000 customers and purchases treated water from a 
neighboring utility. While they still have the fixed costs associated with the distribution system, the majority 
of their costs are dependent on how much water is delivered. For this utility, there is much more of a direct 
relationship between costs and revenues than its counterparts that secure and treat water; conservation 
will have a much more immediate impact on the utility’s expenses without a great deal of financial risk. As 
such, this mid-size purchase system can have a very low flat fee and a significant variable charge to promote 

Utilities with different cost drivers, customer characteristics, and supply and 

demand issues will come to different conclusions on the rate structure design that 

is most appropriate for them. Below are three hypothetical scenarios followed by 

a discussion of how each hypothetical utility can utilize rate setting and structure 

to promote conservation and ensure revenue stability. 

$ 

$ 
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conservation. It will likely want to align its customers’ rate structure with the utility’s rate structure for the 
purchased water.  
 

Scenario #3: Rural Water Utility with Naturally High Costs That Wants to 
Maintain Affordability 
 
This rural utility with naturally high rates wants to maintain 
water affordability, while also helping to send a signal to its 
customers to not waste water. In this case, water will be 
naturally more expensive for all users and there is much less of a 
need for an aggressive increasing block rate structures to send a 
pricing signal.  

 

Uniform rates are simple to design and implement, and cost recovery of the naturally high costs of 
water will practically require a pricing level that sends a conservation signal. The tradeoff occurs 
between base charges and consumption allowances. Since the utility has high costs of service, it 
may be forced to set a high base charge. If this happens, the utility can offset some of that impact 
on low income customers by including a consumption allowance with the base charge. However, if 
possible, the utility will want to set as low a base charge as possible to keep bills low for low 
consumption customers and send a conservation signal. Monthly billing should be used to send out 
smaller bills more frequently to their customers instead of larger bimonthly or quarterly bills, which 
could be difficult to pay for some customers. In the case of maintaining residential affordability, 
utilities can look beyond their rates and rate structures and implement customer assistance 
programs. This would assist the customer who needs assistance the most, while also ensuring that 
the utility collects the revenue it needs to protect public health. 

$ 
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Part IV. Recommended Reading  

 
Assessing Water System Revenue Risk: Considerations for Market Analysis  

 
Hughes, J., and Leurig, S. 2013. Assessing Water System Revenue Risk: Considerations for Market 
Analysis. Ceres. http://www.ceres.org/resources/reports/assessing-water-system-revenue-risk-
considerations-for-market-analysts 

 
This report is a result of a partnership between The Environmental Finance Center at UNC and Ceres 
that investigates water system revenue risk and offers considerations for market analysts. The 
report offers an analysis of revenue risk using actual utility data in three states that are 
experiencing changing water use patterns: Colorado, North Carolina, and Texas. The analysis 
demonstrates that utilities with the same generic pricing structure can have widely variable 
exposure to revenue instability from changes in customer use. This report characterizes the 
challenges facing many utilities and identifies potential metrics that may be used by bond analysts 
to understand the revenue resilience of water systems’ pricing structures. The report describes 
factors driving current pricing practices among drinking water providers, including financial 
requirements, public policy goals, ease of implementation, and political constraints, and offers 
analysis of pricing structures. Finally, the report proposes metrics for assessing rate structures, 
which include competitiveness, affordability, revenue sufficiency, revenue vulnerability, and 
conservation pricing signals. 

 
California Water Rates and the “New Normal”  

 
Donnelly, K., and Christian-Smith, J. 2013. California Water Rates and the “New Normal”. The Pacific 
Institute. http://www.pacinst.org/publication/water-rates-series/ 
 
The first in a series of white papers to help water service providers cope with the “new normal” of 
decreased water demand and rising costs, this paper offers analysis of different rate structures that 
can be used to meet costs and ensure revenue resiliency. This paper is structured to support 
providers in evaluating common water rate structures (e.g. flat rate/fee, uniform volumetric rate, 
block or tiered rate) by examining rate structures and the characteristics of the new normal, which 
includes more uncertain water supply; new legislation, codes, and standards; and overall increasing 
costs to provide a safe drinking water supply. The report also prepares managers to educate their 
customers about how water is priced, and provides case studies highlighting challenges associated 
with adopting new rate structures. 

 

Texas utilities are not the only ones that deal with the “conservation conundrum.” Utilities 

across the country are grappling with the same issues and there are a number of good rate 

setting guides and documents available that have been prepared for specific regions or 

states. The following resources contain material applicable to Texas utilities. 

http://www.ceres.org/resources/reports/assessing-water-system-revenue-risk-considerations-for-market-analysts
http://www.ceres.org/resources/reports/assessing-water-system-revenue-risk-considerations-for-market-analysts
http://www.ceres.org/resources/reports/assessing-water-system-revenue-risk-considerations-for-market-analysts
http://www.pacinst.org/publication/water-rates-series/
http://www.pacinst.org/publication/water-rates-series/
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Declining Water Sales and Utility Revenues: A Framework for Understanding and Adapting  

 
Beecher, J., and Chesnutt, T. 2012. Declining Water Sales and Utility Revenues: A Framework for 
Understanding and Adapting. Alliance for Water Efficiency. 
http://www.ipu.msu.edu/research/pdfs/Summit-Summary-and-Declining-Water-Sales-and-Utility-
Revenues-2012-12-16.pdf 
 
This white paper offers a discussions of the root causes of and potential solutions to the revenue 
shortfalls and fiscal distress associated with declining water sales and utility revenues. The paper 
examines how and why water sales are declining, the degree to which water utility revenues are 
falling short of revenue requirements, communications strategies for water utilities and the 
conservation community, methods to improve fiscal stability, and the role of industry standards, 
practices, and policy reforms.  

 

Defining a Resilient Business Model for Water Utilities, Water Research Foundation Project 
4366 

 
Hughes, J. et. al. 2013. Defining a Resilient Business Model for Water Utilities. Water Research 
Foundation. http://www.waterrf.org/Pages/Projects.aspx?PID=4366 
 
This report provides an assessment of the revenue model and resulting financial condition of water 
utilities in North America, considers factors influencing financial performance, and discusses 
practices that have the potential to improve financial resiliency. This report primarily addresses the 
revenue and rates side of financial balance that utilities must navigate. It first summarizes the 
financial condition and state of revenues in the water industry, goes on to consider trends in the 
context of the factors that influence a utility’s business model, and presents option for revenue 
resiliency strategy, policy, and practices. Additionally, the report presents a potential methodology 
and tool for assessing the risk of revenue losses. The analysis shows that there is no one 
generalizable financial outcome for the industry, as there are clear differences between regions, 
states, and utilities. 

 
Designing, Evaluating, and Implementing Conservation Rate Structures 

 
Chestnutt, T. 1997. Designing, Evaluating, and Implementing Conservation Rate Structures. 
California Urban Water Conservation Council. http://www.cuwcc.org/docDetail.aspx?id=720 
 
This report sets forth information on innovative ways to price urban water service. This handbook 
provides practical assistance to utilities and their rate consultants implementing rate structures that 
promote more efficient use of water while taking into account the other functions a rate structure 
must fulfill. 

 
 
 
 
 
 
 

http://www.ipu.msu.edu/research/pdfs/Summit-Summary-and-Declining-Water-Sales-and-Utility-Revenues-2012-12-16.pdf
http://www.ipu.msu.edu/research/pdfs/Summit-Summary-and-Declining-Water-Sales-and-Utility-Revenues-2012-12-16.pdf
http://www.ipu.msu.edu/research/pdfs/Summit-Summary-and-Declining-Water-Sales-and-Utility-Revenues-2012-12-16.pdf
http://www.waterrf.org/Pages/Projects.aspx?PID=4366
http://www.cuwcc.org/docDetail.aspx?id=720
http://www.cuwcc.org/docDetail.aspx?id=720
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Forecasting Urban Water Demand, Second Edition  

 
Billings, B. and Jones, C. 2008. Forecasting Urban Water Demand. 2nd Ed. American Water Works 
Association. http://www.awwa.org/store/productdetail.aspx?ProductId=6395 
 
The American Water Works Association’s Forecasting Urban Water Demand is a resource that 
provides detailed tools and strategies to assist water managers in forecasting short-, mid-, and long-
term water demands. The book includes discussion on a variety of factors that impact urban water 
demand, including population, weather, climate, water rates, and conservation programs. It also 
includes guidance on how managers can tailor forecasting methods according to the purpose of the 
forecast, for example how forecasting for revenue may differ from forecasting for raw water supply 
or infrastructure improvements. In addition, the book incorporates instruction on data 
requirements and statistical analysis and is paired with a CD that contains daily water data, daily 
water use, an interactive demand curve chart, per capita water demand, and more.  
 

Gauging the Understanding and Support of a Drought Surcharge in Mecklenburg County  

 
Tiger, M. 2009. Gauging the Understanding and Support of a Drought Surcharge in Mecklenburg 
County. The Environmental Finance Center at UNC. 
http://www.efc.sog.unc.edu/reslib/item/gauging-understanding-and-support-drought-surcharge-
mecklenburg-county 
 
A drought threatens both water supply and a utility’s primary source of revenue. Consequently, 
many utilities explore the use of surcharges, which temporarily increase water rates during drought, 
as a way to stabilize revenues and promote conservation while keeping in mind the need for 
affordable water. Such was the case for Charlotte-Mecklenburg Utilities during the 2007-08 
drought. The purpose of this research is to gauge common themes of customer and City Council 
member perspectives on a proposed drought surcharge in Mecklenburg County. Insight from this 
research helps utilities in their consideration, development and communication about drought 
surcharges in their own communities. The report concludes that effective communication about 
surcharges is imperative, and that a drought surcharge should be a part of a portfolio of other 
strategies to help ensure adequate water supply. 

 
Long-Term Effects of Conservation Rates  

 

Long-Term Effects of Conservation Rates. 1997. American Water Works Association. ISBN 0-89867-
904-4 
 
This report from the AWWA recognizes the importance of conservation pricing and rate design in 
water conservation efforts. This early study examines the long-term effects of pricing for 
conservation on water demand and a utility’s revenues.  The report provides an overview of the 
relationship between rate design and conservation, as well as a summary of common conservation-
oriented rate designs (peak/nonpeak rates, inverted rates, and seasonal rates). It includes a 
comprehensive discussion of price elasticity, the mathematical measure of demand response to 
price changes, longer-term effects of conservation rates, and analysis of different rate designs and 
strategies. The report also includes an example Conservation Rates Model and a User Manual that 
allow managers to test a variety of different rate design scenarios.  

http://www.awwa.org/store/productdetail.aspx?ProductId=6395
http://www.awwa.org/store/productdetail.aspx?ProductId=6395
http://www.efc.sog.unc.edu/reslib/item/gauging-understanding-and-support-drought-surcharge-mecklenburg-county
http://www.efc.sog.unc.edu/reslib/item/gauging-understanding-and-support-drought-surcharge-mecklenburg-county
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Pricing Practices in the Electricity Sector to Promote Conservation and Efficiency: Lessons for 
the Water Sector 

 

Donnelly, K., Christian-Smith, J., and Cooley, H. 2013. Pricing Practices in the Electricity Sector to 
Promote Conservation and Efficiency: Lessons for the Water Sector. The Pacific Institute. 
www.pacinst.org/publication/water-rates-pricing-practices 
 
Water utilities are increasingly faced with the challenges of adapting to the “new normal” – a world 
in which declining water demand and increasing costs can result in deficits. Using data from 
California electric utilities, this report examines how other utilities have confronted these 
challenges to manage fiscal instability while providing fair pricing. Although there are certainly 
major differences between the water and electricity sectors, the study describes a number of 
electricity pricing practices could be implemented in the water sector. These practices include 
marginal pricing, tiered pricing, time-variant pricing, demand response contracts, decoupling, lost 
revenue adjustment mechanisms, rate stabilization funds, and straight fixed-variable pricing. This 
report is part of a series by the Pacific Institute on key issues related to water pricing practices and 
policies in California that is accessible through the Pacific Institute website. 

 
Principles of Water Rates, Fees, and Charges  

 

American Water Works Association. 2012. Principles of Water Rates, Fees and Charges (M1). 6th 
Edition. http://www.awwa.org/store/productdetail.aspx?productid=28731 

 
The American Water Works Association’s manual on Principles of Water Rates, Fees, and Charges is 
a comprehensive resource that provides water managers with information needed to evaluate and 
set water rate structures, fees, charges, and pricing policies. The manual provides an overview of 
cost-based rate making, revenue requirements, cost allocation, rate design, capacity and 
development charges, and implementation issues. This includes in-depth discussion on rate 
structure considerations and analysis of the advantages and disadvantages of a variety of common 
rate structures.  

 
Revenue Instability and Conservation Rate Structures  

 

Chestnutt, T., Christianson, J., Bamezai, A., McSpadden, C., Hanemann, W. 1995. Revenue Instability 
and Conservation Rate Structures. American Water Works Association. 
http://www.waterrf.org/PublicReportLibrary/RFR90681_1995_839.pdf 
 
In response to the growing popularity of conservation rate structures, this report details how 
revenue stability is affected by changes in water demand and provides strategies to cope with 
revenue uncertainty in the face of changing costs. It outlines managerial strategies necessary to 
cope with uncertainty brought on by conservation rate structures, and illustrates how empirical 
analysis can support the design of better rate structures. The study focuses on the experience of 
and available data from Los Angeles, CA, and Phoenix, AZ, to create a conceptual framework for 
how to develop coping strategies. It concludes that revenue volatility can be quantified, that coping 
mechanisms can be developed, and that rate structures can be used as a conservation device. 

  

http://www.pacinst.org/wp-content/uploads/2013/09/pacinst-pricing-practices-full-report.pdf
http://www.pacinst.org/wp-content/uploads/2013/09/pacinst-pricing-practices-full-report.pdf
http://www.pacinst.org/publication/water-rates-pricing-practices
http://www.awwa.org/store/productdetail.aspx?productid=28731
http://www.awwa.org/store/productdetail.aspx?productid=28731
http://www.waterrf.org/PublicReportLibrary/RFR90681_1995_839.pdf
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Water Conservation-Oriented Rates: Strategies to Extend Supply, Promote Equity, and Meet 
Minimum Flow Levels 

 
Wang, Y., Smith, W. and Byrne, J. 2004. Water Conservation-Oriented Rates: Strategies to Extend 
Supply, Promote Equity, and Meet Minimum Flow Levels. American Water Works Association. 
http://www.awwa.org/store/productdetail.aspx?productid=6544 
 
Water conservation-oriented rates are an effective tool for reducing water use in states and cities 
that are faced with drought, shrinking water supplies, or other reasons to conserve water. This book 
discusses rate structures that encourage water conservation: drought demand rates, excess use 
rates or excess surcharges, inclining block rates, and seasonal rates. The book explores 
implementation issues, economic issues for the utility and the consumer (especially low-income 
consumers), advantages and disadvantages, which rate type is suitable for specific customer groups 
or situations, and real-world utility experiences with conservation rates. 

http://www.awwa.org/store/productdetail.aspx?productid=6544
http://www.awwa.org/store/productdetail.aspx?productid=6544
http://www.awwa.org/store/productdetail.aspx?productid=6544
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Appendix A. Elements of Rate Structure Design 

 
Customer 
Classes/ 

    Distinction 

Utilities have several options in deciding how to charge different sets of customers. 
However, utilities can only legally charge different rates for customers based on cost-
related factors, such as usage. Hence, it is possible to set a rate structure for 
residential customers and a separate rate structure for commercial or industrial 
customers, since the non-residential customers use a lot more water and the marginal 
cost of providing them with additional units of water is very low.  
 

One advantage to creating different rate classes of customers is that it provides the 
utility with greater flexibility in targeting different objectives for different types of 
customers. For example, a utility could charge increasing block rate structures for 
residential customers to encourage conservation but also charge uniform rates for 
non-residential customers to avoid overburdening them with excessively high rates.  
  

Residential irrigation meters provide the utility with an ability to charge residential 
customers a different rate structure for their outdoor (mostly seasonal and 
discretionary) water use for regular, indoor household use.  
  

Before adding new rate structure classes, utility managers should first assess the 
ability of their billing software to handle the complexity of this switch, and also the 
staff’s ability to make the conversion and continuously monitor, assess and correct 
the inevitable increase in billing errors.  

 

Billing Period The billing period refers the length of time between meter reads and bills. From a 
customer perspective, monthly billing provides greater advantages than any other 
billing period. A utility must evaluate the tradeoff between increased operating costs 
for meter reading and billing against the advantages of monthly billing, including 
providing a much more stable month-to-month revenue stream. Additionally, EFC 
research finds that customers who are billed quarterly or bimonthly use more water 
on average than customers who are billed monthly. Hence, to a conservation-
oriented rate structure would use monthly billing when possible. 

 
 

Base Charges A base charge is the amount a customer is required to pay each billing period, regardless of 
the amount of water that is used. This is oftentimes called a “minimum charge.” Base 
charges are highly stable sources of revenue for utilities, since they are immune to water 
use behavior. There is an incentive to charge as much of the fixed costs of running the utility 
in the base charge as possible, tempered only by affordability (since all customers pay this 
charge). The higher the base charge, the more stable the utility’s revenues will be, but the 
less sensitive the total customer bill will be to changes in usage patterns. Hence, a customer 
reducing use significantly will not see a proportional decline in their bill if the base charge is 
a large component of the total bill. Utilities concerned about setting conservation-oriented 
rates by utilizing usage-sensitive rate structures are more likely to charge lower base 
charges (and higher volumetric rates). Also, utilities concerned about affordability may find 
it difficult to set high base charges.  Due to the capital intensive nature of water utility costs, 
and because of economies of scale, large utilities are able to spread their costs over large 
customer bases and thus are often able to charge low base charges. Smaller utilities, 
however, typically rely on higher base charges to recover some of their fixed costs. 
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Consumption 
Allowance 
with Base 
Charge 

In order to offset some of the burden of high base charges on their customers, 
utilities sometimes include a minimum consumption allowance with the base charge 
such that any use within the consumption allowance is “already paid for” by the base 
charge. As with base charges, the higher the amount included in the consumption 
allowance, the less sensitive the total bill will be to water use reductions, and the less 
conservation-oriented the rate structure will be.  
Unlike with base charges however, the utility has no revenue stability incentive to 
include higher amounts of water in the consumption allowance. In fact, the more 
water is included in the consumption allowance, the less revenue the utility can 
expect to collect from the majority of its customers if the base charge is not adjusted 
similarly.  

 
Volumetric 
Rate Structure 

Water utilities use a variety of volumetric rate structure types. Volumetric rates are 
those charged based on a customer’s water use. The most common are uniform rates 
(often called flat rates), increasing block rates and decreasing block rates.  
 

Uniform rate structures charge the same rate, no matter what level of consumption. 
They are relatively simple to implement and communicate. Increasing block rate 
structures are volumetric rates that increase with increasing block rates of 
consumption; decreasing block rate structures are volumetric rates that decrease 
with increasing block rates of consumption. Water utilities should avoid using 
decreasing block rate structures for residential consumption.  
 

Additionally, some utilities adopt different volumetric rate structures for summer 
months than in the rest of the year. This discourages residents from increasing use 
significantly during the summer months when the majority of irrigation occurs. 
Seasonal rates are also appropriate for seasonal communities where demand for 
water is high in certain months and very low in others. 
The utility manager should 
select the type of rate structure that best fits the primary rate setting objectives. 
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Block Designs 
(If Applicable) 

Increasing block rate structures, alone, are not sufficient to encourage conservation. 
The design of block rate structures is critical to set the appropriate price signals to the 
customers, not unduly overburden certain segments of the service population, and to 
provide sufficient revenue stability for the utility.  For a utility to target residential 
consumption with increasing block rates, it should use at least 2 blocks within the 
normal range of residential use, from 0 through 15,000 gallons/month. It does not do 
any good to start the second block at a usage level that only a very small number of 
customers use.  
 
In determining the number and size of blocks, it is very useful to analyze from billing 
records the number of bills sent out each month for different usage levels. Increasing 
block rate structures for residential use should at least start the second block just over 
the average residential usage level. If the utility only uses one rate structure for all of its 
customers, the block sizes at much higher levels of use should be carefully considered 
from the commercial and industrial customers’ perspective.  
 
Some utilities have a single decreasing block rate structure for all customers, but set the 
first block size to cover a large amount of water (e.g.: 50,000 gallons/month) in order to 
essentially charge residential use at a uniform rate, while providing decreasing block 
rates to commercial and industrial customers. 

 

Frequency of  
rate changes 

Although the frequency of rate changes is not an element of the rate structure 
design itself, it is an important policy objective that should be addressed by the 
utility. Ideally, utilities would review their rates and rate structures annually to 
adjust them to changes to the utility or customer characteristics. At the very least, 
utilities should review their financial performance indicators annually and review 
their rates and rate structures when any of the indicators reflect poor financing.  



            W. Mark Day 

            November 9, 2016 

 

Resilience Fee—A uniform surcharge on all water sales (identical to the CAP Charge)  

 

A simple approach to retain the conservation incentive while spreading reduced revenue risk across the 

full demand spectrum—a uniform fee on all water sales, and the principal revenue source in the future. 

 

Since volume response is minimal for about 80% of sales (in Blocks 1 and 2), a small increase layered on 

all sales will bring large revenues with minimal risk.  (See table below.)  Also, this is not a good time to 

reduce the cost burden on volume, with incomes rising and Lake Mead falling. 

 

This fee will also gradually rebalance the volume price burden toward Blocks 1 and 2 from Blocks 3 and 4, 

yet, as a tradeoff, it will stop increases to the base charge.  (To evaluate this fee, staff needs only to 

evaluate the performance of the CAP charge, as this fee will be its twin.) 

 

If it is used to increase revenues, there need be no other rate considerations, except to adjust the CAP and 

the Conservation fees; no need to rebalance or reset Block pricing. 

 

Note: It could be used with a CIP fee—which Mark Lewis has suggested--with the Resilience Fee as a 

general funding source, added to all other block-derived revenues. Going the other way, for billing 

simplicity, all existing surcharges (CAP, etc.) could be folded into one Resilience Fee, where each charge 

would constitute a part of the whole fee. 

 

Suggestion: To further stabilize revenues, set this fee a bit higher to recover elasticity-related losses, and 

to generate a fund balance in dry years, or when incomes increase, when demand is higher.  

 

 

       

 

Inter-Year % Block Sales Performance 

for 2012-2015      
 Tucson Water Residential Blocks      

 Old Blocks: 1-10; 11-15; 16-30; 31+ Block1 Block2 Block3 Block4  

        

 2012/13  Year-over-Year -1.03 -5.55 -7.83 -7.07  
       

 2013/14  Year-over-Year -1.15 -3.06 -2.74 -3.17  
       

 2014/15 Year-over-Year -3.77 -13.99 -19.03 -19.54  
       
 Average Year-over-Year (%) -1.98 -7.53 -9.87 -9.93  
       
 Note: Both Block1 and Block2 would be expected to firm up under the new   

 
block boundaries of 1-7 and 8-15, but must have July-Nov 2016 data, to evaluate.  
 

  

 

 

 

 



Discussion summary: Base Recovery of Fixed Costs 
CWAC Finance Subcommittee  
December 14, 2016 
 
Mr. Smith of Raftelis Financial Consultants presented an Overview of Fixed Charges to the subcommittee, which 
outlined industry standards, current Tucson Water practices, and alternative practices related to the recovery of 
fixed costs. Mr. Smith indicated that industry-standard fixed-charge components include meters & services, billing 
& customer service, and readiness to serve, and he further identified cost elements within each component. He 
summarized the process for developing unit costs of service for each cost component, and for developing a total 
fixed charge from unit costs.  
  
In summarizing Tucson Water’s current fixed-cost recovery practices, Mr. Smith listed the cost elements included 
within the meters/services and billing/customer service components. He indicated that Tucson Water’s current 
approach does not include a specific readiness-to-serve component, although some elements of that category are 
accounted for within other components (i.e., CAP charges included in meters/services). Currently, approximately 
27% of Tucson Water’s rate revenue requirements are allocated for recovery through its monthly service charge.  
 
Mr. Smith indicated that, as the utility’s rate consultant, he would recommend that Tucson Water continue to 
follow standard industry practices, with the inclusion of a readiness-to-serve component in its fixed charge 
calculations. He indicated that the white paper distributed to the subcommittee was intended to be a starting 
point for discussion.  
 
Member Stratton pointed out that recent declines in consumption had had an impact on Tucson Water’s 
revenues. He asked what the impact would have been if the utility’s base rate had been higher. Mr. Smith 
indicated that he would provide an analysis.  
 
Members and staff discussed the increase of fixed charges and the impact on low-income ratepayers. Member 
Lewis asked for Mr. Smith’s opinion regarding inclusion of a “monthly water allowance” along with increased fixed 
charges. Mr. Smith indicated that he did not view this approach as equitable, and did not recommend it. He 
recommended the use of a targeted assistance program to offset impacts of fixed charges. Member Freitas 
indicated that he supported maintaining the current rate structure, with minor changes to fixed charges and 
utilization of the existing low-income program to help ratepayers as needed. 
 
Members discussed a preference for maintaining a conservation signal in Tucson Water’s rate structure. Members 
Lewis and Shipek noted that this signal should be focused toward the majority of average, mid-level users, rather 
than low-income or high-volume customers.  
 
Members discussed various “sliding-scale” and multi-category fixed-rate structures, such as methods in use by 
utilities in Austin and San Antonio. Staff indicated that such approaches would be difficult because Tucson Water’s 
billing system lacks data-gathering and analytical capacity. 
 
Member Freitas indicated a preference for keeping the rate structure simple, and suggested the addition of a 
“sustainability fee” to generate additional funds as needed. Mr. Smith suggested that “sustainability” is an 
element of the readiness-to-serve component. He indicated that the Washington, D.C., water utility and others 
have created fixed fees to recover specific fixed costs that are associated with defined customer benefits. 



Discussion summary: Reclaimed System and Rates 
CWAC Finance Subcommittee  
January 11, 2016 
 
Staff led a presentation and discussion on Tucson Water’s reclaimed water system and reclaimed rates. The 
presentation laid out three key points: 
  
-  Cost of service for the reclaimed system is incentivized by potable rates 
-  The reclaimed system maximizes best uses of potable water 
-  Projected needs for indirect potable use have not been realized  
 
The staff presentation included an overview of reclaimed system characteristics, including distribution layout and 
size, and a comparison of reclaimed vs. potable peak and average days, peaking factors, storage capacities, billing 
meters, and weather sensitivity. Staff also provided summaries of reclaimed usage, demand fluctuation and usage 
trends, as well as an explanation of effluent ownership in Pima County. A discussion about the maximization of 
reclaimed use followed, which considered the changing local demand for reclaimed resources and explanations of 
planned projects such as the Southeast Houghton Area Recharge Project (SHARP) and Agua Dulce. In closing, staff 
provided information about the cost and price of reclaimed operations, an explanation of the benefits of 
incentivizing reclaimed uses, and a summary of pressures to increase the reclaimed rate subsidy. 
 
Discussion ensued, with staff fielding and answering members’ questions. Chair Stratton pointed out that 
volumetric usage for Oro Valley appeared low in the staff presentation; Mr. Ritter concurred. Member Lewis 
stated that reclaimed pricing should take into consideration the future value of potable water, which is conserved 
by the use of reclaimed water. Chair Stratton agreed that future new supplies would be expensive, and stated that 
reclaimed usage provided a potable cost savings for future customers. Members discussed the concept of rate 
subsidy vs usage incentive. Chair Stratton expressed support for providing reclaimed water to City parks at the 
environmental rate, while opposing a return to the wheeling rate for County parks. 
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