
DRAFT-Do Not Cite or Quote 

 

Expert Workshop on Full Cost Pricing of 

Water and Wastewater Service 

 

November 1-3, 2006 

Michigan State University 

 
 

Final Summary Report 
February, 2007 

 

 



 2 

Table of Contents 
 

 

 

Executive Summary       
 

1.0 Background 

 

2.0 Workshop Participants 

 

3.0 Workshop Structure 

 

4.0 Definition and Conceptual Model for Full Cost Pricing 
 

  4.1 Discussion of Definition of Full Cost Pricing 

 

5.0 Summary of Framing Presentations 
 

5.1  History of the Safe Drinking Water Act, EPAôs Sustainable 

Infrastructure Initiative, and the Full Cost Pricing Model 

5.2 History of the Safe Drinking Water Act and Clean Water Act 

Implementation and Evolution of the Water Industry 

5.3 The Water Industry Compared and Economic Regulation of the 

Water Industry 

5.4 The Investment Community Perspective on the Water and 

Wastewater Industry 

5.5 An Economistôs First Impressions of the Water Industry 

5.6 Capital Efficiency in the Water Industry 

 

6.0 Level and Means of Provision of Service 
 

  6.1 Framing the Level of Service in Terms of Full Cost Pricing 

  6.2 Level of Service: An Academic Perspective 

6.3 An Academic/Public Policy Framework for Understanding and 

Evaluating Alternative Institutional Structures for Provision of 

Desired Level of Service 

6.4 Summary of Open Discussion 

6.4.1 Drinking Water Quality and Service Reliability 

6.4.2 Nature of Customer Base 

6.4.3 Peak Flow Issues 

6.4.4 Wastewater Level of Service Issues 

6.4.5 Institutional Structure 

6.4.6 Public Education 

6.4.7 Economic Regulation 



 3 

 

7.0 Recognition of Full Business Costs & the Annual Revenue 

Necessary for Cost Recovery  
 

 7.1 Framing Presentation on Asset Management 

7.2 Framing Presentation ï A Local Elected Officials Perspective on 

Post Employment Benefits 

7.3 Summary of Open Discussion 

7.3.1 Cost Drivers 

7.3.2 Post Employment Benefits 

7.3.3 Asset Management 

 

8.0 Cost Recovery through Rates, Charges & Other Sources 
 

  8.1 Framing Presentation on Cost Allocation and Rate Design 

  8.2 Framing Presentation on Decoupling Revenues from Sales 

  8.3 Summary of Open Discussion 

   8.3.1 Decoupling Revenue from Sales 

   8.3.2 Cost Allocation & Rate Design 

   8.3.3 Affordability 

   8.3.4 Subsidies 

 

9.0 Workshop Conclusions 

 

 Appendix A 

 

Appendix B



 4 

Executive Summary 

 
The United States Environmental Protection Agency (EPA) convened an expert 

workshop of leading academics, water utility executives, Public Utilities Commissioners 

and staff, utility rate setting practitioners, and other experts to explore the issue of ñfull 

cost pricingò for water and wastewater service.  The workshop was held on November 1-

3, 2006 at Michigan State University (MSU) and was co-hosted by MSUôs Institute for 

Public Utilities. 

 

Workshop participants generally agreed to the following definition and 

conceptual model for full cost pricing: Full cost pricing is a pricing structure for drinking 

water and wastewater service which fully recovers the cost of providing that service in an 

economically efficient, environmentally sound, and socially acceptable manner, and 

which promotes efficient water use by customers.  The model below depicts the 

relationship between the level of service a utility provides and how it is structured to 

provide it; the full costs of doing business; the annual revenue necessary to recover costs; 

and cost recovery through some combination of rates and charges, subsidies, and transfer 

payments. 
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The Workshop consisted of a formal presentation to frame key issues and 

extensive structured, facilitated discussion organized around the conceptual model.  The 

formal presentations were: 

 

o History of the Safe Drinking Water Act, EPAôs Sustainable Infrastructure 
Initiative, and the Full Cost Pricing Model 

o History of the Safe Drinking Water Act and Clean Water Act 

Implementation and Evolution of the Water Industry 

o The Water Industry Compared and Economic Regulation of the Water 

Industry 

o The Investment Community Perspective on the Water and Wastewater 

Industry 

o An Economistôs First Impressions of the Water Industry 

o Capital Efficiency in the Water Industry 

o Level of Service: An Academic Perspective 

o An Academic/Public Policy Framework for Understanding and Evaluating 

Alternative Institutional Structures for Provision of Desired Level of 

Service 

o Framing Presentation on Asset Management 

o Framing Presentation ï A Local Elected Officials Perspective on Post 

Employment Benefits 

o Framing Presentation on Cost Allocation and Rate Design 

o Framing Presentation on Decoupling Revenues from Sales 

 

These presentations were used to tee up issues and concepts for open discussion 

among participants.  The Expert Workshop brought together different perspectives on the 

fundamental questions related to full cost pricing of water and wastewater service. The 

objective of the Workshop was to achieve a deeper understanding of these issues from a 

variety of perspectives. The Agency will use the results of the Expert Workshop to help 

better frame the issue of full cost pricing for further deliberation and provide insight into 

a variety of possible approaches to facilitating industry movement toward sustainability.  

 

Workshop participants generally agree that full cost pricing will be possible and 

successful only in an efficiently structured and managed water and wastewater sector.  

Embedded in the current structure, management, operations, and oversight of the water 

and wastewater sector are potentially significant inefficiencies.  Eliminating these 

inefficiencies will help to minimize future cost increases and the magnitude of future rate 

increases.  Comprehensive sectoral reform is needed and EPAôs role should be to initiate, 

inform, enable and facilitate a broad national dialogue among all stakeholders about how 

to achieve our national public health and environmental protection goals in the least cost 

and most socially acceptable manner. 
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As the workshop drew to a close, participants agreed that a number of key 

specific themes and issues had emerged in the discussions.  The group identified and 

organized these themes and issues as presented in the diagram below to assist EPA and 

other stakeholders in better framing future thinking and discussion of full cost pricing and 

water & wastewater system sustainability. 

 

 

Expert Workshop on Full Cost Pricing of Water and Wastewater Service

Key Issues Identified

ñMeta-Issuesò

1. Least Cost Achievement of Environmental & Public Health Protection Goals Across Watersheds.

2. Role of Economic vis-à-vis Environmental & Public Health Regulation.

3. Public Education & Building Public Support.

4. Role of Federal & State Subsidies.

5. Impact of Global Climate Change.

Industry Structure

1. Consolidation

2. Ownership and Management Contestability

3. Level of Service

Utility Management

1. Best Practices for Operational Efficiency

2. Asset Management to drive to least-cost

3. Risk Recognition & Management

4. Cost of Capital

5. Alternative Capital Project Delivery Methods

6. Uniform System of Accounts

7. Information Resources to Support 

Ownership and Management Contestability

8. Pricing Pardigm
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1.0   Background 
 

The United States Environmental Protection Agency (EPA) convened an expert 

workshop of leading academics, water utility executives, Public Utilities Commissioners 

and staff, utility rate setting practitioners, and other experts to explore the issue of ñfull 

cost pricingò for water and wastewater service.  The workshop was held on November 1-

3, 2006 at Michigan State University (MSU) and was co-hosted by MSUôs Institute for 

Public Utilities. 

 

Full cost pricing is one of four major themes under EPAôs Sustainable Water 

Infrastructure Initiative. The other themes include: management of utilities; promoting a 

watershed based approach to infrastructure planning; and promoting the efficient use of 

water. Taken together, the Agency believes that these four ñpillarsò of sustainable 

infrastructure will help enhance the efficiency of the water and wastewater sector in the 

United States and ensure achievement of our nationôs public health and environmental 

protection objectives.  The industry is entering an era characterized by significant 

infrastructure replacement need and new investment for enhanced public health and 

environmental protection. Overwhelmingly, the costs of these investments will be borne 

by the utility ratepayers.  

 

The Expert Workshop brought together different perspectives on the fundamental 

questions related to full cost pricing of water and wastewater service. The objective of the 

Workshop was to achieve a deeper understanding of these issues from a variety of 

perspectives. The Agency will use the results of the Expert Workshop to help better 

frame the issue of full cost pricing for further deliberation and provide insight into a 

variety of possible approaches to facilitating industry movement toward sustainability.  
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3.0  Workshop Structure 
 

 In advance of the workshop, participants received a 5-page ñBackground Paper on 

Full Cost Pricingò which introduced a preliminary conceptual model for full cost pricing.  

The Workshop consisted of a small number of formal presentations to frame key issues 

and extensive structured, facilitated discussion organized around the conceptual model.  

The background paper and workshop agenda are presented in appendices A and B, 

respectively. 

 

 In order to promote full and open discussion, EPA decided to summarize the 

meeting without attribution of discussion comments to specific participants.  Thus, 

participants were encouraged to speak freely and to represent their own professional 

opinion, not the institutional opinion of the organization with which they are affiliated. 

 

In this summary report, individual comments by workshop participants are 

paraphrased and presented in bulleted lists organized by topic of discussion.   These 

summaries of comments are intended to capture the breadth and depth of the workshop 

discussions.  No attempt has been made to reconcile conflicting comments.  The 

objective of the workshop was to elicit a variety of perspectives.  This summary seeks to 

preserve and accurately reflect the substance of the discussions. 

 

At the end of the workshop, participants did agree to an overall summary of the 

major issues identified.  These workshop conclusions are presented in Section 9.0 of this 

report. 

 

 

 

 

The Expert Workshop on Full Cost 

Pricing of Water and Wastewater Service 

was held at the Kellogg Conference Center 

on the Michigan State University Campus 

in East Lansing, MI. 
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4.0  Definition and Conceptual Model for 

 Full Cost Pricing 
 

The following draft definition of full cost pricing was offered to facilitate 

discussion at the expert workshop:  

 

 Full cost pricing is a pricing structure for drinking water and wastewater 

service which fully recovers the cost of providing that service in an economically 

efficient, environmentally sound, and socially acceptable manner, and which 

promotes efficient water use by customers. 

 
 The conceptual model for full cost pricing  is presented in Exhibit 1.  The model 

depicts the relationship between the level of service a utility provides and how it is 

structured to provide it; the full costs of doing business; the annual revenue necessary to 

recover costs; and cost recovery through some combination of rates and charges, 

subsidies, and transfer payments. 
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4.1  Discussion of Definition of Full Cost Pricing 
 

ü The proposed definition and model are sound and offer an excellent point of 

departure for this workshop. 

 

ü ñTo get a better grip on full cost pricing, we need to know what it is not. What is 
the relationship between full cost pricing and full cost accounting?  Also, whatôs 

the difference between full cost pricing and efficient pricing?  Whatôs the 

relationship with this and triple bottom line accounting?ò 

 

ü ñThe definition of full cost pricing presented refers to economic efficiency.  We 
need to give more thought to this as the definition is further fleshed out.ò 
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5.0  Summary of Framing Presentations 
 

 The workshop opened with 6 formal presentations designed to help frame the full 

cost pricing issue for discussion during the workshop.  The framing presentations were: 

 

1. History of the Safe Drinking Water Act, EPAôs Sustainable Infrastructure 

Initiative, and the Full Cost Pricing Model. 

2. History of the Safe Drinking Water Act and Clean Water Act Implementation and 

Evolution of the Water Industry 

3. The Water Industry Compared and Economic Regulation of the Water Industry 

4. Capital Efficiency in the Water Industry 

5. The Investment Community Perspective on the Water and Wastewater Industry 

6. An Economistôs First Impressions of the Water Industry 

 

Summaries of each presentation follow. 

 

5.1  History of the Safe Drinking Water Act, EPAôs Sustainable Infrastructure 

Initiative, and the Full Cost Pricing Model 

Peter E. Shanaghan, USEPA 

  

Early Federal oversight of drinking water dates back to the 1912 Common Cup 

Standard issued by the Public Health Service.  This standard prohibited the use of a 

common cup for drinking water aboard interstate common carriers (trains and ships).  

Regulatory standards for the quality of drinking water aboard common carriers soon 

followed.  As the 20
th
 century progressed, the Public Health Service issued non-

enforceable guidelines for the quality of tap water.  States independently established their 

own regulatory programs for drinking water.  In 1969, the General Accounting Office 

documented that only 60% of water systems delivered water meeting the PHS guidelines 

and over 50% of water treatment facilities had significant deficiencies. 

 

In 1974, growing concern about the safety of tap water and the uneven patchwork of 

regulatory programs led to passage of the Federal Safe Drinking Water Act (SDWA).  

The SDWA authorized USEPA to develop enforceable public health protection based 

standards for drinking water quality.  The law sought to build upon existing State 

regulatory programs through the concept of primacy.  States having primacy for a Federal 

regulation have demonstrated the legal and institutional capability to enforce the Federal 

standard and assume the day-to-day oversight responsibilities for implementing that 

regulation. 

 

From 1974 to 1986 EPA promulgated regulatory standards for 23 contaminants and 

48 States obtained primacy.  In 1986, Congress, impatient with what they felt was EPAôs 

slow pace developing regulations, passed a set of SDWA Amendments that mandated 

regulatory standards for 83 contaminants within 3 years and standards for an additional 

25 contaminants every three years thereafter.  EPA, State drinking water programs, and 

water utilities all struggled to meet the ambitious agenda established by the 1986 

amendments.  By the mid-1990ôs it had become clear that the prescriptive formulation of 
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the 1986 amendments was not working well and Congress significantly amended the law 

in 1996. 

 

The 1996 SDWA Amendments emphasized comprehensive, multiple barrier public 

health protection.  The amendments preserved the fundamental public health protection 

focus for standard setting and provided for a much more focused and science based 

approach to identifying the contaminants needing to be regulated.  The amendments also 

established important new programs aimed at preventing unsafe drinking water.  These 

included water system capacity development, operator certification, and source water 

protection.  Furthermore, the amendments established the only Federal financial 

assistance program for water utilities focused on regulatory compliance, the Drinking 

Water State Revolving Fund (DWSRF) Loan Program.  The DWSRF is designed to 

provide States with exceptional flexibility to tailor the program to their unique needs, 

including provisions authorizing optional set-asides which can be used to support 

implementation of the new prevention programs as well as the base drinking water 

program. 

 

The SDWA has consistently required that regulatory standards be set as close as 

feasible to the level at which no known or anticipated adverse health effects would occur 

with an adequate margin of safety.   

 

Under the SDWA, any water system providing water for human consumption through 

pipes or other constructed conveyances, which serves at least 15 connections or an 

average of at least 25 persons per day, for at least 60 days per year, is defined as a Public 

Water System (PWS).  There are presently 158,000 PWSôs in this country.  About 53,000 

of them serve permanent communities and are referred to as Community Water Systems 

(CWSôs).  About 19,000 serve institutions such as schools or factories having their own 

water supply serving the same group of people over extended terms, and are referred to as 

Non-Transient Non-Community Water Systems (NTNCWSôs).  Finally, about 86,000 

serve establishments such as road side rest stops, providing service to different people 

every day and are referred to as Transient Non-Community Water Systems (TNCWSôs). 

 

CWSôs are overwhelmingly quite small.  About 1/3 of the 53,000 systems serve fewer 

than 100 people each.  Another 1/3 serve between 100-500 people each.  Nearly 9 out of 

10 serve fewer than 3300 persons each.  In addition to their small size, CWSôs are 

institutionally diverse.  43% are publicly owned; 33% are privately owned; and 24% are 

mobile home parks or similar systems operated as part of a larger business enterprise.  Of 

the 33% that are privately owned, about half are investor owned systems, about 35% are 

systems owned by homeowner associations, and the remaining 16% by individuals and 

others.  Institutional diversity is most pronounced among systems serving fewer than 500 

people each.  About 40% of these systems are mobile home parks, 40% are private 

(overwhelmingly associations and individuals), and only 20% are publicly owned. 

 

From 1997 through 2005 the number of CWSôs decreased by nearly 4% while the 

total population served by all CWSôs increased by 12%.  CWSôs now serve 95% of the 

population in the United States.  The decrease in number of CWSôs has been entirely in 
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the number of systems serving fewer than 1,000 persons each.  The number of systems 

serving fewer than 100 persons declined by about 13% during this period.  The numbers 

of systems in larger size categories increased, in some cases by as much as 20-25%.  It 

appears consolidation of smaller systems is occurring slowly and that population growth 

is being accommodated by larger systems. 

 

If one postulates that Total Coliform Rule monitoring and reporting is a crude 

operational proxy for ñsystem capacityò and operator competence; then it appears that 

larger systems do perform better than smaller systems as demonstrated in the chart below. 

 

National Perspective
Percent of Systems Within Each Size Category

With TCR M&R Violation(s)
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 EPAôs 2002 Clean Water and Drinking Water Infrastructure Gap Analysis 

documented that the 21
st
 century will be marked by a significant need to replace drinking 

water distribution system pipe and wastewater collection system pipe that will reach the 

end of its useful life.  Expenditures for capital replacement and operations and 

maintenance will need to annually grow by 3% above the rate of inflation in order to 

prevent the emergence of a spending ñgapò with serious public health and environmental 

protection outcomes. 

 

 In response to these findings, and in consultation with stakeholders, the Agency 

established a long-term strategic focus of ñsustainable infrastructureò.  The objectives of 

this strategic focus are to increase the efficiency of the water and wastewater sector 

(through better utility management, water use efficiency, and a watershed based 

perspective) and to facilitate movement of the sector to full cost recognition and recovery 

through full cost pricing.  
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Full cost pricing is a pricing structure for drinking water and wastewater 

service which fully recovers the cost of providing that service in an economically 

efficient, environmentally sound, and socially acceptable manner, and which 

promotes efficient water use by customers. 

 

The internal EPA Working Group on Full Cost Pricing has developed a draft 

definition and preliminary conceptual model of full cost pricing to facilitate discussion of 

what full cost pricing means and how it relates to other major elements within the 

Sustainable Infrastructure Initiative. The Agency hopes the definition and preliminary 

conceptual model will prove useful to the expert workshop participants as tools around 

which they may organize their thoughts and discussion on the subject.  The model is 

depicted in the diagram below. 

 

 

 

The model posits that the fundamental determinants of the full cost of water 

and/or wastewater service are the level of service the public desires and the way in which 

a utility (or utilities) is structured and managed to deliver that level of service. Table 1, 

below, presents examples of issues and questions helpful in thinking about level of 

service and utility structure and management. 
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Table 1: Level of Service and Utility Structure and Management 

Considerations 
System 

Type 

Example Level of Service Issues Example Utility Structure and 

Management Issues 

Water 

 Does system provide fire protection? 

 What peak flow demands can the system 

meet? 

 Number and duration of service interruptions 

per year. 

 Number of water main breaks per year (and 

damage caused by breaks). 

 Quality of water delivered to customer. Does 

it comply with federal/state health based 

regulations? Does it meet the aesthetic 

demands of customers? 

 Time to respond to customer complaints or 

questions. 

 Nature of systemôs ñenvironmental 
footprintòðis it a ñgreenò system? 

 Outreach and public education. 

 Opportunities for customer input and 

involvement. 

 Utility ownership: public or private? 

 

 Utility scope: water or wastewater 

only? Both? Both including other? 

 

 Institutional structure:  If public; line 

department of city government? 

Enterprise fund? Special district?  If 

Private; is it a publicly traded 

corporation or a private owner? 

 

 Utility management: public or private? 

If owner does not manage, what is the 

nature of the contractual agreement 

under which some other party 

manages the system/utility? 

 

 Geographic scope of utility: Is it 

system or community specific or 

regional in nature? 

Wastewater 

 Number and duration of service interruptions 

(such as backups) experienced by customers. 

 Number of times and quantity of untreated 

wastewater discharged per year. 

 Quality of treated effluent: Does it comply 

with federal/state standards?  Does it satisfy 

community expectations? 

 Time to respond to customer complaints or 

questions. 

 Nature of systemôs ñenvironmental 
footprintòðis it a ñgreenò system? 

 Outreach and public education. 

 Opportunities for customer input and 

involvement. 
 

 

 A central question implied by the model is the cost effectiveness with which the 

selected utility structure and management is able to deliver the desired level of service. Is 

the desired level of service being obtained at least cost? If not, is it being obtained in a 

manner optimizing appropriate social outcomes? According to whose perspective? 

 

 Assuming an appropriate level of service is being provided in a manner 

optimizing desired social outcomes, the model next reflects the need to fully identify all 

business costs associated with the provision of that service. At this point, the insights 

from the Better Management Pillar of the Sustainable Infrastructure Initiative are needed. 

In particular, a comprehensive asset management program or a similar planning practice 

through which the utility can estimate its long-term capital and operating costs. In this 

context long-term is defined as the life cycle of the assets of the utilityðin the case of 

pipes 70+ years. The planning process employed should address the lumpy nature of 




