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P R O C E E D I N G B  

(Hearing reconvened at 9:OO a.m.) 

(Transcript follows in sequence from 

Volume 14.) 

CHAIRMAN CLARK: We'll reconvene the 

hearing. As I indicated last night, we will take 

Dr. Beecher first, and she is a Staff witness. 

Ms. Capeless, is she your witness? 

MS. CAPELESS: Yes, she is. 

- - - - -  

JANICE A. BEECHER 

was called as a witness on behalf of the Staff of the 

Florida Public Service Commission and, having been 

duly sworn, testified as follows: 

DIRECT EXAMINATION 

BY MS. CAPELESS: 

Q Dr. Beecher, would you please state your 

name and business address for the record? 

A Janice A. Beecher. My business address is 

the Center for Urban Policy and the Environment, 

Indiana University, 342 North Senate Avenue, 

Indianapolis, Indiana 46204. 

Q And are you the same Janice A. Beecher who 

prefiled or caused to be prefiled direct testimony in 

this docket consisting of 35 pages? 

FLORIDA PUBLIC SERVICE COMMISSION 
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A Yes, I am. 

Q Do you have any changes or corrections to 

make to your testimony? 

A No, I do not. 

Q If I were t o  ask you the same questions as 

posed in your testimony, would your answers be the 

same today? 

A Yes, they would. 

MS. CAPELESS: Madam Chairman, may we please 

have Dr. Beecher's testimony inserted into the record 

as though read? 

CHAIRMAN CLARK: The prefiled direct 

testimony of Dr. Janice A. Beecher will be inserted 

into the record as though read. 

MS. CAPELESS: Thank you. 

Q (By Ms. Capeless) Dr. Beecher, did you also 

prefile Exhibit JAB-1 through JAB-9 along with your 

testimony? 

A Yes, 1 did. 

Q Do you have any corrections or changes to 

make to those exhibits? 

A No, I do not. 

MS. CAPELESS: May we have those identified 

as Exhibit 133, please? 

CHAIRMAN CLARK: You are ahead of me. I 

FLORIDA PUBLIC SERVICE COMMISSION 
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have 132. Am I in error? 

MS. CAPELESS: Do you want the testimony and 

the exhibits 'to be the same exhibit number? 

CHA:IRMAN CLARK: NO. The testimony would 

not be an exhibit. It's simply inserted into the 

record. 

MS. CAPELESS: Okay. Thank you. 132. 

CHAIRMAN CLARK: JAB-1 through 9 will be 

marked as Exhibit 132. 

(Exhibit No. 132 marked for  identification.^ 

FLORIDA PUBLIC SERVICE COMMISSION 
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DIRECT TESTIMONY OF JANICE A. BEECHER 

Q. 

A. Janice A. Beecher, Ph.D., Center for Urban Policy and the Environment, 

School of Public and Environmental Affairs, Indiana University Purdue 

University at Indianapolis, 342 N. Senate Avenue, Indianapolis, Indiana 

46204. 

Q. By whom are you employed and in what capacity? 

A. I have been (employed since April 1, 1995 as a Senior Research Scientist 
and Director of Rlegulatory Studies at the Center for Urban Policy and the 

Environment, School of Public and Environmental Affairs, Indiana University 

Purdue University Indianapolis. The Center is a nonprofit research and 

assistance organization. I also am an Adjunct Professor in the School of 

Pub1 ic and Environmental Affairs, Indiana University Purdue University 

Indianapolis, where I teach on a part-time basis. 

Q. Please state your educational background and give a summary of your 

professional experience. 

A. I received nny B.A. in economics, political science, and history from 

Elmhurst College, Illinois, in 1979. I received my M.A. in Political Science 

from Northwestern University in 1980. I received my Ph.D. in Political 

Science from Northwestern University in 1986. I majored in Public Policy with 

minors in Po1itic:al Behavior & Institutions, Law & Politics, and Urban 

Politics. My doctoral thesis was entitled Uncertain by Design: A Structural 

Theory o f  Regulation by the State Public Utility Commissions. 

Would you please state your name and business address? 

From November 1, 1988 to March 31, 1995, I managed the water research 

program of the Nat.iona1 Regulatory Research Institute (NRRI) at The Ohio State 
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University. NRRI is the research arm of the National Association of 

Regulatory Utility Commissioners (NARUC). While at NRRI I was the project 

manager and senior author for several research projects on water utility 

regulation and rielated issues. These projects resulted in numerous 

monographs, articles, papers, and presentations. From November 1, 1983 to 

October 31, 1988, I worked for the Chairman o f  the Illinois Commerce 

Commission as a po'licy analyst and advisor. The Illinois Commerce Commission 

regulates public utilities in Illinois. 

I have a general background in economic regulatory policy and 

decisionmaking and I specialize in the structure and regulation of the water 

utility industry. 

Q. What are some o f  your publications? 

My NRRI publications include Regulatory Implications of Water and 

Wastewater Utility Privatization (1995), Revenue Effects of Water Conservation 

and Conservation Pricing (1994), Meeting Water Utility Revenue Requirements 

(1993), Viability Policies and Assessment Methods for Small Water Utilities 

(1992), Integrated Resource Planning for Water Utilities (1991), Compendium 

on Water Supply, Drought, and Conservation (1989), and Cost Allocation and 

Rate Design for Water Utilities (1990, also published by the American Water 

Works Association Research Foundation). 

In addition I have authored two articles and coauthored one article 

appearing in the Journal of the American Water Works Association. I also have 

coauthored a book entitled Forecasts and Environmental Decisionmaking and 

several ancillary publications for college level American Government 

textbooks. 

- 2 -  
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Q. In what other professional activities are you engaged? 

I am actively involved as a member of the American Water Works 

Association (AWWA). I serve on the Rates and Charges Subcommittee of the 

Financial Management Committee. I also serve on the Conservation Committee 

and as a liaison from the Conservation Committee to the AWWA Management 

Division. I presently serve on a project advisory committee for the American 

Water Works Association Research Foundation and have served as a technical 

reviewer for the.Journa7 o f  the American Water Works Association. 

I serve as am Instructor for the water utility seminars included in the 

regulatory training programs organized on behalf of the National Association 

of Regulatory Uti.lity Commissioners by the Institute of Public Utilities, 

Michigan State University. 

I continue to work in a research and advisory capacity with staff 

members involved in water utility regulation at the various state public 

utility commissionis, with professional colleagues in the public and private 

sectors, and with faculty colleagues and students. 

Q. 
A. Yes, I have attached my resume to my testimony as Exhibit No. JAB-1. 

Q. 
A. The purpose of my testimony is to provide the Florida Public Service 

Commission with general background information about the structure and 

regulation of the water utility industry in the United States. I will present 

late-1995 data on the number of regulated utilities in each state and the 

nature of state commission jurisdiction. I also will discuss issues and 

trends affecting the water utility industry. My testimony is based largely 

Have you attached a current resume? 

What is the purpose of your testimony in this proceeding? 

- 3 -  
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I my own previously published research findings, as noted. 

In addition, my testimony will present the findings of a recent survey 

F state commission staff on the issue of single-tariff pricing. I conducted 

he survey in preparation for this testimony. My goal was to compile current 

nd detailed information on the use of single-tariff pricing by the state 

ublic utility commissions. I will present some of the arguments in favor and 

gainst the use of single-tariff pricing as a matter of commission policy, as 

ell as commissionl staff perceptions about which arguments entered into the 

ecisionmaking processes as the issue was addressed in their states. 

. How many community water systems operate in the United States? 

. I will use information from my recently completed report, the 1995 

nventory o f  Commission-Regulated Water and Wastewater U t i l i t i e s  

Indianapolis, IN: Center for Urban Policy and the Environment, 1995), to 

nswer this question. 

While the water industry may appear small through the lens of the state 

ublic utility commissions, it actually is a very large, complex, and diverse 

ndustry. The U.S. Environmental Protection Agency, and the state primacy 

gencies, count noncommunity and community water systems and record these data 

n the Federal Re,Dorting Data  System (FRDS). FRDS data as of January 23, 

995, identified a total of 55,356 community water systems in the United 

tates. A community water system is a system serving a population of 25 or 

ore people, with at least 15 service connections. 

The data confirm both the large numbers of water systems in the United 

tates, as well as the large proportion of smaller systems. Relatively small 

ystems, defined as systems serving communities with a population under 3,300 

- 4 -  
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zrsons, comprise about 87 percent of total systems and provide water to 

pproximately 13 percent of the population served by community systems. 

onversely, about 13 percent of community water systems are larger in size and 

rovide water to approximately 87 percent of the population served. 

. 

. Regulation of the water industry, like the water industry itself, is 

ragmented and pluralistic. All community water systems, regardless of their 

wnership, are subject to federal and state drinking water regulations 

ursuant to the federal Safe Drinking Water Act. These standards focus on 

ublic health concerns. Water systems in many states also are subject to 

ater quantity regulations, meaning that water withdrawals are regulated 

hrough registration or permitting mechanisms. Economic regulation of water 

tility prices and rates of return is the domain of the state public utility 

ommissions. The commissions play a quasi-administrative, quasi-legislative, 

uasi-judicial role in making and implementing public policy for the regulated 

tility industries. 

How are water systems regulated by the states? 

Forty-five commissions presently have authority to regulate investor- 

wned water utilities. In some of the states, commission regulation also 

xtends to other types of water utilities under certain circumstances. For 

xample, some staltes regulate municipal water utilities if they provide 

ervice outside of municipal boundaries. Many variations among the states in 

erms of commission jurisdiction and authority can be found. 

Not all water utilities are subject to commission regulation. The 

ajority of water utilities in the United States are publicly owned and not 

ubject to state economic regulation. The state public utility commissions 

- 5 -  
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I not regulate water utilities in Georgia, Minnesota, North Dakota, South 

akota, or Washington, D. C. In late 1995, according to a commission source, 

le state of Michitgan ceased to regulate water utilities. 

. How many water and wastewater utilities are regulated by the state 

ublic utility comimissions in the United States? 

. Exhibit No. JAB-2 provides a summary o f  the inventory of commission- 

egulated water and wastewater utilities in 1995. As shown in that exhibit, 

he total number of commission-regulated water utilities in the United States 

s approximately 8,537. Approximately 4,095 regulated water utilities are 

lassified as investor-owned water utilities. These data include 15 investor- 

vrned utilities and 3 homeowners' associations that no longer are regulated 

n Michigan. 

Leading states in terms of the number o f  regulated water utilities are 

exas (3,300), Mississippi (740), Wisconsin (573), West Virginia (421), 

rizona (354), and New York (354). For investor-owned water utilities, 

eading state jurisdictions are Texas (1,200), Arizona (354), New York (334), 

orth Carolina (226), Florida (210), California (199), and Pennsylvania (190). 

. 

. Since 1989, I have conducted periodic surveys to count the number o f  

egulated water and wastewater systems. Between the 1989 and 1995 surveys, 

he number of regulated investor-owned utilities declined by 445 utilities (11 

ercent); the total number of regulated utilities declined by 1,398 utilities 

16 percent). 

How has the number of regulated water utilities changed? 

States in which the number o f  regulated water utilities (including 

nvestor-owned uti1 ities) declined by a substantial amount include Arizona, 

- 6 -  
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innecticut, Indiana, New York, North Carolina, Pennsylvania, and Texas. 

iecdotal evidence suggests that mergers and acquisitions were the leading 

iuse o f  the decliine. Systems rarely cease operations altogether. However, 

ransfers to unregulated ownership forms and changes in commission 

irisdiction also can contribute to the decline in the number o f  regulated 

tilities. A few states, including Mississippi and Oregon, had substantial 

icreases in the number of utilities under their jurisdiction. Nebraska's 

ain is noteworthy because jurisdiction was initiated i n  1994. 

Does the overall decline in the number o f  regulated water utilities 

ndicate a decline in the presence of the regulated water industry? 

No. The decline in the number of regulated utilities is consistent with 

n anticipated trend in industry consolidation. Mergers and acquisitions 

ithin both the public and private segments o f  the industry will gradually 

educe the number o f  regulated utilities. However, the population served by 

egulated utilities will not necessarily decline as a result of consolidation 

cti vi ty . 
Despite the decline in the number o f  regulated water utilities, water 

tility regulation1 continues to rise in importance on the agendas o f  many 

tate commissions. Economic regulation of water utilities is important given 

onopoly power, rising costs, structural change, and a degree of uncertainty 

bout the water supply industry. 

. 
f the water-supply industry? 

. Modern public policies, including regulatory policies, appear to support 

onsolidation of the water-supply industry to achieve economies o f  scale. The 

What types of public policies support consolidation or regionalization 

- 7 -  
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emphasis on water system viability at the federal, state and local levels will 

make it harder for providers to get operating certificates, water-supply 

permits, and speci,al financing. Explicitly or implicitly, growth management 

policies in some sl;ates are calling for consolidation of water supply through 

interconnection with existing systems. Public policy also appears to 

emphasize the impairtance of establishing and maintaining water systems for 

which the population served can support the cost of water service. Thus, 

institutional factors also are playing a role in reducing the number of water 

systems. 

Q. 

of regulated water systems? 

A. The state piublic utility commissions typically count the number of 

regulated water utilities but not necessarily water systems. The distinction 

between utilities and systems can be important in that some utilities 

encompass mu1 tiple community water systems. The presence of mu1 ti -system 

utilities is an important feature of economic regulation in many states. 

How does the number o f  regulated water utilities compare to the number 

In some states, regulated utilities and systems may be identical in most 

or all cases. However, staff members in several states attempted to provide 

estimates of the number of water systems represented by the regulated 

utilities. According to the 1995 Inventory, the number of commission- 

regulated water utilities is about 8 , 5 3 7  and the number of commission- 

regulated water systems is about 11,064. 

Compared to the total number of community water systems (55,356), 

commission-regulated systems comprise about 20 percent. This finding 

generally i s  consistent with other estimates, although the number and 

- 8 -  
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?cause of the difFiculty in counting systems as compared with utilities. 

, 

. According to the U.S.EPA's FRDS Data (January 23, 1995), Florida has 

iproximately 3,77:2 transient noncommunity water systems, 1,184 nontransient 

mcommunity water systems, and 2,153 community water systems, for a total of 

,109 water systems. Of Florida's 2,153 community water systems, 1,793 serve 

ipulations under 3,300. Florida ranks ninth in the number of total water 

ystems; seventh in the number o f  community water systems; and seventh in the 

umber o f  smaller water systems (serving populations under 3,300). Florida's 

arge number of water systems and large number of small water systems are 

ignificant in public policy terms. 

. 

. In Florida, federal and state drinking water quality regulations are 

dministered by the Department of Environmental Protection (DEP). DEP has 

elegated responsibility to some county health departments. Florida's five 

egional Water Management Districts (WMDs) are responsible for water quantity 

egulation. The jurisdiction of the WMDs is based on hydrogeologic, rather 

han political, boundaries. 

How many water systems are in the State of Florida? 

What agencies regulate water utilities in Florida? 

The Florida Public Service Commission (PSC) has jurisdiction for the 

ates and charges, service, and service territory o f  the investor-owned water 

nd wastewater utilities in counties in which it has jurisdiction. Florida 

xempts from regulation systems with the capacity to serve under 100 people, 

esale water, landlords, cooperatives, and homeowners' associations (except 

nder certain circumstances). Since 1959, county governments in Florida have 

- 9 -  
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had the option to regulate water and wastewater utilities or transfer that 

responsibility to the PSC. Currently, thirty-nine Florida counties have 

transferred economic regulatory responsibility to the Florida PSC. 

Q. In general, what is the cost profile of water supply? 

A .  Water utilities remain one of the more tried and true monopolies in 

terms of basic ecamomic characteristics. In general, water service can be 

provided efficiently by a vertically integrated supplier; two or more 

suppliers (or redundant distribution systems) in the same service area would 

greatly increase costs and rates. The technology of water supply clearly 

demonstrates economies of scale, meaning that unit average costs decrease with 

the quantity of water provided. The prevalence of many small utilities 

undermines the industries’ overall efficiency in terms of achieving economies 

of scale. 

Even in coinparison to other utilities, water utilities require 

substantial investment in fixed assets relative to the variable costs of 

production (including the cost of raw water, energy, and treatment chemicals). 

Using the standard of capital investment per revenue dollar, water supply is 

among the most capital-intensive of all utility sectors. Capital investment 

in water supply mainly is a function of the need to establish production 

capacity; maintain a complex storage, transmission, and distribution network; 

and meet both fire-protection specifications and peak demands. In general, 

the water supply industry has high fixed costs and low capital-turnover rates. 

However, the capital intensity of the water supply industry also can be 

explained by the industry‘s relatively low variable (operating) costs, which 

translate into relatively low operating revenues. 

- 10 - 
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Reflecting tliese cost characteristics, water rates typically take the 

irm of a fixed charge that does not vary with usage and a variable charge 

iat does vary with usage. Traditional cost-of-service principles can lead 

) very high fixed charges and very low variable charges for water utilities. 

mservation-oriented rates, however, emphasize the importance of variable 

iarges in affecting consumption behavior. 

, 

, Water supply is a rising-cost industry. Water supply utilities, and 

ieir regulators at the federal, state, and local levels, are increasingly 

#are of the water supply industry’s changing revenue requirements. Three key 

w c e s  affecting the industry‘s costs are: 1) the need to comply with 

2gulatory provisions of the Safe Drinking Water Act (SDWA); 2) the need to 

?place and upgrade an aging water delivery infrastructure; and 3)  the need 

I meet population growth and economic development. In addition, water 

tilities face a variety of secondary cost forces. These include the 

metimes high cost of borrowing to finance capital projects (especially for 

nall systems) and the shift to nonsubsidized, self-sustaining operations 

specially for pulblicly owned systems). 

How is the cost profile of the water industry changing? 

The concurrent and mutually reinforcing impact of these forces on many 

tilities presents a substantial pressure on both capital and operating costs, 

pressure not previously experienced by the water supply industry. In 

:sponse, water utilities are reexamining their cost allocation and rate 

s i g n  practices. The interest in alternative ratemaking methods for the 

ater sector is on the rise. 

. How should utility regulators respond to the change in the water utility 
h 
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cost prof i 1 e? 

A .  Rising costs, along with structural and regulatory changes in this 

industry, are placing new demands on utility regulators. However, rising 

costs should not be taken for granted but closely scrutinized. Moreover, the 

water supply industry must be held accountable for making prudent decisions 

in response to its changing cost profile. The industry must be able to fully 

justify the use o f  alternative approaches to meeting revenue requirements 

(including automatic adjustment mechanisms and pass-throughs, as well as cost 

allocation and ratie design methods). 

Water utility regulators should be open to the consideration of 

alternatives but vigilant about how these methods are applied. Regulators 

will want to be especially cautious about affecting the incentives that 

determine whether iutility costs are effectively managed. Thus, the industry 

perspective on rising costs and how to address them should be tempered by a 

reasoned regul at0r.y perspective. 

Q. In the contiext of rising prices, is water service affordability a 

concern? 

A.  For many water customers, the affordability of water service is a 

growing problem. The problem of affordability affects customers in terms o f  

increased arrearages, late payments, disconnection notices, and actual service 

terminations. Affordability affects utilities in terms of expenses associated 

with credit, collelction, and disconnection activities; revenue stability and 

working capital w e d s ;  and bad debt or uncollectible accounts the other 

customers must covler. 

Other ramifications of the affordability issue also are becoming 
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apparent. If a customer base cannot support the cost of water service, 

potential lenders may be concerned about the utility’s financial viability and 

ability to meet debt obligations. Moreover, disconnecting residential water 

customers can present a public relations nightmare for utilities, particularly 

because essential :services are involved. Increasingly, problems of bad debt 

also extend to nonresidential utility customers. Financial distress and 

bankruptcies in the commercial and industrial sectors can leave utilities 

holding the bag. However, the larger issue of affordability is primarily a 

concern with respect to low-income residential consumers. 

For low-inconme customers, who have little choice but to buy service from 

oca1 utility, paying more for basic water service means going without 

essential and more discretionary products and services. Thus, rising 

prices can camtribute to a deterioration in the quality of life for low- 

income utility customers. 

Q. Why are small water systems a particular concern to regulators? 

A. Small water systems have long troubled utility regulators. Many (but 

certainly not all) of the commission-regulated water systems are small in 

size, which poses certain public policy problems. Particularly problematic 

are the very small1 systems that were the product of unchecked real estate 

development and lax local zoning policies. Many of these systems are 

geographically isolated, which often precludes interconnection with another 

system. Tradition,ally, both economic and public health regulators have been 

very focused on sm,all system viability issues. 

As a utility monopoly, water supply demonstrates substantial economies 

Larger water systems enjoy these economies, meaning that they can of scale. 
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spread certain costs over a larger customer base. 

reflected in lower prices to customers. 

requirements over a smaller customer base. 

more likely to encounter viability problems. 

Q. What is meant by viability problems? 

A .  As discussed in my report Viability Policies and Assessment Methods for 

Small Water Utilities (Columbus, OH: The National Regulatory Research 

Institute, 1992), viability can be defined in terms of financial, managerial, 

and technical viability. Financial viability carries particular importance 

because a financially healthy utility will have the resources needed for 

professional management and technically appropriate operations. Many (but not 

all) small water systems have severe viability problems. These problems are 

manifested by the small water utility’s poor performance in many areas, 

i ncl udi ng regul atoiry compl i ance. 

Lower production costs are 

Smaller systems must recover revenue 

In general, smaller systems are 

State drinking water program agencies recognize these problems in the 

form of violations of standards. For small systems, these violations often 

include failure to meet monitoring and reporting requirements. Small systems 

also have difficulty complying with public utility commission regulations. 

For very small systems, meeting the procedural requirements of economic 

regulation (such as those required for rate filings) can be difficult. 

Q. How have the state public utility commissions addressed the problem of 

small system vi abi 1 i ty? 

A. The commissions, which are well aware of the precarious condition of 

many small water systems, can and have addressed the viability issue through 

three basic strategies. The first strategy involves slowing the creation of 
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new water systems. State regulations can create substantial barriers to entry 

for new water systems. Many of the state commissions, as well as the state 

drinking water agencies, are tightening the certification process and more 

carefully scrutinizing the financial, managerial, and technical capability of 

proposed new systerns. 

The second strategy involves procedural simp1 ification for small water 

systems to lower thie administrative cost of regulation and enhance regulatory 

compliance. This strategy includes simplifying filing and reporting 

procedures. In some cases, commission staff directly assist managers of small 

water utilities in meeting procedural requirements. Some of the commissions 

have used alternative regulatory methods, such as operating ratios, to further 

simplify the process and address the unique needs of small systems. 

Regulatory simplification treats one of the primary symptoms of small system 

viability problem!; (that is, regulatory compliance), but it does not 

necessarily treat the underlying viability problem (that is, lacking economies 

of scale). 

The third strategy involves structural change in the water supply 

industry. As noted in the V i a b i l i t y  report, the least-cost solution to 

regulatory complialnce and other problems for many systems can be found only 

through structural change, namely consolidation. The downward trend in the 

number of water systems suggests that consolidation of ownership in the 

industry may be occurring. Consolidated systems may or may not be physically 

interconnected. Wliile physical interconnection yields significant economies 

of scale, common mamagement of noninterconnected systems addresses financial, 

managerial, and technical viability issues and can yield some economies. 
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Many of the commissions have played an active role in this area by 

encouraging and approving mergers and acquisitions. Some of the commissions 

will provide specific incentives, such as acquisition adjustments. Certain 

ratemaking practic:es, including single-tariff pricing, also can provide 

incentives for acquisitions and, perhaps, the formation of regional water 

systems. Larger systems interested in acquiring smaller systems tend to favor 

single-tariff pricing. 

Q. Have you adldressed the issue of single-tariff pricing in previous 

research reports? 

A .  

tariff pricing. 

in two previous research reports. 

I have not written a research report exclusively on the topic of single- 

However, my coauthors and I mentioned this pricing approach 

In Meeting Weter Utility Revenue Requirements: Financing and Ratemaking 

Alternatives (Columbus, OH: The National Regulatory Research Institute, 1993), 

with Patrick C. Marin, we suggested that “zonal” pricing was among the pricing 

options for coping with rising revenue requirements. Zonal, or spatially 

differentiated pricing in some respects is the conceptual “opposite” of 

single-tariff pricing. With zonal pricing, rates are differentiated for 

different service areas according to substantial differences in the cost-of- 

service. Some utilities set prices for different zones or districts. In that 

report, we wrote: 

Zonal pricing recognizes that the location of 

consum’ers within the service area of the water 

utility, particularly relative to source-of-supply 

and treatment facilities, can affect the cost of 
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providing water service to these consumers.... 

[The] key issue in implementing zonal rates is 

one o f  cost justification. If substantial cost 

differences exist within the service area, then zonal 

rates inay be an appropriate form o f  rate unbundling 

that attains more efficient water rates (that is, an 

unbundling that would occur in a competitive market). 

In conltrast, zonal rates that are arbitrary (for 

example, those that are political in nature) 

introduce inefficiencies. Moreover, virtually all 

utility rate design is based on some form of 

averaging; zonal pricing may constitute an 

undesirable form of price discrimination. 

IEconomic and engineering arguments against 

zonal pricing also can be made. Capital-intensive 

utility systems are supposed to be designed for 

optimal performance of all utility functions (supply, 

treatment, distribution, and so on) within a service 

territory. Spatial differentiation within the 

service territory may subvert this general optimum. 

Another potential disadvantage of zonal pricing is 

that it can accentuate the problem of localized cost 

and rate shock associated with infrastructure 

replacements. By broadening the customer base, a 

uniform or average rate would cushion the shock and 
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temper its adverse effects (such as revenue 

instability). Other problems associated with 

implementing zonal rates include substantial 

administrative and implementation costs, as well as 

resistance from the consumers asked to pay higher 

water rates. The expense of developing zonal cost 

data probably has 1 imited the application of zonal 

pricing. Thus, the major prerequisite to efficient 

zonal pricing is the capability to accurately 

calculate the cost differences associated with 

providing service to different zones within a 

utility’s service territory. 

More recently, the issue of single-tariff pricing was mention d i  

Regulatory Implications o f  Water and Wastewater Utility Privatization 

(Columbus, OH: The National Regulatory Research Institute, 1995), with G. 

Richard Dreese and John D. Stanford. In that report, we wrote: 

Traditional methods of costing and ratemaking 

in a regulatory context can present a barrier to 

privatization activity .... 
For some regional utilities, [a] preferred 

approach is single-tariff pricing (that is, a pricing 

structiire that provides for cost averaging for 

combined systems rather than spatially determined 

rates). Averaging mitigates against rate shock for 

customers and revenue instability for utilities, and 

I 
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Q. 
A .  

is relatively simple to administer. Single-tariff 

pricing can encourage economic industry consolidation 

and regionalization through privatization (p. 141).  

How do you define single-tariff pricing? 

I have used the following definition of single-tariff pricing: 

Single-tariff pricing is used to implement a single 

rate structure for multiple water (or other) utility 

systems that are owned and operated by a single 

utilit,y. With single-tariff pricing, all customers 

of the utility pay the same rate for service, even 

though the individual systems providing service may 

vary in terms of the number of customers served, 

operating characteristics, and stand-alone costs. 

The terms "single-rate structure," "uniform rates," and "rate 

equalization" sometimes are used in connection with the concept of single- 

tariff pricing. 

Single-tariff pricing can be applied across all of the systems 

comprising the water utility. However, utilities also sometimes establish 

rates for regional zones consisting of subsets of water systems within the 

larger service territory. Rate consol idation sometimes is used for contiguous 

water systems that are not interconnected, as well as for noncontiguous water 

systems that are not interconnected. These instances of partial rate 

consolidation can Ibe a compromise between individualized tariffs and complete 

single-tariff pricing, or part of a phase-in plan leading ultimately to a 

single tariff. 
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Can you proviide an example of single-tariff pricing? 

One of the best examples of a single tariff across an expansive "service 

!rritory" is the single rate used for first-class postage. Other examples 

in be found in the other utility sectors. For example, long-distance, 

!llular-phone, and cable television services typically are priced according 

) the single-tariff concept (although the terminology may be different). In 

le energy utilities, pricing usually is determined for a regional 

)franchised service territory, regardless of the physical proximity of 

rstomers to specific utility facilities. The other utility sectors generally 

nice across larger regional territories than water utilities, although 

icilities in the other sectors tend to be physically interconnected through 

"ansmission and distribution networks. 

. What are the key advantages and disadvantages of single-tariff pricing? 

. The primary advantages of single-tariff pricing are that it can lower 

iministrative and regulatory costs, improve rate and revenue stability, and 

isure affordability for customers of very small (or extremely small) water 

istems. Importantly, single-tariff pricing is a pricing strategy, not a 

osting strategy. By itself, single-tariff pricing may not provide 

ignificant economies of scale because only the costs associated with the 

ricing process itself (including analytical, administrative, and regulatory 

osts) can be considered. Economies of scale in production (which requires 

iysical interconnection) are achieved separately, regardless of the rate 

tructure that is used. 

However, single-tariff pricing can lead to economies of scale in the 

ater industry through secondary benefits. The secondary advantages are that 

- 20 - 



1 5 5 3  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

f i  

h 

single-tariff pricing can encourage industry consolidation. If 

regionalization eventually includes physical interconnection among some or all 

systems managed by a utility, more significant economies of scale can be 

realized. Other secondary advantages include regulatory compliance and 

universal service. 

The primary disadvantages of single-tariff pricing are that it 

undermines economic efficiency, distorts price signals to customers, and may 

not be consistent with traditional cost-of-service principles. These 

arguments are fundamental to utility economics, pricing, and regulation. 

Secondary disadvantages are that single-tariff pricing can provide utilities 

with incentives to overinvest, disincentives for controlling costs, and a 

competitive advantage in terms of acquisitions. 

Q. 

A. Single-tariff pricing is a public policy issue because it involves 

tradeoffs among competing policy objectives. Traditional cost-of-service 

principles and economic efficiency arguments, adhered to in the U.S .  model of 

water utility regulation, can lead to the conclusion that stand-alone costs 

should be used as the basis for pricing utility services. Single-tariff 

pricing as a matter of public policy in this context requires an explicit 

recognition of the tradeoffs involved. 

Why is single-tariff pricing a public policy issue? 

Specifically, single-tariff pricing involves a tradeoff between economic 

efficiency and othipr legitimate ratemaking goals. These other goals include, 

for example, smalll-system viability, rate and revenue stability, universal 

service, and compliance with environmental standards. In other words, 

improving economic efficiency can result in less rate stability, and vice 
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versa. The issue of whether physical interconnection should be required for 

single-tariff pric.ing is an ongoing matter of debate. Evaluating these trade- 

offs can be complex. The decisionmaking process can be greatly enhanced by 

information and analysis, and decisions can be made more rational, but a 

certain degree of judgment ultimately is required in determining what is in 

the public interest. 

Q. 

of single-tariff pricing? 

A.  In preparation for this testimony, I surveyed staff members at all 

of the state public utility commissions with jurisdiction for water utilities 

(that is, forty-five state commissions). The survey was first sent by telefax 

in January 1996 and followup telephone calls were made in late January and 

early February to ensure the completeness and accuracy of the survey. The 

survey was sent to staff members who responded to past surveys I have 

conducted. To thse best of my knowledge, the survey was completed by the 

individuals at thle commissions who are knowledgeable about water utility 

regulation and comipetent to complete this particular questionnaire. A copy 

of the survey questionnaire is attached as Exhibit No. JAB-3. 

Q. Is single-tariff pricing for water utilities an issue for every state 

public utility commission? 

A .  Jurisdiction for water utilities and the presence of multi-system 

utilities are necessary but not sufficient conditions for single-tariff 

pricing to be an issue for a given commission. Single-tariff pricing does not 

become an issue until a utility or the commission initiates the use of this 

method. Utilities with systems that are viable on a stand-alone basis, by 

Did you conduct a survey of state commission staff members on the issue 

Yes. 

No. 
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virtue of size and other factors, may not need or want single-tariff pricing. 

Even when considered or implemented, single-tariff pricing may not be 

considered "an issue." 

Staff at the West Virginia commission involved in regulating public 

service districts noted that single-tariff pricing has been a "hot topic" 

because of the staite's rural areas. They also note the use of both single 

tariffs and multiple tariffs in the state. 

Exhibit No. JAB-4 provides a summary of state commission policies on 

single-tariff pricing for water utilities. The consideration of single-tariff 

pricing policy can benefit from the following perspective: 

All state public utility commissions: 51 

6 Commissions without jurisdiction for water utilities: - - 

Subtotal 45 

- 16 Commissions without multi-system water utilities: 

Subtotal 29 

Commissions for which single-tariff pricing has 

- 

- 5 never been considered: - 

- 24 TOTAL - 

Based on this perspective, it is reasonable to evaluate commission 

policies with regard to single-tariff pricing in the context of the twenty- 

four commissions where multi-system water utilities operate and where the 

issue has been considered (including the states where single-tariff pricing 

has been rejected or considered but not approved). Given this context, a 

clear majority of affected state commissions have allowed for the use of 

single-tariff pricing ( 1 6  state commissions). 
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Of the remainder, three commissions (California, Massachusetts and New 

Hampshire) have allowed partial rate consol idation, one has considered but not 

approved single-tariff pricing (New Jersey); and two have rejected proposals 

for single-tariff pricing (Indiana and Vermont). For two commissions 

(Maryland and Mississippi), single-tariff pricing had not been an issue but 

staff characterized commission policy as "case-by-case". It also is 

noteworthy that in one of the states approving a single-tariff pricing 

structure (Idaho), the matter was "not a issue when proposed". 

Q. What did you find in your survey of state commission staff members? 

A. The results of my survey are reported in my Exhibits Nos. JAB-4 through 

JAB-9. The data are reasonably compete for all fifty-one public utility 

commissions (including the District of Columbia commission). Detailed data 

on specific utilities are incomplete from a few states because of the 

difficulty in compiling these data. 

As shown in the summary data on page 7 of Exhibit No. JAB-5, six public 

utility commissions do not have jurisdiction for water utilities ("NJ"). In 
sixteen (16) of the states with jurisdiction for water utilities, staff 

observed that no multi-system water utilities were in operation. This finding 

also was established in the 1995 Inventory Report, which was used to 

supplement this su'rvey. For the remainder of the survey, responses for these 

sixteen states were recorded as "NA," or "not applicable." 

Twenty-nine (29) state commissions regulate multi-system water utilities 

where single-tariff pricing is a potential issue. Of the twenty-nine (29) 

commissions with multi-system water utilities, sixteen (16) have approved 

single-tariff pricing for one or more utilities; thirteen (13) had not 
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approved single-tariff pricing. Of the thirteen (13)  commissions that had not 

approved single-ta'riff pricing, three explanations were provided: 1) single- 

tariff pricing had not been an issue (7  commissions); 2) a proposal for 

single-tariff pricing was rejected ( 2  commissions); and 3)  single-tariff 

pricing had been considered but not specifically approved (4  commission). In 

three of the four states where single-tariff pricing had been considered but 

not approved, partial rate consolidation had been approved; in the fourth, a 

case involving sinmgle-tariff pricing was pending. 

The Indiana c:ommission reportedly rejected single-tariff pricing because 

of cost-of-service issues; the Vermont commission reportedly rejected single- 

tariff pricing because of concerns about cross-subsidies. No commission staff 

member reported that single-tariff pricing had been expressly prohibited. 

However, the Florida survey response indicated that there is proposed 

legislation that would limit the use of single-tariff pricing to 

interconnected systems. 

Q. What specifisc data on single-tariff pricing were revealed by the survey? 

A. As shown on page 13 of Exhibit No. JAB-6, data were provided for 213 

multi-system utilities, of which 128 had implemented single-tariff pricing and 

20 had implemented partial rate consolidation (that is, single-tariff pricing 

for all but a few systems or single-tariff pricing for groups of systems 

within the utility but not for the utility as a whole. Partial rate 

consolidation in some cases is used to phase-in the single tariff. The survey 

does not include the multi-system utilities in Texas (estimated to be 200 to 

300 utilities) or all of the multi-system utilities in Florida (estimated to 

be 60 to 70 utilities) because these data were not readily available. Other 
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states also may have some additional multi-system utilities for which data 

were not reported. The survey also excludes publicly owned water utilities, 

with the exception of West Virginia for which data were available for 

commission-regulat'ed public service districts. The reported 148 water 

utilities using single-tariff pricing or partial rate consolidation are 

comprised of approximately 1,872 systems. The reported 55 water utilities not 

using single-tariff pricing are comprised of approximately 326 systems. 

System data were not available for 10 multi-system water utilities that do not 

use single-tariff pricing. 

Several states have jurisdiction for only one multi-system water 

utility. States with 10 or more multi-system utilities are Connecticut, 

Florida, Louisiana, North Carolina, Pennsylvania, Texas, Washington, and West 

Virginia. Of these states, only Louisiana has not approved single-tariff 

pricing. 

As shown on page 13 of Exhibit No. JAB-6, based on the available data, 

the number of systems managed by the multi-system utilities ranges from 2 to 

201. The average number of systems reported is 11; the median number of 

systems was 4. The number of connections for the smallest system ranged from 

2 to 30,000, with an average value of 751 and a median value of 30 (based on 

data for 115 systems). The number of connections for the largest system 

ranged from 18 to 329,000, with an average value of 11,615 and median value 

of 257 (based on data for 115 utilities). The earliest date reported for 

adopting single-tariff pricing was 1958; the most recent date was 1995. The 

average and median time frame for adopting single-tariff pricing was the early 

1980s. 
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At the time of the survey, single-tariff pricing had been partially 

implemented for several systems. In some cases, all but a few systems are 

placed under a single tariff; in other cases, the single tariff is being 

phased-in gradually over time. In addition, single-tariff pricing proposals 

were pending before two state commissions (Massachusetts and New Jersey). 

Only one commission reported that monitoring and evaluation of single-tariff 

pricing had occurred in the form of reexamining past rate cases (West 

Vi rgi ni a). 

Q. Did you connpare single-tariff utilities to multi-system utilities 

without a single tariff? 

A. Yes; the results are presented on page 

Exhibit No. JAB-7. Data on the smallest 

available for 115 utilities (80 single-tarif 

4 of Exhibit No.  JAB-6, and in 

and largest connections were 

utilities and 35 multi-system 

utilities without single-tariff pricing). All available data were used to 

preserve as much i'nformation as possible for the analysis. For data reported 

as a range of valu'es, an average was used (for example, "8 to 9" was replaced 

with 8.5). For data reported as "t5", a value of 4.5 was used. 

The sample is incomplete and nonrandom, so findings based on the 

available data are not generalizable. Substantial missing data will affect 

the results of any analysis. However, the data represent a sizable portion 

of the multi-system utilities regulated by the state commission. Also, many 

states reported a mixture of systems with and without single-tariff pricing. 

Certain observations can be drawn from the data that should lead to further 

consideration and analysis. 

For example, as shown in my exhibits, single-tariff systems and multi- 
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system utilities appear to differ in terms of the number of systems that 

comprise them, smallest connections, and largest connections. For single- 

tariff systems, the median number of systems was 5 (average value of 13); for 

multi-system utilities without single-tariff pricing the median number of 

systems was 4 (average value of 6 ) .  The connection data reveal more striking 

patterns. Along every measurement (except for the minimum of 2 connections 

for the smallest systems for both utility types), single-tariff utilities 

appear to be much smaller in terms of both smallest and largest systems based 

on connections. 

This finding is very consistent with the perception that single-tariff 

pricing is most needed, and perhaps most justified, when numerous very small 

water systems are involved. These data may indicate that commission approval 

of single-tariff pricing may take into account these basic descriptive 

characteristics. 

Q. How would you summarize current public utility commission policy on 

single-tariff pricing? 

A. Referring back to my Exhibits Nos. JAB-4 and JAB-5, single-tariff 

pricing is generallly accepted in eight (8) states. Texas commission staff 

members noted that single-tariff pricing was accepted "and preferred." In 

fact, the Texas commission provides a simp1 ified procedure for merging the 

rates of acquired systems with the rates of the acquiring utility. While 

single-tariff pricing usually is requested by the regulated water utility, at 

least one commissilon (New York) has imposed its use. Pennsylvania staff noted 

that the use of single-tariff pricing has evolved from its application on the 

basis of physical interconnection to its application on the basis of common 
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ownership. 

Staff members at fifteen (15) commissions characterized the policies of 

their commissions as "case-by-case, " indicating that the single-tariff 

pricing must be justified for every specific application (even when the policy 

is "generally accepted"). In many states, only some of the multi-system 

utilities under the commission jurisdiction are implementing single-tariff 

pri ci ng . 
In eight of the case-by-case commissions, single-tariff pricing has been 

approved. In seven (7) of the case-by-case commissions, single-tariff pricing 

has not been apprcived. Three (3) of these commissions had approved partial 

rate consolidation for one or more utilities. Only one (1) commission had 

rejected a single-tariff pricing proposal. 

Q. Do publicly owned water utilities use single-tariff pricing? 

A .  Generalizing about ratemaking for publicly owned utilities is difficult 

because so many vairiations can be found. Municipal water utilities often have 

a single pricing structure for all customers served within municipal 

boundaries ("outside" customers often pay a higher rate). 

Some insights can be found from the surveys from two states with 

jurisdiction for publicly owned systems. In Wisconsin, where municipalities 

are commission-regulated, the survey noted that state law mandates single- 

tariff pricing for municipalities (Wisconsin s. 66.069 (1) (a) (1971)). In 

West Virginia, where public service districts are commission-regulated, 

single-tariff pricing is approved on a case-by-case basis. 

Q. What arguments in favor of single-tariff pricing were identified by 

commission staff members? 
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A. Various reasons for commission approval of single-tariff pricing were 

provided. The primary reason for approval is presented in Exhibit No. JAB-5. 

Cost savings were frequently mentioned. As reported in Exhibit NO. JAB-8, 

commission staff also were asked to identify the arguments that influenced 

their commissions' deliberations or policies regarding single-tariff pricing. 

Staff could cite more than one argument and no ranking of arguments was made. 

These data reflect only staff member views, not necessarily the views 

or policies of the' commissions. Only 21  commission staff members responded 

to this portion of the survey. The data exclude 6 commissions without 

jurisdiction, 16 commissions with no single-tariff pricing ("not applicable"), 

and 8 commissions that have multi-system utilities but where single-tariff 

pricing has not been an issue. One of the 4 is the Iowa commission, where 

single-tariff pricing was approved for one utility but was not an issue of 

significance. 

In decreasing order of mentions, commission staff indicated the 

following arguments: 

0 Mitigates rate shock to utility customers (17) 

0 Lowers administrative costs to the utilities (16) 

0 Provides incentives for utility regionalization and 

consolidation (15) 

0 Physical interconnection is not considered a prerequisite 

(13)  

0 Improves service affordability for customers (12) 

0 Addresses small-system viability issues (12)  

0 Provides ratemaking treatment similar to that for other 
h 
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utilities (10) 

Facilitates compliance with drinking water standards (9) 

Overall benefits outweigh overall costs (9) 

Promotes universal service for utility customers (8) 

Lowers administrative cost to the commission (8) 

Promotes ratepayer equity on a regional basis (6) 

Encourages investment in the water supply infrastructure (5) 

Promotes regional economic development (3) 

Encourages further private involvement in the water sector 

(2) 

Other: Can be consistent with cost-of-service principles (1) 

Staff members also noted that single-tariff pricing can be consistent 

with cost-of-service principles (New York), that separating small-system costs 

may not always be cost-effective (Virginia), and that the genesis for the 

issue was regulatory simplification (California). Mitigating rate shock also 

was equated with "rate stability" (Indiana). 

Typically, more than one argument will affect commission deliberations. 

As noted by the Massachusetts Department of Public Utilities in 90-146, 

The Parties also agree that, although the supply and 

distribution systems serving the communities in the 

Worcester County zone are not physically 

interconnected, several factors (viz, the contiguity 

of the communities served in that zone; the 

commonality of personnel for meter-reading, 

operations, maintenance, and construction duties; and 
P 

- 31 - 



1 5 6 4  

/h 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

h 

/-. 

administrative convenience) are decisive in favor of 

treating the two Worcester County communities as a 

single zone in resolving the issues in D.P .U .  90- 

146. 

Q. What arguments against single-tariff pricing were identified by 

commission staff members? 

A. Various reasons for commission disapproval of single-tariff pricing were 

provided. The priimary reason for the disapproval is presented in Exhibit No. 

JAB-5. Cost-of-service issues were frequently mentioned, although some staff 

also indicated that single-tariff pricing can be consistent with cost-of- 

service principles. As reported in Exhibit No. JAB-9 ,  commission staff also 

were asked to idlentify the arguments that influenced their commissions’ 

deliberations or policies regarding single-tariff pricing. Staff could cite 

more than one argument and no ranking of arguments was made. 

These data reflect only staff member views, not necessarily the views 

or policies of the commissions. Only 21 responses were made to this portion 

of the survey. The data exclude 6 commissions without jurisdiction, 16 

commissions with no single-tariff pricing (“not applicable”), and 8 

commissions that have multi-system utilities but where single-tariff pricing 

has not been an +sue. One of the 4 is the Iowa commission, where single- 

tariff pricing was approved for one utility but not an issue of significance; 

another is Wisconsin, where single-tariff pricing is required for 

municipalities but has not been an issue for investor-owned utilities. 

In decreasing order of mentions, commission staff indicated the 

foll owing arguments: 
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Regarding 

Conflicts with cost-of-service principles (14) 

Provides subsidies to high-cost customers (12) 

Not acceptable to all affected customers (10)  

Considered inappropriate without physical interconnection 

(8) 

Distorts price signals to customers (7)  

Fails to account for variations in customer contributions 

(6) 

Justification has not been adequate in a specific case (or 

cases) (6) 

Discourages efficient water use and conservation (4)  

Encourages growth and development in high-cost areas (4)  

Undermines economic efficiency (3) 

Provides unnecessary incentives to utilities (2 )  

Not acceptable to other agencies or governments (2) 

Insufficient statutory or regulatory basis or precedents (2)  

Overall costs outweigh overall benefits (2 )  

Encourages overinvestment in infrastructure (1) 

Other (0) 

unacceptability to other agencies or governments, the 

California staff member noted that opposition came from other utilities. 

Q. What are some of the implementation strategies that are used in 

conjunction with single-tariff pricing? 

A .  Several implementation strategies for single-tariff pricing can be 

considered. Implementing the single tariff sometimes is accomplished in 
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injunction with acquisition proceedings. Utilities can phase-in single- 

ariff pricing for all or part of their service territory. A partial form of 

ingle-tariff pricing is to adopt a common fixed or customer charge for all 

tility customers, and alter variable charges based on variations in the cost 

f service. Utilities can use surcharges or other mechanisms to differentiate 

rices based on extraordinary costs. A partial approach is to develop tariffs 

Dr zones based on groupings of systems. 

. 
pproaches in conjunction with single-tariff pricing? 

Should public utility commissions consider implementing other regulatory 

Yes. Commissions may want to consider policies in several areas. 

irst, regulators may want to use auditing or other evaluation techniques to 

stablish that the utility as a whole is operating efficiently and 

ffectively. Second, the commission may to coordinate with other regulatory 

gencies to establish the utility's progress in regulatory compliance. Third, 

egulators may waint to review utility planning documents to evaluate the 

tility's long-term strategic plans for serving customers throughout their 

ervice territories. Fourth, the commissions may want to implement a 

onitoring and eva.luation system to assess the effects and effectiveness of 

i ngl e-tari ff pricing. Fifth, sing1 e-tari ff pricing may be appropriately 

onsidered in conjunction with alternative dispute resolution to provide 

ffected parties ,a forum for participation and an opportunity to reach a 

ettlement agreement on certain issues. Finally, regulators may want to 

ssess the utility's efforts in educating and involving customers about the 

ature and purpose' of water rates. These efforts may include the utility's 

pecific efforts i n  building understanding and support for the rate structure, 
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as well as other clonsiderations (such as conservation). 

Q. 

authority to impleiment single-tariff pricing? 

A.  Single-tariff pricing is a legitimate policy tool used by a clear 

majority of the states that regulate multi-system water utilities. Single- 

tariff pricing is a tool that can be used on a case-by-case basis to achieve 

what the commissions believe to be in the public interest given the evidence 

before them. The precarious condition of very small water systems merits the 

consideration of allternative regulatory approaches, including single-tariff 

pricing. Because of the numerous policy tradeoffs involved, only the 

commissions themselves can specify the circumstances appropriate for 

implementing single-tariff pricing. The commissions should exercise due 

diligence in assessing these circumstances, and I believe they are doing so. 

I also believe that prohibiting the use o f  single-tariff pricing by 

legislative, judicial, or other means would not be appropriate from a public 

policy standpoint. 

Q. 

A.  Yes. 

Do you believe the state public utility commissions should have the 

Yes. 

Does that conclude your testimony? 
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Q (By Ms. Capeless) Dr. Beecher, have you 

prepared a summary of your testimony? 

A Yes, I have. 

Q Would you give your summary, please? 

A The purpose of my testimony was to provide 

the Commission and the Commission Staff with a policy 

analysis of the single-tariff pricing issue. 

preparing my testimony, I tried to accomplish three 

goals. 

pricing in the larger context of national trends in 

the water industry and trends in public policy toward 

water utilities. 

In 

One was to put the issue of single-tariff 

Second, was to compile data on the use of 

single-tariff pricing by the commissions that regulate 

multisystem water utilities throughout this nation. 

And third, my goal was to characterize 

Commission policies on single-tariff pricing, as well 

as Staff perceptions about the key arguments in favor 

and against the use of single-tariff pricing. 

Q Thank you. 

MS. CAPELESS: We will tender the witness 

for cross examination. 

CHAIRMAN CLARK: Mr. McLean. 

MR. McLEAN: Thank you. Citizens don't have 

any questions but do want to thank you for that brief 

FLORIDA PUBLIC SERVICE COMMISSION 
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summary, ma ' a m .  

CHAIRMAN CLARK: Mr. Twomey. 

CROSS EXAMINATION 

BY MR. TWOMEY: 

Q Good morning, Dr. Beecher. I'm Mike Twomey. 

I represent a number of civic associations and 

consumer organizations served by Southern States 

Utilities. And perhaps by way of explanation, most, 

but not all of them, are opposed to what we down here 

refer to currently as the uniform rate structure. 

Now, I want to ask you a few questions about 

how you came to testify for the Commission Staff, if I 

may. You have written extensively about the industry 

and served as an employee in the past of the National 

Regulatory Research Institute; is that correct? 

A That's correct. 

Q That institute is the research arm of the 

National Association of Regulatory Utility 

Commissioners; is that correct? 

A That's correct. 

Q You have served for a number of years both 

on committees of the America Waterworks Association 

and NARUC; is that correct? 

A That's correct. 

Q Is not the America Waterworks Association a 

FLORIDA PUBLIC SERVICE COMMISSION 
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trade organization for the water and wastewater 

industry? 

A I would characterize the America Waterworks 

Association a:s a professional organization 

representing water utility professionals. As I 

understand it, memberships for the most part are 

individual memberships. However, clearly the 

association brings together water utility 

professionals. 

Q Okay. Thank you. 

And through your association with those 

committees, you've come to know fairly well for some 

six or seven years PSC Staff member John Williams? 

A That's correct. 

Q And John Williams serves with you on two of 

those committees? 

A Yes. That's correct. 

Q Now, additionally John Williams is one of 

the Staff contact persons that you had tried to 

maintain contact with around -- through the 
commissions in the United States, right? 

A Yes, that's correct. 

Q And Bill Lowe is one of your other contacts 

here? 

A Yes. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q You told me in your deposition, did you not, 

that for some years the case history of this case -- I 

take it meaning the uniform rate decision -- has been 
talked about (generally in the regulatory community, 

and that as a consequence, you were aware that the 

Florida Public Service Commission had approved uniform 

rates. 

A Yes. I was aware of the issue and the case. 

Q Okay. Now, sometime in the fall of last 

year, that is 1995, you met John Williams in Orlando 

at a seminar or conference and he broached the subject 

of testifying in this proceeding; is that correct? 

A No. John Williams contacted me in the fall 

by phone about the possibility of testifying. We did 

not meet in person until Orlando which was in January 

of this year. 

Q I see. And did he tell you in discussing 

testifying in this case that the Public Service 

Commission had specifically approved uniform rates for 

SSU in the 1993 rate case? 

A I can't recall the details of our 

conversations, but I think he gave me a broad history 

of the case. 

Q Did he in that broad history tell you that 

subsequent to approving uniform rates for Southern 

FLORIDA PUBLIC SERVICE COMMISSION 
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States initially, that this Commission held an 

investigatory docket to examine the appropriateness of 

uniform rates for Southern States? 

A I cannot recall if he specifically told me 

that. 

Q Okay. Did Mr. Williams tell you that he had 

at some point in these proceedings filed testimony -- 
and by "these proceedings," I mean the series of 

cases -- that he had filed testimony in support of the 

uniform rate concept? 

A No, I don't recall him telling me that. 

Q Do you recall whether the Staff supplied you 

with copies oE testimony in those proceedings? 

A In 'the prior proceedings? 

Q Yes, ma'am. 

A No, they did not. 

Q Now, just by way of defin-Zion, what I'm 

referring to as uniform rate structure here is really 

a misnomer, isn't it? 

A We often use the term uniform rate to refer 

to specifically the rate design whereby we charge the 

same price peic unit of water consumed or other utility 

products so to avoid confusion between uniform pricing 

in that regard versus uniform pricing in which you're 

referring. I've used the term single-tariff pricing. 

FLORIDA PUBLIC SERVICE COMMISSION 



1573 

c 

P 

1 

2 

3 

4 

E 

6 

7 

8 

9 

1c 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2c 

21 

22 

23 

24 

25 

Q All right. And isn't it true that the 

single-tariff pricing means the same tariff rate for 

all customers of a utility at all of its systems 

irrespective of whether the systems are 

interconnected, and also irrespective of whether their 

cost of providing service are the same or not? 

A That's consistent with my definition, yes. 

Q Okay. I want to get into this in a little 

more detail in a moment, but in your experience don't 

you typically refer to a utility as the corporate 

entity that owns utility systems, water and wastewater 

systems? 

A Yes. 

Q And as a subcategory within a utility, isn't 

it true that you typically refer to the geographic 

service areas of the plant within the geographic 

service areas as systems? 

A Yes. 

Q Now, Dr. Beecher, I apologize and I may come 

to it later in my notes here, but in one of your 

publications you refer to a United States 

Environmental Protection Agency Regulation, or some 

document, that defines systems in that way. Do you 

recall that? 

A Yes, in general. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q I'm sorry, so you don't know the specific 

cite? 

A I don't have before me the EPA's formal 

definition of a water system; but as I understand it, 

it is for the most part a stand-alone operating 

system. 

Q Okay. In any event, you met with John 

Williams in January of this year in Orlando at some 

type of conference, and it was resolved then that 

you'd go ahead and prepare testimony; is that correct? 

A That s correct. 

Q And in doing that you prepared a survey, 

correct? 

A That s correct. 

Q But prior to your survey going out -- and 
that survey i:s attached to your testimony? 

A That ' s correct. 
Q Prior to your survey going out to the 

various Commi:ssion staff's, you had an opportunity to 

review the survey sent out by a Florida Staff member, 

Troy Rendell, in a earlier case; is that correct? 

A I drafted my survey. I provided a review 

draft to the Commission Staff members with whom I was 

working and counsel, and after that, they provided me 

with a copy o €  the prior survey. And I did receive 

FLORIDA PUBLIC SERVICE COMMISSION 
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that prior to sending out my survey, correct. 

Q And the Florida PSC Staff had an opportunity 

to review your survey draft? 

A The Florida Staff who had an opportunity to 

review my survey, to my knowledge, were Jennie Lingo, 

Joann Chase and Lila Jaber. 

Q Yes, ma'am. Much of your testimony is 

devoted to a .fairly generalized discussion of the 

history and current status of the water and sewer 

industry in the United States. Would you agree? 

A Yes, that's correct. 

Q Additionally, you have discussed at some 

length the responsibilities of the Florida PSC for 

regulation as well as to some lesser degree the roles 

of the environmental agencies in the state of Florida, 

right? 

A Yes. 

Q And then you discuss the issue of 

single-tariff pricing. And you note on Page 16 of 

your testimon:y that you haven't written exclusively on 

this subject, but you've mentioned it in two of your 

previous reports, correct? 

A Correct. 

Q Now,, I want to be clear from the outset, you 

are not here through your testimony, are you 

FLORIDA PUBLIC SERVICE COMMISSION 
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Dr. Beecher, to endorse the concept of single tariff 

rates? 

A That is correct. 

Q Rather, you are here to provide some 

explanations or alternatives to this Commission for 

their consideration. Is that generally correct? 

A Yes, that's correct. 

Q I've got a -- in that regard I want to ask 
you some questions about some of your writings. 

MR. TWOMEY: Madam Chairman, I've got a 

document, if :I could have a number, "Cost Allocation 

and Rate Design for Water Utilities, December 199O.' l  

CHAIRMAN CLARK: Okay. Cost Allocation and 

Rate Design for Water Utilities, the National 

Regulatory Research Institute dated December 1990, 

will be marked as Exhibit 133. 

(Exhibit No. 133 marked for identification.) 

MR. TWOMEY: Thank you, Madam Chairman. Let 

me be clear so there's no misunderstanding, this is 

not the entire document, and I don't mean to purport 

that it is. It is excerpts that I have selected, and 

I don't have any -- I'm not opposed to anybody putting 
the entire document in. It just became burdensome to 

attempt to try and do it and expensive as well. 

Q (By Mr. Twomey) Do you have that? 

FLORIDA PUBLIC SERVICE COMMISSION 
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A (Nods head. ) 

Q Would you turn to Page Roman IV at the 

bottom, please? 

Okayy. Doctor, if you'd look at what appears 

to be the firist full paragraph, close to the middle of 

the page, you say that "the Theoretical pricing 

standard is to set rates equal to the cost of service. 

That is rate differentials are based on cost 

differentials. 'I 

And my question to you is first of all, you 

co-authored this report; is that correct? 

A That is correct. 

Q And isn't it true that you believe that 

that's the correct theoretical pricing standard? 

A I think that is a guiding standard in 

ratemaking, yes. 

Q If you know, isn't it the guiding ratemaking 

standard in the industries concerning water and sewer, 

electric utilities, and natural gas utilities? 

A Yes.. I think it's a prevailing standard in 

the public utility pricing literature. 

Q Perhaps with the exception of the 

te1ecommunicat:ions industry, would you agree? 

A I think currently it's hard to draw broad 

conclusions about current regulatory and pricing 
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standards in :some of the industry. 

Q Do you think that using cost of service as a 

pricing standard for ratemaking in the water and sewer 

industry is the appropriate standard to use absent 

some significant justification for a departure from 

it? 

A Certainly in setting revenue requirements 

the cost of service is a critical consideration. The 

purpose of regulation is to substitute for the 

marketplace 017 for government ownership. 

Q Okaly. Now, you said revenue, "in setting 

revenue requirements, right? 

A That s correct. 

Q As distinct from setting rates? 

A That's correct. I would distinguish the 

role of cost of service in determining the revenue 

requirement from specific rate design alternatives. 

Q Okay. Now, would you turn to Page 7 of that 

document. Under the "Price of Water" heading, your 

report states that prices that accurately reflect 

costs send correct signals to consumers about the 

value and cost: of water, and thereby encourage wise 

use and discourage wasteful consumption." 

Do you adopt that statement? 

A Yes, I do. 
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Q And if that's correct, Dr. Beecher, doesn't 

it stand to reason that prices that do not accurately 

reflect costs would of necessity send incorrect 

signals to consumers? 

A As a generalization, that's correct. 

Q Yes.. And that also that prices that did not 

accurately reflect costs could encourage wasteful 

consumption and discourage wise use? 

A That I s correct. 

Q Especially in those cases in which the cost 

was less -- 1"m sorry. Especially in those cases in 

which the rate was less than the cost, right? I'm 

sorry, let me finish. You would expect that wasteful 

consumption would result more likely from a situation 

in which rates were less than cost as opposed to the 

situation where rates were higher than cost, right? 

A That is correct. 

Q So ].et me ask you this: If a Public Service 

Commission was truly concerned about encouraging water 

conservation, they would make every reasonable effort 

to have the raites charged reflect costs; is that 

correct? 

A If regulators were concerned about 

encouraging conservation, they would certainly pay 

attention to t.he pricing signal, but they would also 

FLORIDA PUBLIC SERVICE COMMISSION 
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probably consider other incentives for water 

conservation. 

Q What do you mean? 

A Water is relatively price inelastic 

commodity, meaning that consumption responses to 

changes in price may not be substantial. Therefore, 

it's frequently recommended that to encourage 

conservation, water pricing is used in conjunction 

with other kinds of programs, including consumer 

education; retrofits, for example. 

Q Low-use shower heads, toilets, that type of 

thing? 

A Exactly. 

Q Now, there is a part of your report here, 

Exhibit 133, talks about the advantages of marginal 

pricing, marginal cost pricing, right? 

A That's correct. 

Q And if I can attempt to summarize it, don't 

you -- isn't it your view that marginal cost pricing 
is "better", quote/unquote, because it more accurately 

sends true cast price signals to the consumer than 

average type costing? 

A I believe what we've tried to address in 

this report and elsewhere is the idea that theoretical 

marginal cost may not be easily implemented, but that 
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incremental cost or costs that do reflect the cost Of 

providing additional units of capacity are 

appropriately used to send correct price Signals. 

Q Okay. Again just to be clear, and that's 

because the incremental cost more accurately reflects 

the true current cost of the service provided than 

traditional methodologies; is that correct? 

A It provides, I believe, what in economics we 

think is a more appropriate reflection of the economic 

value of the product. There is a challenge in 

reconciling that approach with determining revenue 

requirements assigned and there are techniques that 

can be used to do that. 

Q Okay. Would you look at Page 8 of the 

document, please? Near the bottom you say that 

"Pricing and resource conservation are inseparable 

issues because of the relationships of price to 

quantity demanded. From the viewpoint of economic 

theory, price is essential to the appropriate 

valuation consumption in conservation of resources.'' 

Right? 

A Thalt I s correct. 

Q Wit.hout correct price signals, consumers may 

overconsume or underconsume water. Now, it's not my 

intention to beat a dead horse here, Dr. Beecher, but 
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I want to make sure I understand the thrust of what 

you're saying there. You are saying, are you not, in 

that last statement, that if consumers receive an 

incorrect price signal by having a rate that doesn't 

charge them the complete cost of their service, that 

they might overconsume, correct? 

A That is correct. 

Q And the converse is true that a customer 

that is charged a rate that exceeds the true cost of 

the service might, as a result of that overcost, 

consume too little. 

A From an economic efficiency standpoint, yes. 

Q All right. Now, the -- I'd like to ask you 

to look at the perspective Table 1-1 on Page 10. From 

the Utility's perspective, in terms of being fully 

compensated so that its revenue requirements are met, 

if the rates are designed properly, it should be -- a 
utility should be indifferent, should it not, with 

respect to thAs one category, this one factor, it 

should be indlifferent between so-called stand-alone 

rates or single tariff rates. Would you agree? 

A In terms of narrowly, the issue of 

compensation, I guess that would be correct. 

Q Yes. And likewise the same would be true of 

the second factor, would it not? If the first is 
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true, the second should be true, right? 

A Thai: is correct. Assuming that the rate 

structure in itself does not affect the ability to 

earn a return. 

Q Can you think of any reason that you would 

adopt as your own why a utility should differentiate 

between uniform rates and stand-alone rates in 

considering the third criterion listed there. 

A I'm sorry, could you repeat the question? 

Q Yes, ma'am. Can you think of any reason why 

a utility should not be indifferent to single-tariff 

pricing or stand-alone pricing when it considers the 

third perspective? 

A I don't think, according to this third 

perspective, that the Utility would be indifferent. I 

think one of the rationales for single-tariff pricing 

is to better position a utility for competition and 

long-term planning considerations by, for example, 

economizing on planning and regulatory expenses, and 

so on. And, also, there could be advantages in terms 

of load management perhaps. 

Q Well, let me ask you this. Load management 

typically is a term used primarily in the electric 

utility industry, right? 

A That is correct, although I think it is a 
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term that is increasingly used in the water industry. 

Wou:Ld it have any applicability between and Q 

amongst noniniterconnected water or wastewater 

utilities? 

A Genterally, physical interconnection would be 

required to practice conventional load management 

technique. However, again taking a long-term view and 

looking at systems as a whole, I think one of the 

potentials for regionalization would be some physical 

interconnection. 

Q But absent interconnection, you would agree, 

would you, that load management is out completely? 

A For the most part, yes. 

Q Okay. Now going to the customers 

perspective, the customer wants to see that the 

ratemaking process and the rate structure are 

equitable, correct? 

A Correct. 

Q The ratemaking process, I assume, meaning 

the hearing process, right? 

A Correct. 

Q In terms o f  rate structure, do you mean by 

equitable thalt the rates are fair, just and 

reasonable, and that they are not unduly 

discriminatory? 
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A I think in the regulatory realm that's how 

we might define equity. However, I think consumers 

might have varying definitions of equity based on 

their particular circumstances. 

Q Sure. But within the context of virtually 

the statutes ,of all of the states of this country, the 

fair, just anmd reasonable and not unduly 

discriminatory is the legal standard, is it not? 

A That's my understanding. 

Q Okay. And consumers want rates to be 

affordable, right? 

A I believe they do. 

Q Okay. Do you know of any objective way of 

measuring affordability? 

A I think there have been attempts to measure 

affordability through objective means by, for example, 

looking at income characteristics of an area and the 

percentage of income required to pay for utility 

services. Th.is has been used in the energy utilities 

and is sometimes now used in water utilities. It's an 

issue that health regulators care about in terms of 

whether or not water systems can have rates that 

support the cost of complying with the drinking water 

regulations. 

I do not feel we have as a matter of public 
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policy a clear standard on affordability. 

Q But would you agree with me that to be 

usable, even if you accepted the notion that one would 

have to measure incomes in their service areas -- that 
is to say, in order to know what a person can afford 

or not, you have to know what their income is, right? 

A Income or wealth, yes. 

Q Okay. Now, the -- I'm going to skip the 
third one about understandability, unless you would 

like to comment on it, and move to society's 

perspective. 

rate structure, are you referring to the earlier 

notion that consumers should have the proper and 

correct price signals and not be led to over- or 

underconsume? 

And by the economic efficiency of the 

A That is correct. 

Q The appropriate valuation in conservation of 

resources, I think we've already talked about 

conservation of resources in terms of price signals, 

what does the' appropriate valuation mean, or is that 

one and the same? 

A It's a bit redundant with the idea of 

economic effi.ciency. 

Q Okaly. How can you take into account 

priority uses of water through a ratemaking procedure? 
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A I think traditionally in pricing We 

consider, for example, the importance of maintaining 

the utility's obligation to serve, and there is a 

prioritization of water uses in terms of our drinking 

needs, our sanitation needs, and moving on down the 

line toward, for example, commercial and industrial 

and agricultural needs. So that could reflect that 

notion. But in general, I mean, that's subject to 

interpretation. 

Q Okay. We had discussed the notion that in 

your deposition that it is your general belief, as I 

understand it, that you are opposed to the concept of 

subsidies within utility rates generally; is that 

correct? 

A I think for subsidies to be used they have 

to be explicitly recognized and a justification has to 

be provided for their use. 

Q But. in any event, at least in a theoretical 

sense, any subsidy results in a degradation of the 

rate being able to reflect cost; is that right? 

A Thalt's correct. Subsidies that provide 

revenues outside of the utility rate structure, or 

subsidies within the utility from one class of 

customers to another will tend to undermine the price 

signal to customers. 
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Q Okay. And by outside subsidies YOU 

typically would think of a municipality -- a municipal 
type system that either uses its system to subsidize 

other municipal services or one that uses other 

services or general revenues to subsidize the 

utility's services, right? 

A That is correct. 

Q And I think I hear you saying that that's -- 

are you saying that that's okay as long as it is 

specifically stated? 

A In general it's not preferable to use 

subsidies. However, communities I believe have to 

make that determination themselves if they find for 

example, that supporting certain costs through means 

other than the rate mechanisms is appropriate under 

certain circumstances. Ultimately it does come down 

in part to the communities weighing the subsidization 

issue against other public policy issues. 

Q Yes, ma'am. But isn't it your point that 

even if they do that, that if you have a municipality 

for example, that subsidizes its water rates with 

general revenues, the necessary result is that 

consumers Will have a price signal that does not 

accurately reflect cost, and in that situation would 

be likely to overconsume water; is that correct? 
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A That's correct. The concern is that over 

the long run (consumer consumption patterns would not 

reflect their use of the correct price signal and, 

therefore, the utility as a result might overbuild 

capacity in response to inflated demand. 

Q Okay. Now, the second type of subsidy that 

you mentioned, did you say that it was between classes 

of utility customers or among or within a class? 

A I believe I was referring to among classes 

of customers or classes of service. 

Q Okay. Would that be a situation in which a 

bulk or industrial customer might be charged 

marginally ab'ove cost of service or above parities, as 

you might refer to it, in order to supply some subsidy 

to a residential class? 

A That would be an example. 

Q Okay. Now, is that, in your view of this 

industry, is that desirable or not desirable? 

A The ratemaking process always involves some 

kind of averaging to arrive at classifications of 

customers in service. We don't have individualized 

rates. So from a very narrow theoretical standpoint, 

there's always some element of subsidization involved 

in ratemaking. 

I think the general guiding principles 
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suggest that we align classifications of service with 

the costs of :providing those services so that the 

overall subsitdies are generally minimized. 

Q Yes, ma'am. But to the extent that a bulk 

customer or a classification of bulk customers or 

commercial customers are overcharged relative to their 

true cost of service, in a economic sense, they will 

tend to underconsume; is that correct? 

A Yes, if that's true. Although I would also 

suggest that pricing of wholesale versus retail 

customers in the water industry is probably not at the 

level of understanding and analysis as it is in the 

other industries, and it's something I think we need 

to know a lot more about. 

Q And conversely, in that situation the 

consumers, the residential consumers, who are being 

charged a rate that is less than their cost of service 

as a result clf the interclass subsidy would tend to 

consume more water than they otherwise would if they 

had the correct price signal, correct? 

A That would depend on the elasticity of 

demand for thLose particular groups, bearing in mind 

that resident.ia1 use generally is less price 

responsive thlan the use by industrial class customers. 

Q Rigrht. Wouldn't you agree with me that 
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the -- irrespective of what the elasticity was for a 
given income 'group, that that would be affected as 

well by the magnitude of the subsidy, right? 

A Could you repeat? 

Q Yes. How much a class of customers might 

overconsume or underconsume as a result of either 

paying a subsidy or receiving a subsidy depends in 

large part on how large the subsidy is relative to the 

real cost, right? 

A Yes. 

Q So that a residential customer that receives 

a very large subsidy as a percentage of his or her 

true cost rate might overuse a lot more than someone 

that is getting a minimal subsidy, right? 

A Absent other information or conservation 

oriented programs directed toward that consumer, that 

is correct. 

Q Are you aware that -- I'm sorry, let me go 
back. 

When typically -- first of all, your 

specialty is by and large in the water and wastewater 

industry; is that correct? 

A That has been my concentration for the last 

several years. 

Q But isn't it true that your knowledge of 
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utility ratemaking goes beyond that, and you are 

generally aware of ratemaking in the other industries? 

A In general. 

Q Okay. Isn't it true, Dr. Beecher, that one 

of the things that you get when the relative parity or 

the subsidy that flows from one group of customers to 

another gets too large, you start -- regulators 

typically worry about the rates becoming unduly 

discriminatory, do they not? 

A That's correct. I think regulators evaluate 

due and undue discrimination. 

Q Right. And isn't it generally true that, 

for example, in the electric industry that there is an 

industrial rate not because you have a group of people 

that are industrialists or they have big buildings or 

furnaces, but because the cost of providing them 

service is sufficiently different than the cost of 

providing other groups of customer service, like 

residential? 

A I think the rational for industrial rates 

has been made largely on the basis of cost of service. 

Differentials which, in turn, are dependent on demand 

characteristics. 

Q Okay. And isn't that generally the basis 

for in the water industry, or the wastewater as 
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1593 

h 

h 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

well -- 
A I believe it is. 

Q -- ‘the basis for charging different rates to 

bulk customers versus residential? 

A Yes, I believe it is. Although, again I 

would argue that our knowledge about those cost 

differentials could probably be improved from any 

service territories. 

Q By that do you mean that we need to refine 

our ability to measure those cost differentials? 

A Yes. 

Q Okay. Now, in the instant case, 

Dr. Beecher, there are something in excess of 140 

separate water and wastewater systems that are owned 

by this Utility that are scattered throughout the 

state of Florida. Very few, I think some six or 

eight, are interconnected, okay? Now, the Company -- 
it is my view, I think it’s evidenced in the case 

already, that the Company keeps separate books and 

records, account records, pursuant to the NARUC system 

of accounts for each of these separate geographic 

service areas, as they like to refer to them, as well 

as they keep plant accounts and separate O&M accounts 

pursuant to the system of accounts. 

the cost of service for each location can be 

And given that, 
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ascertained with a high degree of accuracy. I want 

you to accept that as the premise for my question. 

If that is true, and some of these systems 

have high cost of service and some have very high cost 

of service and some of them low, do you find it 

objectionable to merely average all of the rates? 

A I can't say that I find it objectionable. I 

have not studied the data in this particular case to 

make that kind of a judgment. 

Q In terms of meeting the objectives of 

sending a correct price signal, would you find it 

objectionable if a system's customers were being 

charged rates for water or wastewater service that 

didn't even cover the cost without including an 

allocation for return on investment? 

A Again, I would not use the term 

'@objectionable,@@ unless you mean the narrow sense of 

can one object on the basis of participation in a 

proceeding such as this. 

I would say that that condition cannot be 

evaluated in isolation from the several tradeoffs 

required to make that rate design determination. 

Q Okay. And what are the tradeoffs that you 

refer to, Dr. Beecher? 

A The literature on ratemaking tends to 
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provide a litany of principles that we recognize as 

important, and we also recognize there's a certain 

degree of tension among those principles in setting 

rates. At the top of the list is the concern about 

economic efficiency that we talked about. 

principles include equity, administrative feasibility, 

institutional legitimacy, consumer understanding and 

acceptance, affordability even. 

But other 

So taken as a whole, I believe that 

regulatory bodies look at rate design decisions and 

recognize at times that not every goal can be 

perfectly achieved. 

Q Yes, ma'am. But you recognized in that 

statement that economic efficiency is head and 

shoulders, the preeminent consideration, is it not? 

A I think it is. I think it is an extremely 

important consideration. But I also believe that the 

reason we have policymakers and regulators is to make 

hard choices, and at times that may include evaluating 

efficiency goals in the larger context. And I would 

add also, in addition to the ones I mentioned earlier, 

the revenue sufficiency on rate stability goals that 

are inherent to the ratemaking as well. 

Q Okay. But you would agree with me, would 

you not, that regulators, including these 
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commissioners, are not free to make -- let me rephrase 

that -- that they are constrained to make their hard 
choices within the confines of the law, right? 

MS. CAPELESS: Objection. The witness is 

not qualified to answer. 

MR. TWOMEY: I don't know that she's not, 

Madam Chairman. She's a recognized expert in this 

field. 

CHAIRMAN CLARK: 1'11 allow her to answer 

that in the context of her, at least when it comes to 

the law, a layperson's knowledge. 

CHAIRMAN CLARK: 

WITNESS BEECHER: Could you repeat the 

question? 

Q (By Mr. Twomey) Yes, ma'am. You mentioned 

that Commissioners have to make hard choices. And my 

question to you is simply, aren't regulatory bodies, 

including this Commission, restricted to making those 

hard choices within the confines of the applicable 

law? 

A In my experience as an advisor, a staff 

advisor to commissioners, and as a researcher, I have 

found that, yes, commissioners certainly have to be 

aware of the parameters in which they operate. Those 

include legal standards and also analytical standards 
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and economic :standards that we've talked about. 

However, I aliso think there are times when it is 

appropriate for commissions to, if you will, test the 

limits and thse boundaries of their authority, and we 

have to have a degree of confidence in the courts to 

point out to them when they maybe have gone beyond an 

acceptable approach. 

Q That's fine. But by that do you mean that 

commissions should seek to push the envelope and see 

what they can get away with absent constraints by the 

Courts? 

A No, I didn't mean to advocate that position 

at all. 

But I think administrative policy and law 

tends to have a degree of latitude for decision 

making. 

tested before the Commission and before the Courts. 

And some issues ultimately do have to be 

Q Okay. You mentioned a number of 

considerations at which you placed the economic 

efficiency at the top, and I think you said equity 

next. And I'd like to ask you what place equity has 

in ratemaking. 

A You mentioned earlier the notion of just, 

fair, reasonable. I believe I've also seen the term 

compensatory used. 
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Most public utility commissions operate with 

a preamble or language in their enabling legislation 

that refers to some concept of fairness or equity. 

It's an extremely difficult concept to operationalize 

or develop specific guidelines for. 

So while I think it's hard to place any 

relative weight on any of these criteria, I certainly 

do think it tends to appear time and time again. 

Q I know you're not a lawyer, but you're 

probably more familiar with regulatory schemes across 

the nation than anyone else in this room. Are you 

aware of any regulatory statute that contains the word 

"equity"? 

A I would rather not venture a guess on that 

answer. 

Q Okay. How about "administrative 

efficiency," Dr. Beecher. Are you aware of any 

statute that lists as one of the guiding principles 

for rate setting administrative efficiency? 

A The principles that I was citing, I think, 

speak more to' rate design issues, as compared to 

general regulatory frameworks that appear in statutes. 

My understanding, in very general terms, is 

that statutes are going to be somewhat less specific 

on providing guiding principles for actual rate 
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design. 

Q Let me ask you this. Hasn't it been your 

experience, Dr. Beecher, that almost without exception 

that regulatory rate setting bodies in this country 

for water and wastewater attempt to set rates that 

reflect cost of service? 

A Yes, I believe they do. 

Q okay. Can you name me -- how many specific 
examples can you name me where they have strayed from 

that intentionally? 

A 

commission intentionally strayed from the basic notion 

of cost of service, particularly if you're referring 

to determination of the revenue requirement. But I'll 

refer to my testimony in terms of the use of 

single-tariff pricing in terms of a substantial number 

of commissions that have found it appropriate to 

implement that policy in terms of spreading the cost 

of service evenly across customers through a 

single-tariff price. 

I would not suggest that any public utility 

Q Okay. Let me can you a couple of questions 

about your survey. Your survey went out to your 

contact staff persons throughout the county, right? 

A That's correct. 

Q And you faxed it to them? 
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A That s correct. 

Q 

A That s correct. 

Q 

And asked for a rapid response? 

Your compendium or your analysis that's 

attached to your testimony is based upon your review 

of what the materials you received in response to your 

survey, right? 

A That's correct. 

Q You don't claim to have, nor do you have, 

any independent knowledge of the information that was 

given to you in those responses; isn't that correct? 

A That's correct. Only to the extent that in 

a few cases additional documentation was provided by 

Commission staff. 

Q Okay. And for the responses that you 

receive where they indicated that the commissions had 

approved single-tariff rates, do you know for a fact 

what the cost of service was between the systems 

involved in the -- for which single-tariff rates were 
set? 

A No, I don't. 

Q So isn't it true that you can't tell me or 

you can't tell this Commission that where another 

State approves single-tariff pricing, that there was 

no cost differential amongst the systems involved; 
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that the diff,erential cost of service was 5%, 10 or 

80%; is that correct? 

A I think we can assume a differential, but we 

do not know the magnitude of that differential. 

Q Why can you assume a differential? Isn't it 

possible that the rates, the cost of service for the 

systems involved could be identical? 

A Yes, it would be possible, but unlikely that 

it would be perfectly identical. 

Q Is there any basis you have for -- strike 
that. 

In your experience, do you have any 

percentage number that you typically would find where 

a Commission would draw a new class of customer based 

upon cost of service differential? Do you understand 

my question. 

A Yes, I do, and no. The answer is no. 

Q Is there a point of discrimination that is 

sufficiently high that you think it would demand a 

different class? For example, if there was a 50% 

differential in cost of service between two systems, 

that that would cry out for a separate rate? 

A I would not select a number to make that 

determination1 . 
Q Okay. Again, your survey results don't 

FLORIDA PUBLIC SERVICE COMMISSION 



1602 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1: 

1E 

15 

1 E  

15 

2c 

21 

22 

2: 

24 

25 

suggest that discrimination of any level is okay. 

You're just h(ere to report, based upon the information 

you received to your survey, that X number of states 

said they did single-tariff pricing, right? 

A My goal in conducting the survey was to 

identify instances of the use of single-tariff 

pricing. 

Q You're not supporting that, you're just 

reporting it? 

A Not supporting the issue. 

Q Yes. You're not supporting what any of 

those states did in the cases in which they adopted 

single-tariff pricing, you're only here to report the 

results obtained from your survey, correct? 

A That is correct. 

Q Now, would you turn to Page 16 of your 

exhibit -- my exhibit. The last full paragraph, at 

the bottom of 16 says, IIGenerally the cost of service 

standard has prevailed in setting water rates. This 

means setting rates that generate revenues from each 

user group equal to the cost of serving that group. 

That is the user class that causes the expense absorbs 

the cost in rates paid for water service. The cost of 

service concept implies equal treatment for users with 

equal costs and rate differentials reflecting cost 
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differences. This presumes, however, that water 

service costs are easily ascertainable for specific 

user groups.'' Now you believe that, don't you? 

A Yes, I do. 

Q So would you agree with me, Dr. Beecher, 

that if this Commission can ascertain cost and rate 

differentials or cost differences amongst the several 

systems owned by SSU and that are part of this case, 

if they can ascertain specific cost differences that 

are easily ascertainable, you would recommend to them 

that they set rates that reflect those cost 

differences, right? 

A If the cost differentials are ascertainable, 

that indicates that rates can be set in a manner that 

differentiates on the basis of cost. It's not 

necessarily prescriptive. It merely would point out 

to regulators that they can in the context of all of 

the evidence before them, make that determination and 

differentiate rates based on cost. 

Q So you're not prepared to state that if 

there are easily ascertainable cost differences 

amongst these systems, you're not prepared to state 

that this Commission should set different rates to 

properly reflect those different costs? 

A I think that information in and of itself 
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P 
only suggests that they can. 

prescriptive. 

But again is not 

Q Okay. In your testimony, Dr. Beecher, you 

talk about -- let me find it. You talk about the fact 

that there were -- the problems with the proliferation 
of water and sewer systems in the United States, 

right? 

A Yes. 

Q Okay. Where is that in your testimony, if 

you could -- I have -- (Pause) 
A I believe on Page 6 ,  I refer to that issue. 

Q I'm sorry. Thank you. 

Now, you recognize specifically, don't you 

Dr. Beecher, both I think in your testimony here and 

in your other writings, that there are a great many 

more utility systems than there are utilities, right? 

A That's correct. 

Q And the -- you also testify that the -- 
while the number of regulated utilities in the United 

States has tended to change, that by and large the 

number of systems has remained reasonably constant; is 

that correct? 

A I don't believe I've been able to come to 

that conclusion given the available data. 

Q Okay. But I'm sure I stated that too 
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broadly, but Iby and large the reduction in the number 

of utility coimpanies is due to the fact that 

utilities, usually larger utilities, have acquired 

other utilities and absorbed their systems, right? 

A I believe that's correct. We don't have 

systemic data to indicate why the number of utilities 

has declined. 

I would clarify, though, that based on the 

available data that we do have, both the number of 

systems and the number of utilities have declined 

somewhat. 

Q Okay. In your 1995 inventory of Commission 

regulated water and wastewater utilities -- 
MR. TWOMEY: I apologize, Commissioners. I 

did not bring copies of all of these documents, but we 

could get them later, I guess, if it's necessary. 

Q (By Mr. Twomey) Florida is one of the 

leading states in terms of the number of utilities, 

right? 

A That's correct. 

Q You show that at Page 2, 210 systems. 

NOW, that number of utility systems, 

Dr. Beecher, for Florida is down substantially, is it 

not, from the number of utility companies that were in 

the state a dlecade earlier? 

FLORIDA PUBLIC SERVICE COMMISSION 
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A Based on the data available to me, that's 

correct. 

Q In fact -- and I've lost my place here. But 

they typically -- I think the figure was in excess of 
300 in the 1980s;  is that correct? 

A The inventory report on Page 12, Table 5, 

indicates that in 1989 Florida regulated approximately 

288 water utilities, and in 1995 regulated 

approximately 210 utilities for a decline of 

approximately 78 utilities. 

Q And by 27%, right? 

A Correct. 

Q Now, in your experience, to the extent that 

you have the data, was due primarily to acquisitions 

and mergers, right? 

A I don't have systemic data to explain the 

decline in the number, but my understanding is mergers 

and acquisitions are leading causes of the decline. 

Q Okay. At Page 8 of that 1995 inventory, you 

state under the title "Water Systems in the United 

States,'' the first sentence says, "The state public 

utility commissions typically count water utilities, 

but not necessarily water systems. The U. S. 

Environmental Protection Agency and the state primacy 

agencies count noncommunity and community water 
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systems and record these data in the federal recording 

data system." Right? 

A That's correct. 

Q On the next page, Page 9, you say, "The 

distinction between utilities and systems can be 

important in that some utilities encompass 

multicommunity water systems particularly in certain 

states. The leading example is Florida, where 210 

regulated water utilities provide service through 

1,363 community water Systems." 

A That's correct. 

Q So irrespective of any local legalities, 

Dr. Beecher, would you agree with me that in the sense 

that you're describing utilities and systems in your 

inventory, that SSU in this case is a utility company 

with Some 1408 or 150 or more water and wastewater 

systems? 

A I would interpret my data to say that they 

reported SSU as one utility and then that number of 

systems, and that would be reflected here. 

Q Okay. In fact, on Page 10, you state -- 
under the tit.le Change in the Number of Regulated 

Wastewater Utilities 1989 to '95, that significant 

declines in regulated wastewater utilities can be 

observed in Florida and Kentucky and you describe 
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gains in other states. Right? 

A Correct. 

Q Now, I don't intend to go through each part 

of this -- pardon me. 
questions from your Viability Policies and Assessment 

Methods for Small Water Utilities. Do you have that? 

I want to ask you some 

MR. ARMSTRONG: Madam Chair, could I request 

a copy of the article he's referring to? 

CHAIRMAN CLARK: Mr. Twomey, do you have a 

copy to give Mr. Armstrong? 

M R .  TWOMEY: I'm sorry, is he asking me for 

a copy? 

CHAIRMAN CLARK: Yeah. 

MR. TWOMEY: I don't have a copy. 

MR. ARMSTRONG: Madam Chair, I object. 

Obviously, I should be provided a copy of anything 

that he's going to provide to a witness so that I can 

have the same information available to me. 

CHAJRMAN CLARK: Mr. Twomey had indicated to 

me before that he had some documents that he wanted 

to -- or publications; is that right, Mr. Twomey? 
MR. TWOMEY: Yes, ma'am. 

CHAIRMAN CLARK: I had indicated that I 

didn't think it needed to necessarily be an exhibit, 

but I do think Mr. Armstrong and Staff need an 
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opportunity to look at what you're cross examining on. 

now many do you have? 

M R .  TWOMEY: This is the last one. This is 

the last document. 

CHAIRMAN CLARK: Why don't we take ten 

minutes, and you can have the parties look at it, and 

we'll go back on the record. 

MR. TWOMEY: Okay. 

(Brief recess. ) 

Thanks. 

- - - - -  

CHAIRMAN CLARK: We're ready to reconvene 

the hearing. Mr. Twomey, you were inquiring. 

MR. TWOMEY: Yes, ma'am. I think I was 

beginning to ask questions to the viability policies 

and assessment methods for small water. 

M R .  SHREVE: Would it be possible -- 
CHA.IRMAN CLARK: I'm sorry, Mr. Shreve, yes. 

MR. SHREVE: Can we have a second before we 

get started? 

CHAIRMAN CLARK: Mr. Shreve, wait until you 

sit down and turn on the microphone. 

M R .  SHREVE: Let's see now, we're supposed 

to have a course on the lights or something before 

we're allowedl to use the microphone. 

CHPJRMAN CLARK: Yes. You, Mr. Twomey and 
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Mr. Armstrong are going to take the course. 

m. SHREVE: If you recall, we had some 

discussion for quit sometime about my concern, and I 

think your concern, the fact that I had a conflict Of 

interest and could not represent the two interest 

groups: One interest group being more or less the 

uniform rate side and one interest group being more or 

less the stand-alone side. 

The Attorney General and I have worked for 

some time to try and get something worked out and 

we've done that. And now have approval and am in a 

position to fund attorneys for both sides out of my 

office -- not out of my office, but the funds would 
come from me; it would be an individual contract with 

each one of the group. 

In this situation I have, as well as I 

could, talked. to customer groups in the different 

areas. Talked to Mr. Hansen the other day, and also 

Spring Hill representatives and different ones, and 

Amelia Islandl. And the concensus seems to be the 

attorneys are already representing more or'less the 

stand-alone grroup would be Mr. Twomey and Mr. Jacobs. 

And on the ot.her side, Burnt Store has already hired 

Mr. Darol Carr, and Marion Oaks and some other 

customer groups have met and discussed hiring an 
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attorney and they would like to hire Mr. Joe 

McGlothlin of the McWhirter law firm. 

I think I've made it perfectly clear that 

everyone understands although I would furnish the 

money, I have no control, no restrictions, nothing 

whatsoever to do with any representation they have 

except the fact they would represent the interest of 

their customer groups, which more or less are going to 

be uniform rates on one side, stand-alone on the 

other. I really have a concern that both customer 

groups are not represented. 

We're in a position to do that at this 

point. In general, the customer groups have made 

their own choices. We've tried to stay out of that 

and with very little -- with no instructions, really, 
and I have had a complete discussion with 

Mr. McGlothlin on this. 

If you have any questions, I think 

Mr. McGlothlin would like to ask you to waive the 

rules and make an appearance. If you have any 

questions, I'd like to go over them with you at this 

point. That's what we're trying to provide at this 

point and the Attorney General and I have worked it 

out. 

CHAIRMAN CLARK: Who is the other attorney? 
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Mr. Carr? 

MR. SHREVE: Darol Carr. He was actually 

hired by Burnt Store prior to us working this out, but 

that group ha:s also said they would like to have him 

represent them. 

Woods, that group, Mr. Twomey. They are already in. 

Then Burnt Store, in that group, Mr. Carr, and Marion 

Oaks and also that same side with Burnt Store. 

Amelia Island, Mr. Jacobs; Sugarmill 

CHAIRMAN CLARK: What side is that? 

MR. SHREVE: Uniform rates. Which here 

again, you can't come in and represent the uniform 

rates side, but Marion Oaks very clearly, a long with 

probably Sunny Hills and some others, are very clearly 

on that side with certain groups. Sugarmill Woods and 

Amelia Island on the stand-alone side. 

CHAIRMAN CLARK: And Mr. McGlothlin will be 

representing which? 

MR. SHREVE: At this point Marion Oaks, City 

of Keystone Heights. 

CHAIRMAN CLARK: DO they have a position on 

the rate structure? 

MR. SHREVE: Uniform rates. 

CHAIRMAN CLARK: I see. I was confused. 

So both of these attorneys will be 

representing consumer groups or customer groups whose 

FLORIDA PUBLIC SERVICE COMMISSION 
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interests tend to be for the uniform rates. 

M R .  SHREVE: I think that's a good way to 

put it. 

everyone wants that. 

to be on that side. 

There's no way you can put a lock and say 

That their interest would tend 

MS. JABER: Madam Chairman, we have 

discussed it, and Mr. Shreve has described how it 

would work to us. At first glance it does look like 

it is inconsistent with the petition to intervene rule 

and I wanted you to know that. But I think that if we 

recognize that the customers have always been 

represented by Public Counsel, we can just call this a 

change in representation so that you don't even get 

into the intervention requirements, and deal with the 

rule at all. Especially in light of we knew that 

Mr. Shreve has been working on this for a while. 

CHAIRMAN CLARK: Okay. Any further comment? 

Mr. Twomey, any comment? 

MR. TWOMEY: No. It's great to have 

Mr. McGlothlin aboard. 

CHAIRMAN CLARK: Southern States. 

MR. HOFFMAN: Madam Chairman, just a couple 

of brief responses. 

Of course, the time has passed for 

intervening in this proceeding. So to that extent we 
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have to state our objection to parties coming into 

this proceeding except for the purpose, as represented 

by Mr. Shreve, of supporting, or tending to support 

uniform rates on Issue 125 in the Prehearing Order. 

So we object to participation by new parties 

in this docket, as articulated by Mr. Shreve, except 

for on Issue 125.  Of course, the parties, if they are 

permitted to come in to participate in this case on 

Issue 125,  they would take the case as they find it. 

CHAIRMAN CLARK: There's no doubt that they 

take the case as they find it. 

question whether in fact this is a petition to 

intervene because it would seem to me the parties have 

intervened and their representation has been 

Mr. Shreve. And as Staff indicated, it's a change in 

representation. Mr. Shreve. 

And I would just 

MR. SHREVE: I don't believe we could view 

it as a change in my representation because we've 

taken the position all along that we could not 

represent those diverse groups. I think 

Mr. McGlothlin, it's up to him, but I would think that 

I'd want to ask for a waiver of the rules. And, 

frankly, once again, I plan to put no restrictions on 

the representation and would want it to represent the 

interest of those customer groups, as Mr. Twomey and 
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Mr. Jacobs will be representing the interest of the 

customer groups on the more or less other side. 

I don't believe I would be as comfortable 

having him represent them under the name of the Public 

Counsel, although I see where Staff is going on this 

and I don't disagree. 

to have a waiver of the rules than allow them in. I 

would not put any restrictions on -- if you allow the 
waiver of the rules, I think the attorney should be 

allowed to represent their customer groups in any way 

they see fit. 

haven't even come up with as far as the rate structure 

or anything else. 

representation, as Mr. Twomey and Mr. Jacobs 

representation is not restricted. 

But I think it would be better 

There may be issues out there that we 

I do not want to restrict their 

COMMISSIONER XIESLING: I was going to 

suggest maybe we let Mr. McGlothlin enter his 

appearance so we know exactly what it is that he wants 

to come in for. 

CHAIRMAN CLARK: Go ahead, Mr. McGlothlin, 

go ahead and make your appearance. 

MR. McGLOTHLIN: My name is Joe McGlothlin. 

My business address is 117 South Gadsden Street, 

Tallahassee, Florida. 

I request at this time that the Commission 
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provide party status to the Marion Oaks Homeowners 

Association and the City of Keystone Heights. And I 

am entering my appearance on their behalf as their 

representative. I would like also to enter the 

appearances of Vicki Kaufman and John Bakas, 

B-A-K-A-S, of my firm who may be involved in the 

hearing should you grant party Status. 

I request, Chairman, that the Commission 

waive the five-day rule with the understanding that 

the parties take the case as they find it. I request 

there be no restrictions on their ability to take 

positions on the issues that have been identified at 

this point, as their interest may require. To that 

extent, I'd like to make it clear that we think that 

we should not be confined, as counsel for the Utility 

suggest, to certain issues at this point, but simply 

with the proviso that we take the case as we find it. 

MR. HOFFMAN: Madam Chairman. 

CHAIRMAN CLARK: Yes, Mr. Hoffman. 

MR. HOFFMAN: We vehemently object. The 

whole purpose of Mr. Shreve's motion earlier on in 

this proceeding was to provide funds for counsel to 

represent the varying customer groups on the rate 

design issue. All customers are currently represented 

on the revenue requirements issues in this case by 
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Mr . Shreve I s off ice. 
We ,vehemently object to Mr. McGlothlin's 

clients' participation in this case on any matter 

other than Issue 125, the rate structure issue. 

CHAIRMAN CLARK: Mr. Hoffman, let me -- 
would you be specific as to how you believe your party 

to be harmed by allowing them to enter an appearance 

and represent the parties indicated, and taking the 

case as they find it. 

MR. HOFFMAN: Madam Chairman, there has 

already been an abundance of testimony placed in this 

proceeding that we have had an opportunity to review 

and respond to that addressed the revenue requirements 

issues. 

At this point I think it would be unfair to 

the Utility to now begin -- in violation of your 

rules, to begin adding the stack of parties who are 

going to now have the opportunity, if you allow them 

to, to address every issue in this case, whether it be 

quality of service, whether it be revenue 

requirements, whatever it may be. 

CHAIRMAN CLARK: Let me be clear. It would 

not be my intention to allow them to file testimony. 

They will only at this point have the right of cross 

examination. 
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MR. HOFFMAN: They've already testified. 

The customers of Marion Oaks Homeowners Association, 

and I believe we've had customer service hearings in 

the Keystone Heights areas as well, have already 

testified in 'this case. 

CHA'IFWAN CLARK: I guess we're missing each 

other. I don't intend to allow them to file any 

testimony beyond what is in the case already. And my 

question is: What harm or prejudice results to your 

client? They will take the case as they find it. The 

only thing they will have at this point is the right 

of cross examination to file posthearing pleadings. 

MR. ARMSTRONG: Madam Chairman, if I can. 

CHAIRMAN CLARK: Mr. Armstrong. 

MR. ARMSTRONG: Madam Chair, I believe the 

rule is there for a reason, obviously, and the reason 

there is due process. 

Theise parties have had an opportunity since 

the case began, and as we noted yesterday, we gave a 

newspaper notice out the day we filed this case, that 

they had the right to come in and participate in this 

proceeding. INOW what we're being asked to do -- its 
going to come. Additional time is going to come, 

additional cross examination is going to occur that 

otherwise miglht not occur; the repetition that we have 
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been dealing with is going to occur that otherwise 

might not occur. The rule is there for a reason and 

it's a very obvious reason. 

CHAIRMAN CLARK: And the rule can be waived 

for good cause. 

MR. ARMSTRONG: I don't think due process 

can be waived for good cause. 

CHAIRMAN CLARK: I agree with that. And 

explain to me how your due process rights are going to 

be affected by waiving the rules, allowing them to 

intervene but taking the case as they find it, and not 

allowing them to file any further testimony. 

MR. ARMSTRONG: Simply because we're going 

to have to deal with additional cross examination from 

additional attorneys; have to prepare our witnesses 

additionally from what we've already prepared them for 

based on what we know has happened already in 

discovery in this case. 

I just have never heard of this occurring. 

I don't recall. anywhere in a civil trial that I've 

heard of anything like this occuring, either after a 

trial has got going where parties can come in with -- 
new parties can come in during the conduct of the 

trial and participate. I mean, I think it's a 

terrible abuse of due process, and would be extremely 
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unfair to this Utility, as it would be to any party. 

CHAIRMAN CLARK: Mr. McGlothlin. 

MR. McGLOTHLIN: Well, I think it's for 

reasons of due process that we're asking that the rule 

be waived. This procedural rule that was designed to 

cover the usual circumstances. We have very unusual 

circumstances in this case that Mr. Shreve has 

addressed. And it's for the purpose of insuring that 

all of the customer groups that have diverse interests 

of this Utility are adequately represented that we're 

asking for this waiver. 

MR. ARMSTRONG: Madam Chair, the only 

unusual circumstances is the uniform rate structure 

issue, which Mr. Shreve has been required to excuse 

himself from. That's the only unusual circumstance. 

There is no other unusual circumstance in this case as 

to any other case ever. And they have had the 

opportunity for three years to intervene on the issue 

of uniform rate structure. 

MR. TWOMEY: May I comment? 

CHAIRMAN CLARK: Mr. Twomey. 

MR. TWOMEY: In one respect, since I 

represent the parties that are most adversely effected 

by Mr. McGlothlin's clients' intervention, which I'm 

not opposed to, I would just state that it is a 
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1621 

h 
1 

2 

3 

4 

5 

6 

7 

a 

9 

1c 

11 

12 

13 

14 

15 

1G 

17 

ia 

19 

20 

21 

22 

23 

24 

25 

special case. That as I understand the Chair's 

proposed ruling, that there will be no new testimony 

allowed by Mr.. McGlothlin and his clients. You Will 

not allow them to raise any new issues, nor will you 

allow them to take any new positions, and only adopt 

those positioins already assumed by others. 

be some additional time involved. I don't see that as 

a due process issue. Therefore, I would -- I'm not 
opposed. 

There may 

CHAIRMAN CLARK: Okay. 

MR. HOFFMAN: Madam Chairman, may I say one 

important thing? 

CHAIRMAN CLARK: Yes, Mr. Hoffman. 

MR. HOFFMAN: We've tried to respond to your 

question issue of prejudice. But I would respectfully 

submit to you that you phrased issue by improperly 

placing the bsurden on us. 

It is Mr. McGlothlin's clients who come here 

late. And if you waive the rule in this case, I would 

submit to you there's no need for the rule anymore. 

In this case the revenue requirement 

interests of those customers have been well 

represented and extensively litigated by the Office of 

Public Counsel. The whole genesis of this issue was 

rate design. I would say the burden should be placed 
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on them to demonstrate to you, and to the 

commissioners,, why it is appropriate to waive the rule 

for the purpose of reopening this entire case to these 

parties rather than just reopening the case for the 

limited purpose of rate design, the purpose for which 

Mr. Shreve's motion was originally filed. 

And I would say that at most, the only 

status that should be granted to the parties, 

particularly in light of the issue of the potential 

additional cross examination and so forth in this 

hearing, would be amicus status. Allow them the 

opportunity to file a brief addressing the rate 

structure issue. 

CHAIRMAN CLARK: Mr. McGlothlin. 

MR. McGLOTHLIN: My clients have not asked 

the Commission to reopen anything. We've asked party 

status to make sure that their interests, which are 

not adequately represented, are represented before the 

decision is made and we take the case as we find it. 

I don't believe that the Utility has shown any 

prejudice. 

CHAIRMAN CLARK: All right. 

MS. JABER: Madam Chairman, one of the 

reasons I suggested that you not even reach the rule 

was because we do agree with Mr. Hoffman to the degree 
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the rule does not contain a specific provision for 

waiver, and we recognize that. 

Two things: I think that what we're talking 

about is not 'the representation by Mr. Shreve of 

customers witlh respect to rate structure. 

mean to imply that. 

representation of the customer group. 

is if you accept that, then maybe we could say that 

the customers, as far as rate structure and service 

availability, will be represented by Mr. McGlothlin 

and Mr. Carr. 

I don't 

But there is a theoretical 

What I'm saying 

The second point that Staff would like to 

make is that the purpose of this kind of 

representation was to be limited to rate structure and 

probably service availability is what the parties 

intend. To that degree, we agree with SSU. We think 

that the representation should be limited to those 

issues. 

CHAIRMAN CLARK: Commissioners? 

COMMISSIONER KIESLING: Are you inviting 

comments? 

CHAIRMAN CLARK: Yes. Or discussion. 

COMMISSIONER KIESLING: I tend to agree with 

our staff attorney, that at this point in time, 

especially since all of these customers as to revenue 
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requirements have been represented, that 

representation be limited to those issues which were 

originally identified in Mr. Shreve's motion relating 

to rate structure and to service availability charges 

because there has been no lack of representation on 

the revenue requirements issues. 

COMMISSIONER JOHNSON: I had a question for 

Public Counsel, Kr. Shreve. 

You stated that -- was there a legislative 
appropriation to actually fund these two? 

MR. SHREVE: No. I'm going to be able to at 

this point take the money out of my budget and fund 

both sides. See, I don't want to fund one side 

without funding the other. So we've made arrangements 

for me to enter contracts with them. 

COMMISSIONER JOHNSON: I was just wondering 

if there were not legislative guidance from whomever 

had approved the use of the budget monies, whether it 

went to the rate structure issue or whether it went to 

the revenue requirement issue. 

Because I'm inclined to agree with Staff. 

You have adequately represented the parties with 

respect to the revenue requirement and you've stated 

that the prob'lem was the rate structure issues. And 

at least my original intention, even when we were 
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ruling, was whether or not we should bring in 

additional counsel on that issue. So I was just 

wondering what your intent was, and more to adequately 

explore your thoughts on the idea. 

M R .  SHREVE: My intent was, as I said all 

along, I have a conflict of interest. And I want 

absolutely no control or influence over any of the 

representation. If I'm going to fund one side, I want 

to fund the other. I'm not going to fund one against 

the other -- without the other. 
I would intend to fund Mr. Twomey and 

Mr. Jacobs. From this point forward I don't know that 

we would -- that I'm going to be able to put any 
restrictions on any of their representation. They're 

already in the case. All we're talking about at this 

point is the fact that we were not able to set things 

up before the five days. If we were in here a few 

days before I guess it wouldn't make any difference at 

all. 

I hlave that problem. I have committed that 

I'm not going to 1 will place no restrictions on it. 

get involved with their representation. My view was 

that they would represent the interest of their 

customer group, and there is no legislative guideline. 

That's up to me except that I had to have certain 
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approvals before I could expend money in a way that we 

have never expended it before. 

CHAIRMAN CLARK: commissioner Garcia, you 

By my don't have anything you want to add to this. 

asking, don't feel pressured to say anything. I'm 

giving you thte opportunity to say something. 

(Laughter) 

COMMISSIONER GARCIA: NO, Madam, I happen to 

agree with Staff. 

CHAIRMAN CLARK: All right. 

It is somewhat of a dilemma, and it is 

something that we need to be careful about in the 

sense that what we do here does have influence in 

other cases. 

But I will observe that I think this was a 

possibility we knew was pending. Mr. Shreve has 

always indicated his concern with having both sides of 

this rate structure issue being represented. And by 

the same token I think we have to recognize that we 

are somewhat down the line in this process. And to 

that extent I will grant the intervention of those 

parties represented by their indicated counsels, but 

it will be limited to rate structure and service 

availability. 

MR. McGLOTHLIN: Very well, Chairman Clark. 
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CHAIRMAN CLARK: I have utmost confidence 

that the other issues will be well reviewed. I know 

Public Counse:L has dedicated a lot of resources and 

some of his -.- not to imply that all of your attorneys 

aren't good, lbut some of your best attorneys to this 

case, so that I'm confident that the representation of 

those customers will not suffer. 

MR. McGLOTHLIN: We understand the ruling 

and we'll confine ourselves to those issues. 

I'd like to ask that you provide party 

status under the same ruling to the Burnt Store 

customer group who will be represented by 

Mr. Darol Carr. 

CHAIRMAN CLARK: Please indicate that, and 

tell him we look forward to seeing him tomorrow. And 

you too, Mr. McGlothlin. Thank you very much. 

MR. SHREVE: Mr. Twomey works free on 

Saturdays, just in case you want to make future plans. 

CHAIRMAN CLARK: I think you need to 

remember that, Mr. Shreve. 

MR. SHREVE: I'll remember it. 

CHAJRMAN CLARK: Do you understand the 

ruling? 

MR. HOFFMAN: Yes, ma'am. 

CHPJRMAN CLARK: Mr. Twomey. 
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MS. CAPELESS: Madam Chairman, before we 

reconvene, I regret to inform you that the witness had 

not been sworn. She needs to be sworn in and then to 

adopt all of her testimony that she's already said. 

CHAIRMAN CLARK: Okay. 

MS. CAPELESS: Sorry. (Witness sworn by 

commissioner Clark.) 

BY M R .  TWOMEY: 

Q So I guess, Dr. Beecher, maybe I should say 

if I asked you all of the questions that I asked you 

before, would your answers be the same? 

A Yes, they would. 

Q Okay. You have your copy of the Viability 

Policies and Assessment Methods? 

A Yes, I do. 

Q I want to ask you to look at Roman 111, I 

just want to go through and ask you as quickly as 

possible, on that page you say vlControlling the 

emergence of water systems is perhaps the most 

essential of all viability policies. Without 

nonproliferat.ion policies, the task of improving 

viability is made much harder." And you believe that, 

don't you? 

A Yes, I do. 

Q And behind that is the notion that all 
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states are to take efforts to control the emergence of 

nonviable -- potentially nonviable utilities so they 
don't turn into trouble or failed utilities down the 

road, right? 

A That s correct. 

Q In fact, you say on the next page that 

barriers to market entry are necessary whenever a 

local economy cannot support the full cost of water 

service from a new water system, right? 

A That's correct. 

Q Can I take it from that statement that you 

believe that existing systems that -- economies, local 
economies should support the full cost of their own 

water service? 

A As a generalization, that's correct. 

Q Okay. 

Q Let me ask you to go to systems, please. 

You list some -- a blueprint from a Pennsylvania 
regulator, and you talk about the necessity for 

incentives. I'm sorry, you list his or her statements 

about the necessity for incentives. Is that something 

that you think is necessary for a Commission to do, to 

encourage takeovers? That is provide incentives? 

A This particular listing and others can be 

provided to regulators for illustrative purposes to 
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give them a sense of the range of options they might 

have to provide incentives. 

Q Let me ask you the question this way: One 

of my clients is sitting right next to me, Bud Hansen, 

and by way of introduction, some of his fellow 

residents in 'the back have been here, Madam Chair, on 

a rotational basis throughout the hearing to observe. 

Do you think that it is fair -- it would be 
fair for this commission to charge Mr. Hansen and his 

neighbors a premium for their service in order to 

encourage Southern States Utilities to acquire a 

failed utility system some place else in the state? 

A It's hard for me to respond in terms of the 

impact of a ratemaking decision on an individual 

customer, or a small group of identifiable customers. 

I do think the Commission can consider the 

incentive it provides with virtually every decision it 

makes, and that would include rate design 

determinations. And the Commission's consideration of 

those issues will rest in part on its view about the 

long-term benefits to all of the Utility's customers, 

perhaps including the customers who join us today. 

Q Let me try and be a little bit more 

specific. 

Would you find it acceptable, Dr. Beecher, 
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to have this Commission approve an incentive that 

encouraged a takeover by SSU or any utility that 

involved -- inherently involved the underpricing of 
the newly acquired system for its service, vis-a-vis 

cost of service, and to support that, cause an 

overpricing, vis-a-vis cost of service, to my clients? 

A In answering that question, to the best of 

my ability based on what I'm hearing, I guess I would 

advise regulators at this Commission or elsewhere to 

consider not only the rate design options they might 

have, but also how they are implemented in terms of 

being phased in or implemented in a way that mitigates 

against the negative impacts that such a decision can 

have. 

Q By "phased in" do you mean within a system? 

Phased in rates within a system, like in a nuclear 

plant addition? 

A That's one example or phasing in, for 

example, over time, or perhaps even looking at 

alternative rate design approaches that aren't simply 

the black andl white issue of uniform rates versus 

distinctly cost of service based rates. In other 

words, there's a range of options. 

Q I see. As long as as you're here, do you 

have one in mind that if you know enough about the 
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economics of this case that you would recommend that 

this Commission consider? 

A No, I would not make a determination in this 

case. 

Q Okay. Would you turn to Page 12 of your 

report, please. And it's a table, Table 1-6. And it 

shows -- its title is, "States Arranged by Change in 
the Number of Jurisdictional Investor-owned Water 

Utilities, 11 correct? 

A Correct. 

Q And it shows the period covered is from 1980 

to 1990, and it has a column that shows the change in 

number of systems as well as a column that shows the 

percent change in systems? 

A This would be the change in the number of 

investor-owned utilities under Commission 

jurisdiction. 

Q I ' m 1  sorry. You're right. Utilities. 

And the first-place state in terms of the 

largest percentage of change is Texas? 

A That's correct. 

Q And Florida is second, and shows that it 

went from 2601 utilities in 1980 to 357 utilities in 

1990, right? 

A That's correct. 
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Q For an absolute raw number change Of 

utilities of '37, or a 37% increase? 

A Approximately, that's Correct. 

Q And you don't know the specifics of why that 

large increase was made in the state of Florida, do 

you? 

A I did not attempt in this analysis to 

document the reason for the change for any of the 

particular states, although I think we have some 

general knowledge about why that change may have 

occurred. 

Q Okay. And what was your general knowledge 

of the impetus for the huge increase in the utilities 

in the state of Florida during that decade? 

A I would suspect that a combination of 

factors, demographic factors as well as public policy 

factors, probably contribute to that change. 

On the one hand we probably saw a certain 

amount of gro'wth, population growth and accompanying 

real estate development. Another factor, when we see 

a large change like that might be jurisdictional or 

Statutory effects. For example, if in the case of 

Florida some of the county-regulated utilities were 

turned over to the Commission for regulation, brought 

in under the Commission's purview during that time 
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period that could account for a increased number as 

well. 

Okt iy .  Because that table reflects 

jurisdictional by state commissions? 

A That's correct. 

Q Okay. Would you look at Page 26. With 

respect to bankruptcy in water utilities you say on 

that page, do you not, "That many small water systems 

are established on the basis of speculation about real 

state development and growth. Growth is essential to 

the success of most new firms." Then you go on and 

say "Lack of expected growth (namely less than full 

development of a subdivision) is probably the most 

prevalent stress for young water systems"; is that 

correct? 

A That's correct. 

Q Do you know whether or not that's one of the 

prevalent problems in the state of Florida, or has 

been? 

A For that particular passage I noted a staff 

member response in New York on that issue. I don't 

recall specifically being aware of data along those 

lines for Florida. 

Q Okay. If we were to cite to you a 

development in the panhandle of the state of Florida 
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that -- where there was attempted development in 
excess of 20,000 acres but has only 500 customers for 

the water and sewer system, that might be an example 

of what you'r,e talking about? 

A That's correct. 

Q Okay. On Page 30, Dr. Beecher, in your 

discussion of viability and potentially nonviable 

systems, you list -- actually you sum up the problems 
that are usually inherent, right? 

A Correct. 

MR. TWOMEY: And I won't do too much more of 

this, Madam Chair, because my throat is sore -- could 
I ask you to read those because the Commissioners 

don't have copies, starting with "Most trouble"? 

A This is a quote from Mr. Robert Heater from 

the Brick (ph) proceedings at the NRI. "Most troubled 

small water systems fall into one of the following 

categories: One: They are obtained a 100% donation 

by a developer to the owner/operator of a company 

attempting to operate as a valid operating company. 

Two: They are owned and operated by the 

developer. 

Three: They are a shell corporation set up 

by a developer that he finances until all lots are 

sold, after which it is allowed to fold. 
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They usually do not have enough customers to 

stand-alone and generate enough money to operate 

effectively ais a separate company, i.e., less than 

1,000 customers. They were usually installed with 

everything at a bear minimum and they almost never 

have a real rate base." 

Q Okay. And those factors tend to increase 

the chance that those systems will become nonviable, 

right? 

A Historically that's correct. 

Q Okay. And result in them having negative 

net income andfor negative net worth, right? 

A Those are two measures frequently used. 

Q Would you turn to Page 42 of your document, 

please. And that table, Table 2-11  -- 
MR. TWOMEY: Madam Chairman, since we're 

going through specific pages here, I'd like to ask 

your indulgence that before the hearing is over, that 

I be allowed to accumulate the pages mentioned and 

make an exhibit so that you or anyone else would have 

an opportunity to refer to it. 

CHA.IRMAN CLARK: We'll cross that bridge 

when we come to it. If you do that and offer it we 

will allow parties to review it and object to it if 

they chose to. 
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Q (By Mr. Twomey) Table 2-11, Dr. Beecher, 

purports to show the estimated number of systems in 

poor financial health for selected states in 1991, 

right? 

A Correct. 

Q What states leads the nation? 

A In this accounting, Florida is 2 

the list. 

the to- of 

Q Okay. And it shows, does it not, that 

Florida in leading the nation in 1991, had 462 small 

systems with negative net income, right? 

A Yes. 

Q It had 39 in that year that had negative net 

worth? 

A As approximated by Commission Staff, yes. 

Q Okay. These, I assume, are the same 

Commission Staff contact persons that you took your 

survey results from, or their replacements, 

successors? 

A As far as the recent survey work, probably. 

Q Yes, ma'am. So that table would tend to 

indicate that a number of systems or utilities in the 

state of Florida probably fit the mold of developer, 

shell corporation that you suggested earlier, right? 

A Bas,ed on this we would know that they -- 
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that there were a large number of systems with serious 

financial difficulty. Their particular ownership 

character can't be surmised from this. 

Q Yes. And on you have a statement on 

Page 4 9 .  But you take the position, and your 

co-authors, that the certification process is the 

state's most important tool in screening systems 

before they actually begin operations, right? It's in 

the middle of Page 4 9 ,  under "Regulatory Policy"? 

A Yes, that's correct. 

Q And that that in the lexicon of economic 

regulators, certification can present a barrier to 

market entry, right? 

A Correct. 

Q And you made the statement -- your 
publication made the statement earlier, as we 

discussed, that there should be market barriers in 

those cases where the local economy cannot support the 

full cost of the system, right? 

A Yes,. And as we explored in the deposition, 

I believe there should be a combination of market 

barrier, but also a proactive attempt to seek out the 

least-cost means of serving customers. 

Q Okay.  And on the next page you and your 

co-authors l a ,y  the responsibility for the 
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proliferation of these type systems at the feet of 

state and local officials, right? That is, you say at 

the bottom of Page 50, "Despite federal interest in 

nonproliferation, it is a policy dependent almost 

entirely on implementation at the state and local 

levels. In most cases, water systems do not emerge 

without the approval of one regulatory agency." 

Right? 

A That's correct. 

Q And you go further on Page 54 and state, do 

you not, "The blame for the proliferation of nonviable 

small water systems (usually privately owned) has 

often been laid at the door of the state public 

utility commissions. 'The state PUC regulatory 

process has bseen too lenient in allowing the creation 

of many small water systems that were not financially 

viable when initiated. In the past commissions may 

not have presented an effective barrier for market 

entry into same utilities. 1 1 1  

Now, it's not my intention to blame -- lay 
any blame at the feet of this Commission. Most of the 

Commissioners,, of whom are relatively new compared to 

the decade between the 1980s and 1990. But based upon 

what we've seen in your tables, and your discussion of 

the problems, the way in which utilities become 
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troubled, can you say -- are you willing to say that 
it appears that some of the problem in Florida for the 

large number of nonviable utilities has to be taken by 

the regulatory agencies that certified them? 

A Fir,&, I think it's important to read into 

this statement that blame often has been laid at the 

door of the commissions. Diplomatcally, we don't 

necessarily say that that's supported because it may 

not be supported in every case. And I would suggest 

that one has to be careful in attributing blame, and, 

in fact, what is important is the combination of 

statutory authority, Commission decision making, but 

also institutional and economic and other variables 

that may well be outside the control of the state 

regulatory commission. We often, for example, point 

to local zoning policies as being an important 

contributing factor. 

And then, finally, there's simply the 

statutory tools that the Commission has at its 

disposal at any given time in terms of dealing with 

this problem. We know for a fact that some 

commissions seem to not have adequate certification 

authority, and so we're therefore not able to exercise 

it very effectively. 

Q Yes, ma'am. I didn't mean to put you in a 
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embarrassing position seeing as how you are a guest 

here. 

But in relative terms of possible 

responsibility for the proliferation of systems 

that -- and utilities that occurred in the state of 

Florida from 1980 to 1990, wouldn't you agree with me, 

Dr. Beecher, that it is extremely difficult to assign 

any responsibility on Bud Hansen and his neighbors for 

the certification or zoning of systems that are 

located in other parts of the states? Do you 

understand my question? 

A Yes. And Mr. Hansen's interest aside, we 

all as citizens depend on our elected and appointed 

officials to make decisions for us all the time in 

public policy. So to the extent we at times become 

frustrated that we haven't done a good job, it's our 

responsibility to act through our appropriate 

political channels, to make changes. So I guess I -- 
I'll leave it at that. 

Q Thank you. NOW, from what we've seen in 

your tables in your discussion in your text, we had 

a -- it appears, does it not, that we had a situation 

in Florida through which ineffective market barriers 

to entry for some potentially nonviable utilities 

through developer-related speculation, your tables 
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reflect that we came to at the end of the -- we came 

to in the 1980s, and the early 199Os, to have a 

problem in the state of Florida at least as 

represented by nonviable negative net worth systems, 

right? 

A I would say in the state of Florida and 

elsewhere hindsight is 20/20 and we became well aware 

of this problem and certainly is not unique to 

Florida. 

Q While it's not unique it has occurred here 

to a degree. 

A Yes. 

Q So we are faced with a problem -- 
irrespective of who is at fault -- we faced a problem 
in the latter part of the ' 8 0 s  and early '90s here in 

Florida dealing with nonviable utilities, would you 

agree. 

A That's correct. 

Q Now, if we turn to Page 91 it appears that 

solutions may be at hand. 

"Mergers and Acquisitions" you say -- you and your 
co-author say "From a public policy perspective, the 

merger of utilities or the acquisition of one utility 

by another is an attractive solution to the viability 

problem. 'I 

Under your title of 
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A Coricect. 

Q And you believe that, do you not? 

A As i l  general idea, yes. 

Q Okay. On the next page, you say the top of 

the page, on !32, "Acquisition activity among water 

systems subject to state Commission regulation in 1990  

not surprisingly was most substantial in those states 

with many water systems, as reported in Table A-7 of 

Appendix A. :Leading the states in mergers and 

acquisitions were North Carolina with 91, Texas with 

70, Arizona 18, Florida 1 4  and California 12." 

Right? 

A Correct. 

Q You go on to list some of the factors that 

are key in coinsidering takeovers. And you say that 

"Mergers, acquisitions and other transactions 

involving the assets of investor-owned and other types 

of water utilities generally require approval by the 

state public utility commission which may attach 

conditions to the deal." That is generally the case, 

is it not? 

A That would be my understanding, yes. 

Q Do :you have any basis for knowing that that 

is not the ca1s.e in Florida? 

A Witlhout reviewing other survey data, I can't 
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respond. 

Q You note on the next page -- I'm not going 
to read it, but you note that a key -- a ratemaking 
incentive might include acquisition adjustments. 

A That s correct. 

Q Or higher rates of return. 

A That I s correct. 

Q You note on Page 105 about -- you suggest at 
the top of 1015 that rate equalization, for example, 

creates winners and losers, but also tends to enhance 

viability? 

A That s correct. 

Q But you note, don't you, "However, it is 

possible to restructure the relationship between two 

weak utilities or a weak and strong utility and end up 

with a weak utility." 

A That I s correct. 

Q Do you have enough -- you don't have enough 
information about this case to make any determination 

of what result was obtained here, do you? 

A No, I do not. 

Q On Page 169, Dr. Beecher, at the bottom of 

the page, in listing the principle goals of regulatory 

policies, you indicate that "Structural policy such as 

mergers and acquisitions go further in emphasizing 

FLORIDA PUBLIC SERVICE COMMISSION 



1645 

P 

1 

2 

3 

4 

E - 
t 

7 

e 

s 

1c 

17 

1 2  

1 2  

1 4  

1 E  

I t  

1 5  

1 E  

1 s  

2c 

21  

22 

2: 

24 

2E 

efficiency . 'I Right? 

A Yes. 

Q Now, if there were inefficiencies that 

resulted from mergers, then they would fail to meet 

the test for the merger would have failed then, 

right? 

A One would question the prudence of the 

merger if it :resulted in inefficiency. 

Q Okay. 

A Now, I'd like to ask you to turn to 

Page 191, please. I'm sorry, I think we've discussed 

that already. Anyways, this reflects for Florida that 

there were 260 utilities, water utilities, in 1980,  

that went to :285 in 1985, and in 357 in 1990,  correct? 

A Correct. 

Q Perlhaps it was in your ' 95 ,  was it in your 

1995 inventor:y that showed the reduction from that 

number? 

A T h a t  ' s correct. 
Q I'm through with that. I just have a couple 

other questioins from your deposition and I'll be 

finished. 

You had mentioned before, Dr. Beecher, that 

you were aware, I guess on a national level, of what 

the Public Service Commission had done here in 
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approving uniform rates for SSU in 1993? 

A In q3 general sense, yes. 

Q In (a general sense is there some type of -- 
something riding almost nationally on this case? 

A There's been surprisingly little. Because 

until now I nlwer had cause to research the specific 

topic. I hadn't really compiled anything and hadn't 

seen anything in the literature. 

Q At Page 70 of your deposition I asked you 

"Under the right circumstances can rates be high and 

still be legal and just and reasonable if they reflect 

cost?" And y ~ u  answered that they could, didn't you? 

A This is Page 70? 

Q Yes, ma'am. Of your deposition. 

A The very bottom of the page. The Line 17 I 

asked you -- let me ask you this: Under the right 

circumstances, can rates be high and still be legal 

and just and reasonable if they reflect cost? 

A Yes, they can. 

Q Okay. And high can be -- high rates can be 
relative, can it not, Dr. Beecher, in the sense that 

if a developer low-balled rates, had them below 

compensatory rates for the purpose of selling lots or 

homes, and then went to compensatory rates, there 

could be a large jump, right? 
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A I would say high or low is always a relative 

term. 

Q Sure. If a developer did such a thing, and 

that is had below costs rates for the purpose of 

selling his development, and then jumped them 

dramatically, could that jump, depending upon the 

size, be considered to be rate shock? 

A Yes.. I think a magnitude increase that I 

think you're referring to would potentially be 

interpreted as causing rate shock. 

Q And if there were another developer who had 

reasonable levels of CIAC such that the rates were 

close to compensatory from the outset -- do you follow 
me so far? 

A I believe so. 

Q Do you think that it would be fair to charge 

the customers of the system that was set up with 

reasonable compensatory rates at the outset, to charge 

them a premium in order to help negate the rate shock 

that might be experienced by the customers of the 

system that was set up improperly? 

A I'll. try to answer. 

I think the combination of contributions or 

system development charges or other up-front fees for 

capital in the water industry, coupled with the 
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resulting rates, has to be evaluated in terms of 

fairness or equity issues. And then those factors 

might also play into decision making about subsequent 

rate changes, if I'm interpreting you correctly. 

Q But -- and I apologize because it was a 
difficult question, but you're not saying that it's 

appropriate 01: acceptable, are you, that customers 

from noninterconnected systems should have -- who 
rates were established properly at the outset, should 

have to pay a subsidy to another system who is 

nonviable, essentially from the start, had low rates, 

merely because of their common ownership by one 

utility. You don't accept that, do you? 

A I can't comment on the characterization of 

rates set properly. So it would depend on the 

circumstances. But in general that would be a 

consideration that regulators would have to take into 

account. 

Q Okay. On page -- I asked you while physical 
interconnection -- you made the statement, either your 
testimony or one of your documents -- I think it's 
your testimony, while physical interconnection yields 

significant economies of scale, common management of 

noninterconnecting systems address financial, 

managerial and technical viability issues and can 
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yield some economies. And you answered "That's 

correct. Right? 

A Thai: s correct. 

Q So I asked you what economies of scale do 

you achieve by physical interconnection that you don't 

achieve without it. And what was your response? 

A I'm looking. 

Q It's at the top of Page 75 is your response. 

A I responded "That with physical 

interconnection you can achieve economies in supply 

and treatment, for example, the chemical cost and 

other kinds of treatment costs, operating costs, and 

without physical interconnection you have to look for 

economies in other areas of operation." 

Q So it stands to reason, does it not, 

Dr. Beecher, without physical interconnection you 

can't achieve the economies you just listed. 

A That's correct. 

Q Okay. And that isn't it true that whatever 

other economies you would find from centralized 

management would exist irrespective of whether you 

have single tariff rates or stand-alone rates? 

A Yes. That's correct. 

Q Okay. In your testimony, I think it was, 

you said at Page 16, beginning at Line 6, "Larger 
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systems interested in acquiring smaller systems tend 

to favor single-tariff pricing." 

they tend to favor single-tariff pricing? 

to Page 75. 

And I ask YOU why do 

We're till 

COMMISSIONER KIESLING: I'm confused. I 

thought you said it was on Page 17 of her testimony. 

M R .  TWOMEY: 16, I think. I'm just trying 

to point to her the answer she gave in the deposition. 

COMMISSIONER KIESLING: And that's what I'm 

trying to figure out. 

regarding her direct or are you just asking a question 

about the deposition? 

Are you asking a question 

MR. TWOMEY: I'm asking her a question 

related to her testimony. 

COMMISSIONER KIESLING: Okay. And where is 

that testimony? 

Is that on Page 16? 

That's what I'm trying to figure out. 

MR. TWOMEY: Maybe it's her -- 
COMMISSIONER KIESLING: It may be. I'm just 

trying to get. the correct page. Was it 16 or 17? 

MR. TWOMEY: It was 16, Line 6. It says 

"Larger systems" 

CONMISSIONER KIESLING: I needed to know 

where to look:. I can read once I find it. 

MR. TWOMEY: Okay. I'm sorry. 
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Q (BY Mr. Twomey) Okay. My question to YOUt 

Dr. Beecher, is why do they tend to favor 

single-tariff pricing? 

A As answered in my deposition, it is my 

understanding based on anecdotal evidence, I admit, 

but that larger systems would generally like to have 

incentives to acquire small systems, especially if 

those systems are troubled financially. 

acquiring systems tend to look for incentives to make 

acquisition. 

viewed as a way to make the job of the acquiring 

utility easier, simpler and so on. And this includes, 

you know, the administration of a single rate 

structure, simplification of related functions such as 

customer education, billing and other practices. 

So the 

And single-tariff pricing seems to be 

Q And, isn't it true then that it also, that is 

single-tariff pricing, makes the utility's life easier 

by spreading the cost over more customers and, thereby 

diffusing what otherwise might be considered rate 

shock. 

A Yes., that s correct. 

Q NOW, I'm not going to go to the whole thing 

because we've gone a long time, but on Page 16 of your 

prefiled direct testimony you discuss the zonal 

pricing, correct? 
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A Correct. 

Q And in many regards zonal pricing is the 

opposite of single-tariff pricing, correct? 

A That ' s correct. 
Q And that that is to the extent that -- 

because zonal pricing attempts to follow cost Of 

service dictates fairly closely, right? 

A Yes, that's correct. 

Q Okay. And that in some cases the -- where 
there are substantial spikes in costs in one 

geographic location, it would be appropriate for an 

agency to set a zonal price to regionally address that 

spike in price, right? 

A It might be appropriate to consider a zonal 

price if implementing that price provided benefits 

that exceed the cost of doing so. 

Q Okay. Didn't you say that -- in answer to 
my question about zonal pricing, attempting to follow 

cost of service dictates fairly closely. You said, 

did you not, the passages you're referring to come out 

of previous research in which we suggested that water 

systems or waiter utilities faced with substantial 

spikes in costs may need to consider zonal pricing, 

which as we said, places as emphasis on costs that are 

differentiated on the basis of physical differences in 
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systems, right? 

A Correct. 

Q And I asked you whether or not those 

physical diff,erences in systems could include their 

geographic location. And you said that they could, 

right? 

A Yes. 

Q okay. In fact, you said that the geographic 

location is a key factor, did you not? 

A It is a key factor to the extent that 

geographic differences may also reflect some 

fundamental cost of service differences, such as 

gravity, physical barriers to interconnection, that 

sort of thing. 

COMNISSIONER JOHNSON: Okay. And you don't 

have any basis for saying that zonal pricing in this 

case wouldn't. be more appropriate or more efficient 

than single-tariff pricing, do you? 

A Our discussion of zonal pricing in the 

report, meeti.ng water utility revenue requirements, 

envisioned a utility with zoness that can be highly 

differentiated on the basis of cost. 

The! analogy that the water systems in this 

case may not be perfectly appropriate. But the 

concept of zonal pricing can be helpful when one is 
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looking at a large number of systems and the 

possibility, €or example, of grouping systems into 

zones which might be defined geographically, but they 

might be defined on other community characteristics, 

for example. 

so I believe in the survey I report in my 

testimony, the zonal concept comes up again because 

some commissions have implemented a partial form of 

the single tariff. 

Q Wouldn't it be especially appropriate to 

engage in zonal pricing in a case in which you have in 

excess of hundred systems that each has specifically 

identified arid varying costs to provide service? 

A I think the choice of a zonal price system 

versuss the adternatives would depend again on the 

administrative cost; the perception of other benefits, 

and so on. So in other words, a myriad of factors may 

come into play into deciding whether or not it's 

appropriate. 

Q Okay. Do you see any basis for not 

charging -- I suggested to you that the single-tariff 
rate in this case being proposed by SSU for 

residential, for example, is a straight mathematical 

average taken from the rates to be derived from the 

cost of service of all of the systems involved, okay? 
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Now, if that is true, do you see -- and that, 
therefore, th,at it completely ignores the cost of 

service consi,derations in my view. 

If that is true, do you see any 

justification at all for not just charging commercial 

and bulk customers the same rate as residential? 

A I cannot comment on the particulars of the 

SSU data. A mathematical average in and of itself 

does not ignore cost of service if that average is 

based on a cosst of service estimate that reasonably 

reflects revenue requirements as well. 

As to the differential among customer 

classes, I ca.n't comment on that. 

Q I guess my question wasn't clear. If you 

going to ignore completely cost of service 

considerations amongst 140-plus systems for 

establishing residential rates; that is, ignore the 

differentials in cost of service from location to 

location to I.ocation, and merely take a straight 

mathematical average of those rates for the classes 

that have traditionally been established, residential, 

commercial, business, bulk, mightn't we just go ahead 

and make it a whole lot easier and charge everybody 

the same rats? 

A There are utilities that do that. 
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MR. TWOMEY: I want to thank YOU for Your 

time here today and f o r  your deposition. 

WIT'NESS BEECHER: Thank YOU. 

CHAIRMAN CLARK: Mr. Armstrong. 

CROSS EXAMINATION 

BY M R .  ARMSTRONG: 

Q Good morning, Dr. Beecher. 

A Good morning. 

Q Obviously Southern States is the applicant 

in this case, but I don't consider what I'm going t o  

be asking you here cross examination. 

We appreciate your being here, and want to 

see that you express whatever opinions you have and 

whatever facts you can give to the Commission. 

I want to begin by referring to Pages 10 and 

11 of your testimony. At that portion of your 

testimony you refer t o  water supply a rising cost 

industry. 

"Water supply is among the most capital intensive of 

all utility sectors." 

And specifically you state and I'm quoting, 

Would you agree that the rising cost 

situation faced by water utilities today as a result 

of the Safe Drinking Water Act, which I believe you 

cite, is analogous t o  the rising cost the electric 

industry faced in little '70s and '80s as a result of 
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the Clean Air Act? 

A In 'my writings, and specifically the report 

"Meeting Water Utility Revenue Requirements" that was 

referenced a few minutes ago, I have emphasized the 

importance of looking at the total cost profile of the 

Utility, and that would include compliance costs that 

you're referring to, but it also includes 

infrastructure cost and it also includes demand growth 

related cost. 

cost factors will be relevant. 

And for any given utility a variety of 

So with that as a backdrop, I would say that 

rising costs, in part due to regulatory compliance 

issues, but allso due to these other factors, in many 

ways do make the water industry analogous to our other 

utility industries in terms of facing some rather 

dramatic c0st.s and other issues. 

Q Thank you. Again, just the analogy to the 

electric uti]-ities, I believe now that we're seeing 

the electric utilities -- and tell me if you agree -- 
now that they are coming more close to actual 

compliance in full with the Clean Air Act, we're 

seeing now a level of rate stability from the electric 

utilities, and we've experienced that for several 

years now, as opposed to what we had in the '70s and 

'80s when they were making the investments to comply. 
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Would you agree with that? 

A Altlhough it's not reflected in my testimony, 

one of the things I have examined recently is price 

indices for all of our utilities, energy, water, 

telephone. And I do believe there is some 

stabilization occurring in the energy and 

telecommunications industries relative to the water 

industry. 

Q Thank you. I believe you've referred to, on 

Page 11, those three reasons why water supply costs 

are rising: SDWA compliance, replacing upgrading 

infrastructure and the third was to meet population 

growth and economic development. I understand 

population growth, but could you just give me an 

indication of what you mean by economic development? 

A By that I mean the expansion of economic 

activity in an area, meaning most likely commercial 

and industrial activity. In other words, it's not 

simply the residential customer class but also the 

nonresidential customer classes. 

Q Okay. When you say at Page 11, Lines 20 

through 23, that these factors present -- and I'm 
quoting again, "A pressure not previously experienced 

by the water supply industry." Are you acknowledging 

there that cost pressures in the past few years are 
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more dramatic than the water industry was experiencing 

in years prior thereto? 

A Yes. I think that the combination of 

factors has presented the industry with really a new 

challenge. 

cost pressure these days to infrastructure problems. 

It's simply the aging, nature of many utilities that 

is bringing home the cost of delivering water. 

And I guess I would attribute a lot of the 

Q Would you agree that a responsible utility 

cannot ignore any of these three factors that you've 

described so as to reduce costs? 

A Yea. 

Q Would you agree that customer growth, either 

internal growth or growth by acquisition and 

consultation, that it may be one means for a utility 

to reduce the impact of these rising costs because you 

can spread your fixed costs over a larger customer 

base? 

A To the extent that you can achieve economies 

of scale on t.he cost side, expansion of the customer 

base is desirable. 

An important consideration also is that per 

capita water demand is relatively stable. So absent 

adding new customers, utilities are faced with the 

unhappy situation of rising costs and fairly stable 
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demand profile. 

SO I would, I guess, agree with the idea 

that growth in the number of customers to support the 

cost of the system is generally desirable. 

Q Thank you, Doctor. And I will get into just 

a second the per capita consumption being relatively 

stable that you discussed. 

could I ask, Dr. Beecher, if we could have a 

late-filed deposition exhibit, and that would be your 

article "Liability Policies and Assessment Methods for 

Small Water Utilities'' dated June 1992. I'd like to 

ask that that. be presented as an exhibit in this case. 

The entire article. 

CHAIRMAN CLARK: I'm sorry. Do you have 

copies of it? 

MR. ARMSTRONG: No. That's the problem. 

That's what I was hoping -- oh, wait. Actually this 

is it. This, what I was just given a copy of, Madam 

Chair. I haven't been able to look through the whole 

thing I was hoping to get into exhibits. 

CHAIRMAN CLARK: Is that the exhibit or the 

document that: Mr. Twomey cross examined her on? 

MR. ARMSTRONG: Extensively, yes, Madam 

Chair. 

CHAIRMAN CLARK: And I guess it was 
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Mr. Twomey's intention to have that identified as an 

exhibit. Give me the title of that again. 

M R .  ARMSTRONG: ''Viability Policies and 

Assessment Methods for Small Water Utilities.' 

June, 1992. 

Dated 

CHAIRMAN CLARK: Was that the document you 

asked questions from? 

MR. TWOMEY: Yes, ma'am. I'd be happy for 

them, you know, to have the whole thing. 

CHAIRMAN CLARK: We'll go ahead at this 

134. point and identify it as Late-filed Exhibit 

Viability Policies and -- 
MR. ARMSTRONG: Viability Policies and 

Assessment Methods. 

CHPtIRMAN CLARK: And the date? 

MR. ARMSTRONG: June 1992. 

COMMISSIONER KIESLING: Could I just ask a 

clarifying question. Who is it you're expecting to 

furnish this? 

MR. ARMSTRONG: We can furnish it. 

COMMISSIONER KIESLING: Okay. 

MR. ARMSTRONG: As long as we can get it in. 

We'll furnish it. 

COMMISSIONER KIESLING: Okay. I didn't know 

if you were asking the witness, since you asked for a 
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late-filed exhibit. 

M R .  ARMSTRONG: We'll do this. DO this 

today and get copies made. 

CHAIRMAN CLAFUZ: 1111 still title it as 

late-filed at this point, if we do get the copies, we 

will go through the process of admitting it in the 

record at that time. 

MR. ARMSTRONG: Okay. Thank you. 

(Late-Filed Exhibit No. 134 identified.) 

Q (By Mr. Armstrong) In fact, Dr. Beecher, I 

believe I reald somewhere during your deposition when 

the discussion of growth was occurring, that you had 

mentioned and possibly quoted that article where you 

said growth is essential to success of the utility? 

A Yes. Based on our analogy of water 

utilities to other businesses, we made a 

generalization in that report that growth is a key 

factor to long-term financial health. 

Q Given that fact, and only based on your 

experience in your opinion, would a regulator properly 

be able to consider this beneficial impact from 

fostering growth as a policy consideration when 

determining an appropriate rate structure? 

A I think growth has to be considered very 

carefully. 1: think one of the reasons we have so many 
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small water systems is because we didn't practice good 

growth management practices. And also as our sources 

of water supply continue to be stressed, I think it's 

very important to proceed with growth in a very 

careful way. But in the narrow world of public 

utility rate setting, if we can spread high costs over 

a larger customer base that should be advantageous for 

the customers,. 

Q 0ka.y. Thank you. 

Would another way of saying that be -- 
obviously thalt we have all of these certificated 

utilities in the state of Florida that you've already 

discussed. Would it be advantageous for future 

development, future developers to receive some sort of 

encouragement to come into those areas where utility 

service is al-ready available to do that development as 

opposed to going out to rural areas where there's no 

such infrastructure? 

A I would agree with that. 

Q A little bit earlier you mentioned that 

there might be some per capita consumption 

levelization or stabilization. And I know that was 

based on your general experience. Are you aware of 

that in Florj.da, we have what is undeniably a need for 

water conservation in this state? 
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A Yes, that is my understanding. 

Q could I just ask you, I guess, to assume 

here, a utility such as Southern States that operates 

100 water facilities across the state of Florida, we 

file a rate application with the Commission; given the 

need for water conservation in Florida, would you 

agree that th.at need for water conservation is a 

factor which should be considered by the Commission 

when determining a rate structure in this case? 

A I believe the economic efficiency of the 

price signal should be a consideration for the 

Commission. And to the extent that water is properly 

priced, it will encourage the appropriate level of 

conservation. 

In addition, if there are larger 

conservation concerns or issues, the price 

determination can also be made in the context of other 

programs and policies. 

Q Thank you. You've lead me to my next 

question. And I'm going to ask you to assume that in 

reviewing the facts and information prensented in this 

case, let's assume hundred service areas represented, 

hundred water service areas. And through the analysis 

of that information we determine -- the Commission 
determines that 15 of those areas are using twice as 
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much water as the remaining 85 service areas; the 

customers in the remaining 85 service areas. Would 

you agree that that fact may be cause for additional 

consideration of establishing a rate structure for 

this utility? 

A I believe it's appropriate for the 

Commission to consider the conservation issues 

associated with the rate structure. But the 

Commission's consideration of that does not divest the 

Utility of its responsibility to be a good steward of 

our water resources, and that may include working with 

those communi.ties very proactively to help them find 

ways to conserve water and reduce their water bill. 

Q So that would include customer education 

efforts? 

A Yes. 

Q Other customer efforts at conservation like 

retrofit devi-ces and that kind of thing? 

A Yes. 

Q And you're familiar with those programs, 

that they exist? 

A Yes. And, of course, I'm assuming that 

implementation of those programs would be cost 

effective and prudent. 

Q Right. Thank you. 
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Q Okay. I ask you to further assume that 

those 15 service areas which are consuming twice as 

much water as the remaining 85, I would like you to 

assume that those happen to be the 15 service areas 

that would otherwise be called subsidizers -- and I 
don't like the word, but for ease of reference, those 

are the 15 areas that would be subsidizers if the 

uniform rate structure was implemented. 

Do you believe that that fact is appropriate 

for considera.tion by the Commission when determining 

the conservat.ion impact of a uniform rate structure? 

A Yes. I think the Commission would 

appropriately consider the usage patterns of those 

populations coupled with the rate impact on them. 

Q Thaink you. I know this also was addressed 

in your deposition. 

Staff of the commissions throughout the country 

regarding your survey, it's true to state that the 

majority of the systems which were under uniform rate 

structure were not physically interconnected, correct? 

But through your discussions with 

A That's correct. My understanding in 

conducting the survey and in the conversations, the 

follow-up conversations I had with Staff members, was 

that our survey picked up, for the most part, 

noninterconnected systems. 
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Q Thank you. Just to try to get this 

succinctly into the record, an attempt to, you would 

agree in a state where there has been a proliferation 

of smaller sized utilities the ability to charge a 

uniform rate may encourage the consolidation of 

smaller utilities into a larger utility; is that 

correct? 

A Yes:, I believe that's correct. 

Q I hope you don't mind this question, but I 

was wondering if you could identify the benefits you 

could see from that consolidation to a larger utility? 

A We have a large number of water utilities in 

this country, a large number of water systems. And on 

the face of j.t, it appears to be too many, especially 

since we know that approximately 85% to 95% of the 

systems serve maybe 10% of our population nationally. 

The other systems are quite large and are serving most 

of our citizens. 

So on the face of it, we may not be 

achieving the kinds of economies of scale that we 

could achieve for our customers. And in the context 

of rising costs it certainly would be to our advantage 

to find ways to achieve those economies of scale and 

provide service in the best way possible. 

Did I answer your question? 
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Q Well, I think that you told us why it would 

benefit, the consolidation would benefit everyone. 

In that benefit, you see that benefit being 

to the utility, as well as to the customers, as well 

as to the state; is that correct? 

A I think we ask our water utilities to do a 

lot to provid,e us safe, adequate, reliable service. 

And we'll want them to do that at an affordable price, 

because water is a invaluable resource in many 

respects. And through consolidation, I think we may 

be able to achieve some of those public policy goals 

effectively. 

Thi-s is not to say that consolidation is 

necessary or warranted in every case, and it is not to 

say that it doesn't raise implementation issues. For 

example, larger consolidated systems may cross 

jurisdictional boundaries in terms of communities and 

even states. 

Say, for example, if we organized water 

systems across water sheds. So it is presenting us 

with new issues in terms of finding ways for people to 

participate in the decision-making for their water 

system. 

So we have new challenges that come with 

consolidation, as well. But I think there are 
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economic benefits that could potentially be achieved 

and I think we're starting to see those appear in some 

areas. 

Q Thank you. I appreciate the fact you 

mention that these are new challenges. These really 

are challenges of recent vintage, are they not? 

A I believe they are. Because water has been 

structured so much at the local level and 

predominantly as a publicly-owned utility operation, 

despite the presence of a substantial investor-owned 

industry. So yes, I think we are being challenged by 

this and we will need to be diligent; and that 

includes our regulatory commissioners, but also policy 

makers at all. levels. 

Q Again I will just test the knowledge that 

you have of other industries. But as I look at the 

electric industry, it is my understanding the history 

of the electric industry is that we had a similar 

situation years ago that we face in the water industry 

now. There were many, many electric providers out 

there; but through a process of consolidation, we now 

see only eight in the state of Florida, I believe it 

is? 

MR. TWOMEY: I object, Madam Chair. 

Mr. Armstrong is testifying. 
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CHAIRMAN CLARK: Mr. Armstrong? 

MR.  ARMSTRONG: My question comes now, if I 

could ask the question. 

CHAIRMAN CLARK: Would you rephrase your 

question, please. 

MR. ARMSTRONG: Yeah. I didn't state the 

question yet. I was going to state it now. 

Okaty, I got you now. 

Q (By Mr. Armstrong) Dr. Beecher, will you 

agree that what the water industry is facing now is 

akin to what has occurred already in, say, the 

electric industry? 

A I t.hink there are similarities. But I think 

there are some fundamental differences. The 

technology of delivering electricity is so different, 

it is so much easier to move electrical power over 

distances and it is so much easier to interconnect 

systems at a reasonable cost. 

So I do think there are similarities but I 

also think that we will probably never pattern the 

water industry in quite the same way. For one thing, 

water has natural boundaries; and generally we like to 

respect Mother Nature's boundaries to some extent and 

not move water, for example, from one aquifer or one 

watershed to another. That will be a constraint. 
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And water is a natural resource. It is a h 0  

So some a utility product that we consume physically. 

of those characteristics -- and there's a whole bunch 
of others -- would make it somewhat different from the 
electric industry. 

Q I guess there's one similarity that Southern 

States has been open about. 

rates for our Company the way we operate is akin to 

the uniform rates for the electric and telephone 

industry. 

We believe that uniform 

I reviewed the deposition and understand you 

heard the one instance that Southern Bell has 12 or 13 

residential c:lassifications for their service. Could 

you just tell. us whether you agree with Southern 

States that uniform rates in the other industries, the 

way we're progressing now, that it's akin to what we 

are requesting -- and it is our belief that the one 
telephone exoeption is the exception that is 

attempting to swallow the rule. 

point of view? 

Do you agree with our 

A I think the Commission has to look at the 

breadth of evidence in this case and make that 

determination. I cannot say that I would advocate or 

oppose your point of view on this particular issue. 

And again, the analogy to other industries and whether 
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the Commission can draw experience and insight from 

those other industries will be up to the Commission. 

Q Thank you. 

Would you agree that public health and 

safety concerns should be a factor in determining 

whether utility consolidation is to be encouraged? 

A I think it has been and I think it should be 

considered. 

Q Would you also agree that environmental 

protection considerations should be a factor in 

determining whether utility consolidation is to be 

encouraged? 

A I t.hink it has been and I think it should 

be. 

Q So would you then agree that providing 

uniform rates to a utility which has consolidated many 

small utilities into one utility operation could be a 

means of protecting the public health and protecting 

the environment? 

A I think that's a bit of a leap. I think, 

again, we have to separate out the economies of scale 

that come on the cost side versus consolidation on the 

rate side, because they are separate issues. 

To the extent that a uniform or single 

tariff pricing mechanism enhances the financial 
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viability of the utility and promotes high quality, 

least-cost service on the part of that utility as a 

whole, then I could see that those would be compatible 

goals. 

Q Thank you. 

At Page 11, I believe its Line 17 of your 

testimony, you refer to the shift to nonsubsidized 

selfsustaining operations and in parenthetical you 

state, "espec:ially for publicly owned systems." 

There, I think there was some discussion about that 

earlier; you were referring to the government 

subsidies of water service rates through other tax 

revenues, that kind of thing? 

A That could include tax revenues but also 

grants. 

Q Grant, okay. You would agree that when a 

developer artificially keeps rates low to, as 

Mr. Twomey indicated, to foster development in his 

area, that would be another type of subsidy; is that 

correct? 

A It depends on whether or not the -- 
COMMISSIONER GARCIA: Excuse me, could you 

ask the question again? I missed it. 

MR. ARMSTRONG: Sure. I asked if 

Dr. Beecher would agree that another type of subsidy 
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would be when a developer artificially keeps the water 

rates low as one consideration for a home buyer about 

whether they're going to buy in his development. 

A I think that would depend in part on whether 

the cost of connecting to the water systems is 

ultimately paid by the customer through the cost of 

the home. So it's hard to characterize it as a 

subsidy if connection and development charges or 

contributions are factored in and reflect the cost of 

service. So whether or not it is a subsidy depends on 

whether it reflects the cost of service or not, when 

those costs are paid up front. 

COIU-fISSIONER GARCIA: Are you addressing 

there what would be a service availability charge 

within that? 

WITNESS BEECHER: I guess I was thinking 

more in terms of contributions or system development 

charges. But I guess at times there are cost 

availability charges as well. I mean, there's 

different terminology used -- 
COMMISSIONER GARCIA: Right. 

WITNESS BEECHER: -- but an upfront capital 
payment I guess is what we are talking about. 

COMMISSIONER GARCIA: And would you consider 

the service availability charge a way to address those 
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contribution needs? 

WITNESS BEECHER: I'm sorry, was that a 

question? 

COMMISSIONER GARCIA: Yeah, forgive the 

formulation of it. Would you consider it service 

availability charges part of -- and I may be pulling 
away a little bit from where the question was leading, 

but just for my own curiosity. Would you consider 

service avail-ability charges part of the incentive 

that the developer may or may not have in building out 

the system? Or the advantages that a developer may 

or may not have to pay some of those costs and the 

costs of providing water? 

WITNESS BEECHER: I guess I would. To the 

extent that there is a price arrived at between the 

utility and the developer, it will provide incentives 

or disincentives, I suppose. 

Q (By Mr. Armstrong) So in that regard, if a 

utility is authorized to charge a competitive service 

availability charge to that developer -- and by 
"competitive,, 'I I mean it's competitive with the 

utilities that surround it or the neighborhood where 

the developer otherwise might develop -- with that 
competitive service availability charge, would that 

help to foster growth of that utility? 
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A Yes. If it is comparatively cheaper, all 

other things being equal, it would seem to me an 

attractive alternative for the developer to connect in 

a lower cost way. 

COMMISSIONER GARCIA: Since your testimony 

is in a broader scale, let me ask you that, because we 

have been add,ressing other issues. 

If a service availability charge is too low 

or lower than the prevailing charges by a county for 

impact fees from its local system or a city by its 

hookup fees for its local system -- and I use the word 
"impact fees." Some cities call it one thing, others 

call it others, like you said. 

Would that be a disincentive or would 

that -- I guess a "disincentive" would be the right 
word for that: local system and for that and/or local 

county -- let: me go back. For that local government, 

whether it be a city or a county or even perhaps 

another water company which may have higher service 

availability charges, would that lower service 

availability charge by a company in an area where 

there are higher charges have a negative effect on 

those companies' ability to meet the environmental 

requirements, growth requirements, infrastructure 

requirements that they may have? 
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If you want to, I know my question is a 

little bit convoluted, if you want, putting it in a 

simpler term: If we have a company which is providing 

service availability, and let's just make up a number, 

at $750, and all the companies around it, or all the 

companies and/or governments around it are providing 

it at $3,000, would that lower service availability 

charge not be! a hindrance to those local companies or 

governments in their efforts for growth or to meet 

infrastructure demands -- or environmental demands, I 
guess. 

availability charge, I guess it would be based on many 

of those considerations. 

Because if they had such a high service 

WITNESS BEECHER: If I could answer this 

with a bit of a back drop? 

COMMISSIONER GARCIA: Absolutely. 

WITNESS BEECHER: One of the projects I 

worked on qui.te a bit during the last year was a 

national survey of water, wastewater and stormwater 

rates. And we asked about these charges, called them 

system development charges or other service extension 

charges. 

And it was striking to me that I really 

don't identify, I think, any investor-owned water 

utilities that really used these. And in addition, 
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the connection fees to our 

smaller than for municipal 

see a difference. 

investor-owns tended to be 

y-owned systems. So we do 

COMMISSIONER GARCIA: I'm sorry, go back, I 

just missed it. 

WITNESS BEECHER: For our investor-owned 

systems they seemed to use little or no connection or 

system development -- connection fees to already 
existing -- 

COMMISSIONER GARCIA: AS opposed to? 

WITNESS BEECHER: As opposed to cities who 

will tend to charge more. This is presenting an 

interesting policy question for us -- although we have 
a lot of these issues in water because we have 

different practices and policies going on depending on 

ownership. 

I did ask some of our investor-owns, "Well, 

why don't you have these charges?" 

was they would like to add customers and that would 

help them spread costs, extend service, build their 

business. They're operating a business. 

And their answer 

So it seems, at least on the face of it, 

that our municipal utilities are using development 

charges, or whatever we call them, to manage growth, 

build some upfront capital for growth. So it's a bit 
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of a growth management strategy; and I think it's 

driven partly because of the incentives of cities to 

control growth one way or the other. Sone cities want 

to grow, sone cities definitely don't want to grow, so 

they appear to be using it as a growth management 

tool. 

It's a bit like comparing apples and 

oranges. But. the bottom line, I think, is -- 
COENISSIONER GARCIA: I'm sorry, comparing 

counties or governments to private companies? 

WITNESS BEECHER: To investor-owned 

utilities, exactly. And we're talking about how those 

entities combine these upfront fees with ongoing rates 

for service. And that raises questions of 

intergenerational equity and how we spread cost over 

time, and I think it's a very difficult issue to 

evaluate. 

But: your question, if I do remember it, 

about whether the lower cost -- 
COMMISSIONER GARCIA: It doesn't matter, you 

have educated ne in the process. 

WITNESS BEECHER: -- whether the lower Cost 
alternative provides an incentive to a developer, it 

would seen fairly clear that, all other things being 

equal, the developer should probably want to extend, 
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you know, the development into an area served at a 

lower initial cost. Particularly given the pattern of 

investment that we've seen. 

COMMISSIONER GARCIA: And wouldn't it also, 

if we follow that thinking, also provide a lower 

service availability charge? Wouldn't it also provide 

a great incentive or 1 guess an incentive -- it does, 
obviously, we've already stated it provides an 

incentive for the water company, the service 

availability, because it gets more customers and its 

in the business of doing that. 

But. likewise, if the rates of the customers 

are covering all of the capital expenses and the 

service availability charge has nothing to do with 

those capital. expenses, it clearly is to the 

developer's advantage to lower that rate as much as 

possible so that it gets more customers? 

WITNESS BEECHER: I would think so. 

CONMISSIONER GARCIA: And obviously it 

doesn't have any impact on its overall revenues. 

WITNESS BEECHER: On the developer's 

revenues? 

COMMISSIONER GARCIA: Correct. 

WITNESS BEECHER: That would seem apparent 

to me, but I'm not an expert -- 
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COMMISSIONER GARCIA: Or on the water 

company's revenue -- 
WITNESS BEECHER: Right, right. 

COMMISSIONER GARCIA: -- because it 
continues to grow. Thank you. 

COMMISSIONER JOHNSON: Let me ask you a 

question on some of the background information you 

gave Commissioner Garcia before answering the 

question. 

Y o u  said that with respect to municipalities 

you believe t.hat they use the service availability 

charge as a mechanism of controlling the growth in the 

county or in the city? Was that one of your findings? 

WITNESS BEECHER: I think, while we can't 

maybe demonst.rate that real systematically, it appears 

that especial.ly in areas experiencing water shortages, 

the cost of hooking up to systems say in California 

might be much higher than say in the Midwest where the 

incremental cost of water is relatively low. 

COMMISSIONER JOHNSON: But that went to 

cost, not to -- what you just explained to me seemed 
more to go to the actual cost as opposed to a method 

of controlling the growth of the area. 

WITNESS BEECHER: I think it's a 

combination. I mean, I think it's growth but at a 
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level that can be supported economically. So, in 

other words, rather than maybe spreading those costs 

in another way, there's that upfront capital payment 

to account for the additional capacity needed by that 

water utility. 

COMMISSIONER JOHNSON: And I don't know if 

you have discovered this, this is somewhat of an 

aside. But to the extent that the local entity or the 

municipal entity, say it was a county, that they were 

using the service availability charge as a means of 

controlling growth but they have a privately-owned 

utility within their county, that would kind of mess 

up their growth management plans, would it not, 

because they wouldn't be able to control the growth 

for those sectors of that particular county? 

WITNESS BEECHER: That's correct. And I 

would not -- I should, I should add that when I talk 
about controlling growth, I'm not necessarily implying 

that the utility, even a municipal utility, can 

control its growth simply through the water rate. I 

mean, it's obviously part of an entire strategy. But 

the difference between a public utility that has local 

growth management policies under its purview as 

opposed to an1 investor-owned, which is an 

investor-owned and apart from the local government, 
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there is that disparity, yes. 

COMMISSIONER JOHNSON: Thank YOU. 

COMMISSIONER GARCIA: Mr. Armstrong, if YOU 

will forgive me a little longer? 

MR. ARMSTRONG: Certainly. 

COMMISSIONER GARCIA: Following that, and I 

know your testimony is not along these lines but 

perhaps you could venture through your expertise maybe 

a suggestion. 

What do you find that service availability 

charges are usually based on? If you don't know, you 

can answer you don't know. 

if you have them. 

Or give me a few theories, 

WITNESS BEECHER: I'll offer a few theories 

but I will say this is not something I have studied in 

depth. 

It appears to me you are going to find every 

range. You are going to find availability charges 

based on a fairly extensive cost of service analysis. 

You are also going to find availability charges that 

are probably pretty arbitrary. We see something 

similar in, for example, insidefoutside pricing. 

Sometimes they just pick 50% because that's a simple 

number. 

I think there's been a heightened awareness 
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of the role of these charges in paying for water 

service and what kind of price signal those charges 

themselves send. We're working on a rate manual now 

where for the first time we're thinking about the 

price signal of an availability charge. We think a 

lot about the price signal of the ongoing rates; but 

those send a signal, too. 

I think it's a relatively new area. The 

statutory authority has evolved, as I understand it, 

pretty significantly just in the last few years in 

terms of the ability of the utilities to even use 

that. And that will probably vary quite a bit from 

state to state. 

COMMISSIONER GARCIA: Thank you, Doctor. 

And I'm sorry, Mr. Armstrong, to -- 
MR. ARMSTRONG: That's okay. I guess I'll 

trying to get to the meat now in terms of this case. 

Q (By Mr. Armstrong) Southern States has 

requested a uniform rate, as you're aware, and we've 

also requested a uniform service availability charge, 

uniform for water conventional treatment, uniform for 

our reverse osmosis water treatment, and then a 

uniform wastewater charge. 

We have based that on a study that we did, a 

survey of 300-some-odd utilities and their charges, 
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their service availability charges, county, City, 

not-for-profit, as well as investor-owned statewide, 

because we operate statewide. 

Do you have an opinion whether or not that's 

a reasonable method of setting a service availability 

charge for the Commission for the Company to be given 

a charge which is competitive with our competitors but 

is a uniform charge across the state? 

A I really can't comment on that. 

Q Okay, thank you. 

One thing you did get into in prior cross 

examination this morning was the concept of common 

costs. And you're familiar with the fact if you have 

multiple facilities that one utility serves there will 

be common costs, correct? 

A That's correct. 

Q Obviously, a significant question in the 

case is the stand-alone cost of service versus the 

utility-wide cost of service. 

If you would assume that Southern States' 

common costs represent approximately 40% of our 

revenue requirement, you would agree that what has 

been called a stand-alone cost of service for any 

particular service area would differ depending on what 

method the Commission chose to allocate those costs 
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among those service areas, wouldn't you? 

A That would be correct. 

Q And the methods could be labor, 

consumption -- any number of methods to allocate those 
costs, correct? 

A Yes. 

Q In addition, there are some common costs in 

terms of the cost of capital in this case. You would 

agree also that there are different methods of 

allocating those costs, would you not? 

A Yes. 

Q And what has been called the stand-alone 

cost of service, that also would differ based upon 

which method of allocating those costs were chosen, 

correct? 

A Yes. 

Q Thank you. 

I btelieve at Page 13, Lines 1 through 3 of 

your testimony, if I could quickly just read that. It 

says, "If a customer base cannot support the cost of 

water service, potential lenders may be concerned 

about the utility's financial viability and ability to 

meet debt obligations." If lenders have that concern 

the likely reisult would be higher debt cost to the 

utility; is that correct? 
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A That would be my understanding, yes. 

Q As <3 matter of fact, if the lenders are very 

concerned they may not even be willing to lend that 

utility any money; isn't that correct? 

A Yes. And I think that has been a concern 

for small systems. 

Q AS a matter of fact, if small systems can't 

get access to those funds, they might become what we 

call nonviable, correct? 

A Correct. 

Q At a minimum, if the lenders increase the 

cost of capital to the utility, what we're going to 

see is an increase in the cost of service of the 

utility, correct? 

A That: s correct. 

Q Which then would translate to increased 

rates to the cmstomers; is that correct? 

A Correct. 

Q Thank you. 

Do you also have an opinion as to whether or 

not a lender would be affected in his decision whether 

to lend money to the utility depending on whether or 

not that utility has rates set by the regulator which 

are sufficient. to recover his cost of service? 

A I think lenders do care about that, from the 
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World Bank on down. 

Q Would you have an opinion as to whether a 

lender would look favorably upon a uniform rate for a 

utility such as Southern States which has diversified 

facilities throughout the state, and a number of them? 

MR. TWOMEY: Madam Chairman, I object on 

that to the extent that, well, certainly broad 

latitude has heen permitted here in terms of rate 

structure issues and so forth in her publications. I 

don't believe that either her direct testimony or any 

of the publications cited to by myself or 

Mr. Armstrong go into the notion of lender criterion. 

I think it's beyond the scope of her direct or my 

cross of her. 

CHAIRMAN CLARK: Mr. Armstrong? 

M R .  ARMSTRONG: Madam Chair, I just referred 

directly to one portion of a couple where Dr. Beecher 

refers to the cost of water service and the fact that 

potential lenders may be concerned about the utility's 

financial viability and the ability to meet debt 

obligations. 

CHAIRMAN CLARK: I'll allow the question. 

M R .  ARMSTRONG: Thank you Madam Chair. 

Q (By Mr. Armstrong) My question stands, if 

you know, Dr. Beecher. 
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A I believe that potential lenders would 

consider the irate structure. 

would favor a single tariff pricing mechanism or a 

uniform rate over other mechanisms, though, can't be 

speculated upon. 

Whether or not they 

M R .  ARMSTRONG: Okay. 

CHAIRMAN CLARK: Mr. Armstrong, are you 

almost done? 

MR. ARMSTRONG: No, I probably have probably 

15 or 20 minut.es more. We could break if you would 

like to break. I might be able to go through and cut 

some of this, actually, if I get a chance to. 

CHAIRMAN CLARK: ~ l l  right. We'll take a 

break until 1:15. 

MR. ARMSTRONG: Thank you. 

(Thereupon, lunch recess was taken at 12:30 

p.m.) 

- - - - -  
(Transcript continues in sequence in 

Volume 16.) 
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Cost allocation is inexact; no single correct approach or method exists. Much 
depends on the criteria used by analysts. All cost studies involve judgments and 
should be viewed as a starting point. The choice of a cost allocation approach 
depends largely on utility management objectives and regulatory policy 
considerations. In the context of increasing pressure on water rates, a comparison 
of fully allocated (also hown as fully distributed or embedded) cost analysis and 
marginal-cost analysis is warranted. Fully allocated and marginal-cost calculations 
both can provide decisionmakers with useful benchmarks for ratemaking as well as 
planning. These methods can produce divergent results. As a method of 
compromise, fully allocated costs can be used to determine revenue requirements 
while marginal costs can be used to design rates. Incremental least-cost analysis 
is proposed in this report as a marginal-cost ratemaking approach that emphasizes 
the practical application of least-cost planning criteria to ratemaking. 

The theoretical pricing standard is to set rates equal to the cost of service; 
that is, rate differentials are based on cost differentials. However, to maintain this 
standard, cost differentials must be sufficiently defined. For example, if there are 
no marked differences in the cost of providing different volumes of service, it may 
be more appropriate to adopt a uniform commodity rate than a decreasing-block or 
increasing-block rate. 

Despite the availability of many alternatives, water rate design leaves much 
discretion to decisionmakers. As in selecting a cost allocation method, the choice 
of rate design involves tradeoffs among the goals of efficiency, equity, revenue 
adequacy, and administrative feasibility. Rates that are equitable may not be 
efficient or perceived as affordable; rates that are perceived as affordable may not 
be efficient or generate sufficient revenues; rates that are efficient may not be 
administratively practical. The inclination to promote economic development or 
conservation policies through rate design must be considered within the context of 
basic ratemaking objectives and the tradeoffs among them. Decisionmakers may 
find it increasingly difficult to balance the competing perspectives that are inherent 
in the ratemaking process. 

Finally, it is important to recognize that improved costing and pricing of 
watei utility service, though essential to economic efficiency, is not a panacea for 
all the problems confronting water utilities and their regulators. Other issues and 
solutions merit further study as well. 
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costly new treatment technologies, additions to capacity to accommodate growth, 
and replacement and upgrading of aging infrastructure. Secondary factors 
include rising energy costs and inflation. Today, the potential for substantial 
water rate increases and accompanying rate shock looms large, rivaling the past 
experience of the nation's energy utilities. Changes in pricing policies to 
encourage conservation and the wise use of water may add to the upward 
pressure on water rates. As rates rise, so does concern about consumer 
willingness and ability to pay for water service. AU of these issues place 
demands on water supply managers and regulators as they evaluate cost 
allocation and rate design alternatives. 

Cost allocation and rate design are distinct but intrinsically related 
processes. The usual purpOse of analyzing costs is to provide a basis for 
setting rates. Likewise, contemporary rate design emphasizes the determination 
of cost-based rates; indeed this objective has become fundamental to utility 
ratemaking. This report provides essentially a status report on cost allocation 
and rate design for water utilities. It draws upon theoretical as well as 
practical knowledge about these topics and provides a basis for evaluating some 
of the available alternatives. While the focus is mainly on privately owned and 
state regulated water utilities, the study has broader applicability to other 
water service providers, all of whom are confronted with cost allocation and 
rate design issues. 

and a framework for the remainder of the analysis. Chapter 2 provides a 
description of the water supply industry. Chapter 3 reviews cost allocation, 
focusing on the embedded cost approach, while chapter 4 reviews conceptual 
and application issues related to marginal (incremental) cost pricing. Chapter 5 
turns to issues of rate design. Chapter 6 offers concluding remarks and is 
followed by a series of technical appendices, including a glossary of terms and 
a bibliography. Though not a practitioner's manual, this report lays a 
foundation for further exploration of cost allocation and rate design for water 
utilities at a time when these concerns are increasingly salient. 

This chapter provides an overview of the issues of value, cost, and price, 
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Value, Cost, and price6 

Value, cost, and price are intrinsically related and highly interdependent 
concepts. Although understanding each concept greatly helps in understanding the 
others, they are distinct in that each evokes a different set of considerations in the 
water supply field. 

Water is a value-added commodity. Its value raises issues of scarcity, 
competition, and the need for integrated water resource planning. An increasing 
awareness of water's value has led some to adopt a wise-use approach to its 
consumption, including-but not limited to-conservation. The cost of supplying 
water is increasing, especially the expense of complying with safe drinking water 
regulations. Cost issues also raise questions related to economies of scale and the 
structural character of the water supply industry. Finally, pricing deals with 
sending appropriate signals to customers about the value and cost of water. 
Value-of-service and cost-of-service pricing are contrasting (but not necessarily 
incompatible) approaches. Ln the regulatory context, pricing is a part of the 
process by which revenue requirements are determined, costs allocated, and tariffs 
designed. 

The Value o f W  r 

Of the approximately 340 billion gallons of water withdrawn daily in the 
United States from surface and ground sources, only about 11 percent is used by 
public water suppliers. Public suppliers "compete" for water withdrawals mainly 
against water use in agriculture and electricity generation. The value of water used 
by public utilities is somewhat dependent on the value society places on other water 
uses. Over the past several decades, competition for water has intensified greatly, 
partly because some water sources have reached their Carrying capacities or have 
become impaired either by natural or manmade causes. 

finite and nonrenewable in some respects. For instance, water is nonrenewable 
when it comes from a severely depleted or contaminated groundwater source. Water 

Globally, water in its natural state is abundant and renewable, but remains 

See Janice A. Beecher, "Value, Cost, and Price: Essay on Emerging Water 
Utility Issues," NRRI Quarterly Bulletin 11 no. 2 (June 1990): 177-181. 
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Because of economies of scale in water supply, there is a growing interest in 
structural options for water utilities (such as regionalization, mergers, and 
acquisitions) particularly when very small systems can be absorbed by larger ones 
that are more financially viable. There is also a growing interest in 
"nonproliferation" of small systems, that is, in preventing these very small (and 
often eventually troubled) systems from coming into existence in the first place. 

is closely related to the issue of management prudence. Regulators will want 
assurances that leastcost alternatives are being pursued, including improvements 
both to supply and demand management. Keeping costs down may emerge as the 
first priority of water suppliers and their regulators. On the other hand, for 
consumers to value water service accurately, they must realize its true economic 
costs. This raises the issue of price. 

For water utilities that fall under the jurisdiction of regulators, cost recovery 

C 
Jle  price of Water 

Prices that accurately reflect costs send correct signals to consumers about 
the value and cost of water, and thereby encourage wise use and discourage 
wasteful consumption. Nevertheless, prices in many areas may not adequately 
reflect the cost of providing water service. Further, the absence of metering, the 
use of rates unrelated to usage, and subsidization to or from nonutility functions 
are especially problematic. So is the use of embedded accounting costs in setting 
rates. Many contemporary pricing strategies are based on the idea of marginal 
cost, which is the additional cost of producing or selling a single incremental 
unit.1° Not everyone agrees with marginal-cost pricing and (not surprisingly) the 
biggest difficulty in applying it is estimating marginal costs, which depend on 
assumptions about when the next increment of supply will be added, where it will 
come from, and how much it will cost. Marginal-cost estimation requires detailed 
and accurate cost data as well as extra effort on the part of water suppliers and 
their regulators. For small utilities, it may be a highly impractical approach. 

Setting prices also entails assessing the potential effect of a change in price 
on consumption. The conservation of centrally supplied water through pricing is 

lo See Patrick C. Mann, and Donald L Schlenger, "Marginal Cost and Seasonal 
Pricing of Water Service," American Wafer Works Association Journal 74 no. 1 
(January 1982): 6-11. 
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largely a function of the price elasticity of water demand, which is somewhat 
variable. Outdoor use, for example, is more priceelastic than indoor use. Some 
water rate structures-such as increasing block and seasonal rates-are specifically 
designed for conservation purposes, although disagreement exists over their use. As 
the cost of water treatment increases, greater attention must be paid to the issue 
of rate design and alternative rate structures, such as seasonal pricing. It also may 
be necessary to reconcile value-based and cost-based pricing through less 
conventional rate structures, such as scarcity pricing or excess-use charges. 

Finally, one potential result of higher costs for water treament is rate 
shock, especially for consumers served by utilities whose rates are currently ve'y 
10w. l~  Water suppliers and regulators may need to look for ways to mitigate rate 
shock, including rate phase-in plans similar to those that have been applied to 
nuclear plants in the electricity sector.l2 For any pricing scheme, however, the 
effects on utility investors in the regulatory context must be examined. 

For a water supplier, generating revenues may be the primary consideration. 
For the ratepayer, the critical issue is price. As prices rise, some customers will 
seek substitutes, such as bottled water and reliance on their own wells. Others will 
seek technological solutions-recycling and low-use devices. Still others simply will 
change their water use habits. In the worst case, some may be unable to afford 
water that is safe to drink. Policymakers then will have to deal with the 
implications of such cases. If higher prices accurately reflect water service cost, 
however, many customer complaints will be difficult to resolve. 

Pricing and resource conservation are inseparable issues because of the 
relationships of price to quantity demanded. From the viewpoint of economic 
theory, price is essential to the appropriate valuation, consumption, and 
conservation of resources. Without correct price signals, consumers may 
overconsume or underconsume water. Historically, weak price signals characterized 
by low water prices may be associated with too little conservation. In the future, 
that situation is likely to change. 

See Mann and Beecher, Cost Impact. 

l2 Another view is that rate shock is necessary and even desirable for 
sending accurate pricing signals that lead to chan es in consum tion behavior. In 
this view, the effects of rate increases should not & mitigated Lough phase-in 
plans or other measures. 
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TABLE 1-1 

THREEPWSPE<TITVESONRATEMAKING 

Utility's Pefipective 

. Does the rate structure fully compensate the 
utility so that revenue requuements are met? 

. Does the rate structure allow the utility to earn 
a fair return on its investment? 

. is the rate structure strategically sound for load 
management, competition, and long-term 
planuulg? 

- Are both the ratemaking process and the rate 
structure equitable? 

. Are utility rates perceived to be affordable? 

. Are both the ratemaking rocess and the rate 
structure understandable. r 

Society's Perspective 

Does the rate structure promote economic 
efticiency? 

. Does the rate structure promote the appropriate 

. Does the ratemaking rocess take into account 

valuation and conservatlon of resources? 

priority uses of water. ? 
- Are both the ratemaking process and the rate 

structure just and reasonable? 

Source: Authors' construct. 
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TABLE 1-2 

A’ITRIBUTESOFASOUNDRATESTRU~ 

Revenue-related Attriiutes 

1. Effectiveness in yielding total revenue requirements under the fair-return 
standard without any socially undesirable expansion of the rate base or 
socially undesirable level of product quality and safety. 
Revenue stability and predictability, with a minimum of unexpected changes 
seriously adverse to utllity com mes. 

historical continuity. 

2. 

3. Stability and redictability of t i  e rates themselves, with a minimum of 
unexpected c 1 anges seriously adverse to ratepayers and with a sense of 

Cost-related Attributes 

4. 

5.  

6 .  

7. 

8. 

Static efficiency of the rate classes and rate blocks in discouraging wasteful 
use of service while promotin all justified types and amounts of use: 

b in the control of the relative uses of alternative types of service by 
rate ayers (on-peak versus off-peak service or higher quality versus lower 

in the control of the tota f amounts of service supplied by the company; 

qu a: ‘ty service). 

8 
Reflection of all of the present and future private and social costs and 
benefits occasioned by a service’s provision (i.e., all internalities and 
externalities). 
Fairness of the specific rates in the apportionment of total costs of service 
among the different ratepayers so as to avoid arbitrariness and 
capriaousness and to attain equity in three dimensions: (1) horizontd (i.e., 
equals treated equally); (2) vertical (i.e., unequals treated unequally); and (3) 
anonymous (Le., no ratepayer’s demands can be diverted away uneconomically 
from an incumbent by a potential entrant). 
Avoidance of undue discrimination in rate relationships so as to be, if 
ossible, compensatory (i.e., subsidy free with no intercustomer burdens). gyn amic efficiency in promoting innovation and responding economically to 

changing demand and supply patterns. 

Practical-related Attriiutes 

9. The related, practical attributes of simplicity, certainty, convenience of 

Feasibility of application. 
Freedom from controversies as to proper interpretation. 

ayment, economy in collection, understand-ability, public acceptability, and 

10. 

Source: James C. Bonbright, Albert L. Danielsen, and David R. Kamerschen, 
Principles off‘ublic Urility Rates (Arlington, VA: Public Utilities Reports, 1988), 
382-84. 
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TABLE 1-3 

CO!X ALLOCATION AND RATE DESIGN FOR WATER UTILITIES: 
DECISION AREAS AND PRINCIPAL CONSIDERATIONS 

Decision Areas Principal Considerations 

Identification of Revenue 
Requirement 

cost Functionalization 

cost classi6Cation 

cost Allocation 

cost Asignment 

Capital investments/rate base 
Return on rate base 
Operation and maintenance expenses 
Depreciation 
Taxes 

Source development 
Pumping 
Transmion 
Treatment 

Dktn Storar ution 
Nontraditional supply 

Customer costs 
Capacity (demand) costs 
Commodity (operating) costs 

Functional cost 
Commodity demand 
Base-extra capacity 
Embedded direct 
Fully distributed 
Marginal/incremental 

Residential 
Commercial 
Industrial 
Wholesale 
Institutional 
Public authorities 
Fire protection 
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TABLE 1-3 (continued) 

Decision Areas Principal Considerations 

Rate Design 

TaIiffDCSigU 

Flat fees 
Fixture rates 
Uniform rates 
Decreasing block pricing 
Increasing block pricing 
Seasonal rates 
Excess use charges 
Indoor/outdoor rates 
Lifeline rates 
Sliding scale pricing 
Scarcity pricing 
Spatial pricing 

Customer charges 
Capacity (demand) charges 
Commodity (operating) charges 
Dedicated-capacity charges 
Capital contnbutions 
Fire protection charges 
Ancillary charges 

Source: Authors’ construct. 
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The analyst then chooses a cost allocation method for attributing costs to 
their respectives causes. Some of the methods used are functional cost, commodity 
demand, base-extra capacity, embedded direct, fully distributed, and marginal (or 
incremental). Next is the assignment of costs to classes of service. Some typical 
service classes in water supply are residential, commercial, industrial, wholesale, 
institutional, public authorities, and fire protection. Finally, rates for each 
customer class presumably based on the cost of serving them are established. 
There are many potential water rate structures, some of which appear in table 1-3. 
The resulting tariff; or authorized list of water service charges, may consist of 
customer, capacity, and commodity charges as well as special charges for dedicated 
capacity, capital contributions, fire protection, and ancillary services. Some charges 
(such as customer charges) are fixed, meaning they do not vary with water usage; 
others (such as commodity charges) are variable, meaning they do vary with water 
usage. 

The decision areas in cost allocation and rate design are distinct but overlap 
considerably. Decisions about costs may affect the choice of methodology; decisions 
about customer classes may affect the choice of a rate structure. The resulting 
rates should allow the utility to meet its revenue requirements. There are also 
many subtle and not-so-subtle issues that emerge in the course of ratemaking that 
require an analyst’s judgment. Because there is no such thing as a typical water 
utility, there may be few precedents or rules of thumb on which to rely. In 
practice, convenience, expedience, and tradition probably affect ratemaking for 
water utilities as much as economic analysis. 

This means setting rates that generate revenues from each user group equal to the 
cost of serving that group. That is, the user class that causes the expense 
absorbs the cost in rates paid for water service. The cost-of-service concept 
implies equal treatment for users with equal costs and rate differentials reflecting 
cost differences. This presumes, however, that water service costs are easily 
ascertainable for specific user groups. In many cases, cost-of-service analyses 
ignore the distinction between average (unit) costs and marginal (incremental) 
costs, between short-run and long-run costs, and between peak and off-peak costs 
of services. Water rates, as with other public utility rates, are based on averaging 
(that is, the average users having an average load factor); price discrimination is 
inherent. 

Generally, the cost-of-service standard has prevailed in setting water rates. 
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Although cost-based, water utility ratemaking generally has not made use of 

sophisticated cost allocation methodologies (to identify cost causers) and rate 
design alternatives (to assign costs to customers).18 Limited regulatory resources 
are the leading explanation for why this is so. Moreover, water rates have been 
affected by other factors, such as political considerations, tradition, value of 
service, and legal constraints. For example, many water rates have been adopted on 
the basis of either minimal customer complaint or consistency with the rates of 
adjacent communities. In brief, setting water rates involves a combination of 
analysis and expedience as well as a desire to balance competing policy goals. 
However, in the increasingly complex realm of water utility ratemaking, particularly 
in light of rising costs and prices, these issues are worth exploring. 

There are exceptions. Articles appearing in the Arnericm Wuter Works 
Assockztion Journal are a good source on new approaches. 
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CHAPTER3 

CQSTALL€)CATION FOR WATER UTIUTES 

Cost allocation is an inexact but essential part of ratemaking for public 
utilities. Put simply, it involves the disaggregation of costs according to functions 
or services to which they can be attributed. Costs are allocated to the extent the 
analyst is able to attribute causality. The rate structure, then, is typically used to 
recover costs from those who cause them. Done welt, rate structures mean that 
utilities are able to meet revenue requirements and consumers are sent appropriate 
pricing signals. 

The application of cost-of-service criteria to water utility ratemaking is not a 
simple task. One significant problem with the cost approach is the subjectivity in 
cost measurement for specific services and user groups. The degree of subjectivity 
is a function of the lack of knowledge regarding the cost of specific water 
services, the costs of supplying specific consumer groups, and the cost of peak 
versus off-peak consumption. The cost-of-service principle can also generate a 
conflict between efficiency and simplicity. A rate structure or level based on costs 
of service may not be publicly acceptable and may not be easy to administer. Given 
the many participants (for example, city administrators, utility managers, customer 
groups, special users, bondholders, stockholders, and regulators) who can influence 
utility ratemaking, it is easy to understand why water ratemaking incorporates 
noncost elements. A wide variation in rates across water systems in the United 
States can generally be observed even within categories of the same she, 
ownership, and source of supp1y.l 

definitive results since they unavoidably involve analyst judgment and other 
considerations. Yet there is an underlying presumption that utility rates should 
correspond to costs and that even rough methods for accomplishing this goal are 
better than methods that make no attempt to do so. This chapter describes the 
steps used in cost allocation, with an emphasis on the fully allocated (also referred 

It is readily acknowledged, then, that cost-of-service studies cannot provide 

Patrick C. Mann, ‘The Water Industry: Economic and Policy Issues,” in 
Charles F. Phillips, ed., Regulation, Competition and Deregulation--An Economic 
Grab Bag (Lexington, V A  Washington and Lee University, 1979), 105-6. 
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signals regarding tbe resources used in water production; therefore, they will tend 
to consume either too little or too much water. Consemtion is incorporated into 
the economic efficiency concept but economists generally do not view decreasing 
consumption in itself as a meaninghl goal. That is, conservation is not decreasing 
usage per se, but instead involves the operation cost and capacity savings from 
efficient (marginal-cost) pricing. 

Water rates based on marginal cost provide the foundation both for attaining 
an efficient utilization of water system capacity and attaining efficiency in capacity 
investment. Marginal-cost prices send signals to consumers about the resource cost 
consequences of their consumption decisions and, conversely, reflect the cost 

savings if consumers forego the consumption of additional units of water senrice. 
The ultimate purpose of marginalat pricing is to provide correct price signals for 
consumption decisions. Thus, when consumers affect water system costs by 
altering their consumption patterns, their bills change accordingly. In briec 
marginal-cost prices reflect the immediate and near-term future cost consequences 
of usage decisions rather than the historical cost consequences of consumption 
decisions. Since pricing affects future usage decisions, not past usage decisions, 
future costs are those relevant for pricing. 

In simple terms, economic efficiency is a standard which signals that no 
further reallocation of resources (either to or from the provision of water service) 
would enhance consumer satisfaction. The price equal to marginal-cost equation i s  
the best available measure of attaining this standard. For example, price is the 
best proxy for the value placed on additional units of water service; marginal cost 
is the best proxy for the value placed on additional units of alternative goods. By 
water prices reflecting the immediate and near-term future costs of resources used 
or saved in water consumption, the marginal-cost approach implies a concept of 
equity in which consumers pay for these costs. In contrast, water prices based on 
average historical costs create the iIlusion that resources that can be used or saved 
at present or in the near-term future cost as much or as little as in the past. 
The approach implies a concept of equity in which consumers pay for the past costs 
of consumption decisions. 

There are numerous ways of conceptualizing marginal costs: avoidable costs, 
product-specific costs, single and multiproduct costs, total service incremental 

B 
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CHAPTERS 

RATE DESIGN FOR WATW 

As already mentioned, the theoretical pricing ideal is to set rates equal to the 
cost of service; in other words, water prices should track water provision costs. 
However, a perfect match of water utility costs and water rates is not attainable. 
Noncost influences on rates include politics, past customs and practices, public 
(consumer) acceptance, adjacent community rates, and (in the case of publicly owned 
systems) the existing degree or extent of subsidization, taxation, and free service. 
An example of multiple objectives in designing water rates is the use of a rate 
structure combining increasing-block rates for residential service (to promote 
conservation) and decreasing-block rates for commercial and industrial service (to 
promote economic development). As water prices are increasingly affected by more 
stringent drinking water regulations, the policy objective of affordability may 
emerge, for example, in an increasing interest in lifeline rates. 

There is a strong tradition in utility regulation that the fairness of rate 
differentials depends on differences in costs. However, to maintain this tradition 
these cost differentials must be defined or specified within reasonable limits. For 
example, cost differentials must be shown to exist to justify decreasing-block rates. 
If it cannot be established that there are marked differences inthe cost of 
providing different volumes of water service, it would be appropriate to adopt a 
uniform rate even if this strategy does not track water supply costs with precision 

provides a general overview of water rate structures according to utility ownership, 
as reported in table 5-1.l In the aggregate, many systems have rates that vary 
with the amount of water use. However, a significant proportion of systems use 
flat fees for water service. According to this source, few systems impose ody  a 
uniform rate (where the price per unit k constant as consumption increases) or a 
nonwater use measure (where charges are tied to something other than direct water 
use). The data are least specific about rate structures for ancillary systems, 

A recent survey commissioned by the U. S. Environmental Protection Agency 

Frederick W. Immerman, Final Descriptive Summq: 1986 Survey of 
Community Water System (Washington, DC: Office of Drinking Water, U.S. 
Environmental Protection Agency, 1987). 
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EXECUTIVESUMMARY 

Cost allocation and rate design are fundamental and closely related parts of 
the utility ratemaking process. Their many complexities raise a variety of 
theoretical and practical issues. Though not a practitioner’s manual, this report 
lays a foundation for further exploration of cost allocation and rate design for 
water utilities at a time when these concerns are increasingly salient. While the 
report focuses generally on commission-regulated water utilities, it has wider 
applicability. 

The public water supply sector today is operating in an environment of 
dramatic change. Increasing public concern about economic growth and drinking 
water quality have complicated the provision of public water service. Per-capita 
water usage has continued to increase with rising affluence and urbanization. 
Potential reservoir sites for surface sources and available ground sources have 
become more scarce. Federal and state legislation and regulations have resulted in 
more stringent water quality standards. Traditional solutions to supply problems 
focused on augmenting existing supply sources; however, nontraditional methods 
including conservation, recycling, and programs designed to improve water system 
efficiency (for example, least-cost planning and incentive regulation) are now under 
consideration. 

In the current environment of change, water utility issues are attaining a more 
prominent place on the public and governmental agendas. This growing interest can 
be attributed to health concerns, occasional droughts, and increased water rates, the 
latter being a chief concern of public utility regulators. Rising costs in water 
supply are the result of more stringent drinking water standards and the need to 
install costly treatment technologies, capacity additions required to accommodate 
demand growth, and the replacement and upgrading of aging water system 
infrastructures. The potential for water rates to rival those for energy utilities 
has increased regulatov concern, particularly with regard to the problem of rate 
shock and consumers’ continued willingness and ability.to pay for water service. 
Water utilities and regulators alike may need to reconsider cost allocation and rate 
design alternatives when responding to these issues. 

... 
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a t  allocation is inexact; no single correct approach or method exists. Much 
depends on the criteria used by analysts. All cost studies involve judgments and 
should be viewed as a starting point. The choice of a cost allocation approach 
depends largely on utility management objectives and regulatory policy 
considerations. In the context of increasing pressure on water rates, a comparison 
of fuuy allocated (also known as fully dism%utcd or embedded) cost analysis and 
marginalat  adys is  iswarranted. FuUy allocated and marginal-cost calculations 
both can provide decisionmakers with useful benchmarLs for ratemaking as well as 
pl- 'Ibesemethadscanproducedivergentdts Asamcthodof 
compromise, 611ty allocated costs can be used to detamiae rmrme requirements 
while marginal oosts can be used to design rates Incremental lcast-cost analysis 
is proposed in this report as amargiaalcost ratemakiq approach that emphasizes 
the practical application of lcast-cust planaing criteria to ratemaking. 

The theoretical pricing standard is to -_ set rates equal to the cost of service; 
that is, rate differentials are based on cost differentials. Hmcver, to maintain this 
standard, cost differentials must be suffiacntiy define& For example, if there are 
no marked differences in the cost of providing -rent volumes of service, it may 
be more appropriate to adopt a uniform commodity rate than a decreasing-block or 
increasingblock rate. 

Despite the availability of many alternatives, water rate design leaves much 
discretion to decisionmaken. As in selecting a cost allocation method, the choice 
of rate design involves tradeoffs among the goals of efficiency, equity, revenue 
adequacy, and administrative feasibility. Rates that are equitable may not be 
efficient or perceived as affordable; rates that are perceived as affordable may not 
be effiaent or generate suffiaent revenues; rata that arc effiaent may not be 
administratively practical. The inclination to promote ecoIlomic development or 
conservation poliaes through rate design must be considered within the context of 
basic ratemaking objectives and the tradeoffs aamng them. Dedsionmakers may 
find it bcrcaw& * di€ficult to balance the competing perspectives that are inherent 
in the ratemaking proctss. 

water utility service, though essential to economic efficiency, is not a panacea for 
all the problems confronting water utilities and their regulators. Other issues and 
solutions merit further study as well. 

- 

Finally, it is important to recognize that improved costing and pricing of 

iv 
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FOREWORD 

A decade ago, Professor Patrick C Manu of West Virginia University authored 
Water Service. Rquhtion and Rate Reform, the Institute’s first publication on the 
subject. TheJe issues are revisited and expanded upon in this report, which also is 
the Institute’s fust roduct funded in part by a grant from the American Water 
Work Assodation ‘k eseatch Foundation. 

Doughs N. Jones 
Director 
cohrmbus. Ohio 
December lS.1990 
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Coat allocation and rate design for water utilities are comparatively uew 
areas of inqui~~. HktoricaUy,wiiter supply ecoMlmiQ has focwcd on the 
benefits and costs of large-scale water supply projects, such as reservoirs and 
dams, while often Cirarmventing issues of cost and price m the public water 
supply sector.1 In the public utility realm, the greater attention to other 

factom, iduding the relatively static nature ofwater industry technology, the 
r e ~ ~ e l y  smanlsizc.ofth~: water imimtry within the united states camomy, 
the dominance ofwater quality andquantityissues over economic and finand 
concerns, and the limited debate over issues such as public versus private 
provision of water service and the appropriate role of comp~tition.~ A case in 
point is that gcographi&y localized water shortages tend to heighten 
aware- of the need to ensure lo~-termwater SypPIies. Hcnmver, tbe 
predominant response has been to appeal for conservation through voluntary and 
sometimes mandatory rationing rather than through pricing refom.3 

One of the more important reasons for the eclipse of water supply by 
other utility sectors is that in the past, water s e M e  has been supplied at a 
lower cost than other utility semces and has generally constituted a relatively 
small proportion of residential consumer budgets and busiaess expenditures. 
The relative abundance of incxjmsive water supplies has helped keep water 
prices low. In addition, water rates have generally been increasing at a slower 
rate than prices for other public utility services. However. low water rates 
for many publicly owned and privately owned water utilities in tbe United 

U a t y  d C C 5  (such C k C h ' k k y d  M & d  gas) Canbe attn'buted to S C V d  

1 ~ h e ~ e  i n t s a r c m a c t e i n P a t r i c k C M a m , W a t e r ~ ~ a m i  
Rme Refm (C%- OH The National Regulatory Research Wtute. 1981). 

* Jerome W. Milliman, Tolicy Horizons for Future Urban Water Supply," 
Lund Economics 39 (May 1963): 109-32. 

Accordmf to tbc economic paradigm, pricing is tbe preferred rationing 
and a l l d o n  too 
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States can be explained in part by ~nderpricing.4 ~ h e  consequences of 
underpricing indude deferring system maintenance and postponing capital 
replacement of obsolete or aging system facilities. 

cost-of-5cNia standards, the use of historical accounting costs (rather than 
present or near-term future costs) in the ratemaking proass, tbe use of 
average embedded (rather than incremental) cost as the primary pricias 
standard in the contert of haeashg real unit costs ofwater provision, 
inadquatcpmvisionsfordepredation,maintc~andotber~end 
amsumcrpr~tokeeprateslow. Anotheruplan&nfaruudcrpridngby 

leveL Although structured diecerently, many state rrgolated and privately 
owned water utilities suffer from many of the same probles Ibe lack of 
uniformity in water pricing in general can be partly a t t r i i  to the ownership 
and regulatov dichotomy between public and private water providers. 

Forces of change are emerging.5 In the early 199Q,wa!a issues in 
general appear to be-hoving higher on the public and gorrernmentat agendas. 
Issues of economic growth and envimnmental quality have greatly complicated 
the provision of water seMce. Per-capita water usage has continued to 
increase with rising affluence and urbathtion. Potential reservoir sites for 
surface sources have become more scarce while ground SOUTCCS have become of 
limited availability. The traditional solution to supply problems has b n  to 
expand or augment supplies; however. nontraditional metbods such as 
conservatiou, recycling, and programs designed to improve system efficiency (for 
example, least-cost planniug and incentive regulation) are at present under 
serious consideration. Tbe numerous forces affecting all utilities and their 
regulation have begun to affect water supply. 

Although water quality and quantity h e s  continue to be prominent, 
increasing attention is being paid to %ng water utility cats, which are 
primarily related to safe drhking water regulations and the need to install 

Underpricing of water service is a W o n  of the need for more refined 

S O ~ ~ ~ w a t e r s y s t e M i S t b e p O l i t i d n a h u e O f ~ i t t h e l O C a l  

On this issues, see J a m e ~  Goldstein, "Fullcost Water Pricing,"Americmt 
water WorkrArroaOno * n Journal 78 no. 2 (February 1986): 52-61. 

WorksAsrocrotto ' n I d  79 no. 3 (March 1987): 43-45. 
Patrick C Mana, "Reform in costing and Priciug Water:Amencan . water 
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costly new treatment technologies, additions to c:apacity to accommodate growth, 
and replacement and upsrading of aging infrastructure. Secondary factors 
include rising energy costs and inflation. Today, the potential for substantial 
water rate increaseS and accompanying rate shock looms Ja.rae, rivalin& the past 
experience of the nation's energy utilities. Changes in pricing policies to 
encourage conservation and the wise use of water may add to the upward 
pressure on water rates. As rates rise, so does conc:em about consumer 
willingness aDd ability-to pay for water semce. All of these ir&ues place 
demands on water mppIy J'II8'D8FI'S and regulators as they evaluate cost 

aJlocatiaD aad rate desip altematives. 
Cost aJIocatioD aDd rate desip are distinct but intrinsic:alIy related 

processes. The usual putpose: of analyzing costs is to provide a basis for 
setting rates. IJkewise, contemporary rate design emphasizes the determination 
ofcost-btl.rt!d rates; iDc:Ieed this. objective has become fundamental to utiIit;y 
ratemaa.. This report IJio-vides essentially a status report on cost alloc:ation 
and rate *!eRgo ~....Qtilities. h draws upon theoretical as well as 
pradica1tiaow1qe8bout these topics and provides a basis for evaluating some ....') 

of the available alternatives.. While the focus is mainly on privately owned and 
state regulated water utilities, the study bas broader applicability to other 
water sel'Yice providers, all ofwhom are confronted with cost alloc:ation and 
rate design issues. 

This chapter provides an ovemew of the issues of value, cost, and price, 
and a framework for the remainder of the analysis. Chapter 2 provides a 
description of the water supply industry. Chapter 3 reviews cost alloc:ation, 
focusing on the embedded cost approach, while chapter 4 reviews conceptual 
and application issues related to margina1 (incremental) cost pricing. Chapter 5 
tuJ'm to issues of rate design. CJapter 6 offers condudiDg remarks and is 
followed by a series of tN1mic:al appendices, including a glossary of terms and 
a bibliograpby. Though not a practitioner's manual, this report lays a 
foundation for further exploration of cost alloc:ation and rate design for water 
utilities at a time when these concerns are increasingly salient. 
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Value, cost, and price are intrinsically related and highly interdependent 
concepts. Although understandina each concept greatly helps in understanding the 
others, they are distinct in that each evokes a different set of considerations in the 
water supply field. 

Water is a value-added commodity. Its value raises issues of scarcity, 
competition, and the need for integrated water resource pJanning An increasing 
awareness of waters value has led some to adopt a wise-use appIoach to its 
consumption, incIucfin&-but DOt limited to-coDSerVatioD.. The cost of supplyiDg 
water is inc:reaIiD& especiaJly the upeIa of compIJiDg with safe drinking water 
regulations. Cost issues aJso raise questions related to economies of scale and the 
Stnlcturai character of the water supply iDdustIy. FiDaDyt pricing deals with 
sending appropriate signals to customers about the value and cost of water. 
Value-of-semce and cost-of-service priciq are contrasting (but DOt necessarily 
incompatible) approaches. In the regulatory context, priciq is a: part of the. 
process by whim reveuue requirements are determined, costs aJloca~ &DeBariffs _­
designed. 

The Value afWater 

Of the approximately 340 billion gallons of water withdrawn daily in the 
United States from surface and ground sources, only about 11 percent is used by 

public water suppliers. Public suppliers "compete" for water withdrawals mainly 

against water use in agriculture and electricity generation. The value of water used 
by public utilities is somewhat dependent on the value society places on other water 
uses. Over the past several decades, competition for water has intensified greatly, 
partly because some water sources have reached their car:ryiDg capacities or have 
become impaired either by natural or manmade causes. 

Globally, water in its natural state is abundant and renewable, but remains 
finite and nonrenewable in some respects. For instance, water is nonrenewable 
when it comes from a severely depleted or contaminated groundwater source. Water 

6 See Janice A Beecher, "Value, Cost, and Price: Essay on Emerging Water 
Utility Issues,· NRRJ Quarterly Bulletin 11 no. 2 (June 1990): 177-181. 
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costly new treatment t~chnoiogies, additions to capacity to accommodate growth, 
and replaccmnt and upgtadiag of aging infrastructure. secondary factors 
include rising energy costs and inflation. Today. the uotmtial forsubstantial 

withdravplls .bo require the expenditure of nonrenewable and usually expensive 
energy reSOUrm 

For water users of any type, tbe codt of Water &&f(the UnprOaMed 
variety) is negligiile. w water used by buman beings has value prinapally 
~ i t s n a W a l c b a r a c t e r i s b ; a b k e n d t e & t h m u g h w i b ~  
eaasporcation, treatment, and/or distriition. Water is a good example of a 
Mue-added" commodity. Indeed, water utilities arc in the business of adding value 
to water, particulsrlywhen it  come^ to sate QinLingwata. 

~bodrs.ndatidcsin~ntgerrrhmprcdthetermr,"and 
"~nithnspecttowater.'~gEobanyekmdomslrpplies,hishudBormany 
t o k f i m t h r t ~ ~ . r t . ~ C a r a n . ~  * bhqm 
t h e m o n d ~ d ~ 8 n d d e m m d ~ t h a n t b e a r m c e p t o f  
scarcity.A %br@gq' then, k madktcd m bigber prices for limited sopplies of a - 
good. Higberpiasmrycause~tombside,kadtoarealloca!ionafexittieg 
suppliesintheshorttcrm,andstimnlatetheproducdonofmorrsuppliesintk 
long tenn. 

~ n a t e p i s v i r a l t o h i m y l t ~ l i s e ~ i t k i r m t ~ ~ ~  
nadhwfienmlleedifconcamrboutscarcityarevcrynaL TheNorth 
American continental drought of 1988 fueled fears about water shortages m mu& 
the same way tbat the energy nisis of the 1970s dmmlm?d * tkproJpeaof 
energy sh0-e. In partiah, we know more today about the importance of 
adequate drou&t plauning than before 1988. It maybe awcll-known truism, but 
water shortages are not caused by nature but instead are caused by people. 

as the "wise use of water." Wise use emphpsiz# above all eke, redudngtbe 

untrmedwater) and all types ofwater users (such as kigatm, hydroelbchc 
power producers, publicsupplh, and ammeis). Wiseme can take the form of 
better sumly management (such as kalr detection and repair) and better demand 
management (such as pricing reform). Impkmenting wiseuse stmtegies Jhould be a 
prerequisite to any large-scale investment in near water supplies, and artair@ to 
any serious consideration of constructing a multi-billiondollar intercontinental canal 

Ihe bsue of water scarcity has contributed to anemergiagphilosaphy known 

wastcfulw ofwater. It is applicaMetodltypes ofwatn(saChp5 hzgtedand 

See Janice A Bccxber and Ann P. Laubach, C m g a d u m  ' mWateFSujlp&, 
DrwghtandConrsvrmon (Columbus, OH The National egulatory Research 
Institute, 1989). 
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system, as bas beenproposed. ptldng, lloagwitb inqmed rrsourcs planaingand 
other poliq approaches, is an integral part of mast allocation sotutions assodated 
with this eJscatialvalut-added commodity. 

Perceptions about watefs value dearly are enbarrad wbcn it cbsts more. me 
ccst of water is a functionboth ofquality and quantity (that is, availability). 
Water that is safe todriuk tends to con more. So doeswater fromsounrs 
d a i d t  to M e .  

S t a t e s i S t k m  ' oftbcl!Wamxbatstothes.feDrinlciqgWater 
Act (SDWA). Natiannlly. * dtbe SDWAklorr the turn ofthe 
c e n t u r y m a y ~ t u ) t o t 4 Q ~ n m c a p i t a l a p e n d i t u r e s ~ *  ~dded  
aperat ionard~~eosa( i rr tud ingtbosen la ted  to tbeciisposal of 
con tambank) may substantially increase the mtal aost of colnpbcewith the act. 
FOr~ptilitieqthCcostofaomplyingWiththeseregnlations@otbcapital 

MOXE (RPMG)? 

WithootdapbsthegteoleffprcPPPrrtodqantbcastofwataintbeUnited 

and uperathg) isestimatedmbe as high .sS2,062pcrrmrme-prOduaag million 

SDWA compliana costs for public water suppliers vary BCIOSS systems as a 
function of sitc-spdic fadon, incfndiagsystcsn size and, of cou~sc, type of 
treatment required. Smaner systems-and their customers-will be hardest hit by 
the new reguiotiolls. However, because the very smallest system have a b c e  for 
exemption from SDWA requirements (at least in the short term) and because large 
systems tend to benefit from economics of scale, medium& water utilities may 
be the httofeelthe effect of SDWAcompliance and thus the first to seek 
recoveryoftbaseapo. 

8 Jama P. McFarland, JohnE Ckomwdl, Elizabeth L Tam, and David W 
Scbnar~mAssessment ofthe Total National Cost of 
Amendmendmentqm a paper presented at the NRRI Bi en3Regulstory Information 
conference in C~lumbus, Ohio (September 1990). 

9 9 Patrick C Mann and Janice A. &der ,  Carr Impact ofthe &#e 
Regdoted Waer Ua'litier (columbus, O H  The Natio WaterAa on Chmuwcm 

Regulatory Reswch Institute. 1989). 

lementing the 1986 SDWA 

. .  
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Pricesthats4mu&ly m f k t c o s t s d  crnectsigtlals ooeonannersobwt 

theducandcostofarater,andthenby~wiscuseanddisarursge 
wrrstefucoconsumpbon. + Nevertbeless,pricesinmanyarcas maynotakquatcly 
r e n e c t t h e c o s t o f ~  water service. Further, the absence of meterin& the I_ 

use of rates unrelated to usage, and subsidization to or h m  nonutility functions 

rates. Many contemporary pricing strategies are based on the idea of marginal 
cost, whicb is the additional cost of producing or selling a single incremental 
unit10 Not mryonc agrees with marghaluxt pricing and (not Surprisingty) the 
biggest diftlculty inapplykg it is estimathg marginal costs, whicb depend on 
e s u m p t i o n s ~ t ~ t h e n u t i n ~ n t d ~ l y w i U k a d d o d , w h u e i t w i l l  
co~from,.ndhowmUChitwacosL I b h g h k w  estimationrcquirsdctailed 
and accunuc cost data as Wen as extra effort on the part of watcr supplks and 
their regulators. For small utilities, it may k a highly impractical approach. 

setting prices also entails assess@ the potential effect of a change in price 
on consumption. The conservation of centrally supplied water thrwgh p r i m  is 

. .  
+ 

are especiauyproblematic so is the use of embedded accountiagcosts insetting 

10 See Patrick C Manu, and Donald L Schlenger, 'Marginal Cost and Seasonal 
Pricing of Water Sedcc,'Amencan * Watm WonkFRvodcltion Jozmud 74 no. 1 
(January 1982): 6-11. 
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11 SeeMannand~r,coSrImpod 

l2 Another view is that rate shock is necessary and even desirable for 
sending accurate pricing signals that lead to ch 
this view, the effects of rate increases should not ?e mitigated 
plans or other measures. 

es in c o x &  ‘onbehavior. phase-in In 
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The philosopher David Hume once asserted that ifall goods were free, as are 
air and water. anyone could get as much as be wanted without harming others. 13 

. ~ .' -,;. 
i"',, . 

Today. we know that breathable air and drinkable water are not free. Indeed, they 
are precious resources that must be protected with diligence, allocated with 
considerable c:are, and used wisely. Water has intrinsic value because it is life 
SUSf,ahring Public water utilities add substantial 'Y8lue by extract.in& water from its 
source, canyiDg it over long distances, and deliveriDg it to our homes ready for 
safe coJJS1DDPtion. 1be~ofdoiDg so is not insiplficaDt. AI the price ofwater 
service increases, «R"met5 will appreciate its real COlt JDOI'e tbIn ever before. 

. 
Whetherregulated 

. 

or umegulatecl,'an ,oblk ~.... rates for the 
services they provide.. Rates charged by most pubJidy owned utilities are 
determined by pemiDg boards or loca1 authorities. Rates charged by most 

investor-owoecl u~ are cIetet"li.,ed by state repIatoJy CO~DS. Water 
utilities, «»,""men, aDd society as a whole have differeD! perspectives on 
ratemaking. as SUJIIJDIrized in table 1·1. These perspectNes apply not only to 
utility rates, but also to the process from which rates emerge. 

1bree Peapectiw;s on Ba,eman. 

UtiHties expect to be fully compensated for the cost of providing service; that 
is. revenue requirements must be met. Revenues to the utility must be sufficient to 
cover capital and operating expenses. IDvestor-owned utilities also want rates to 
incorporate a reasonable return on their capital investment. SimDar1y, publicly 
owned utilities want to be fiDancia.11y seJf-suflic:ient, and not rely on subsidization 
from other revenue sources. From the utility's perspective, ratemaking is also 
strategic with regard to the abi1ity to provide its service using existing capacity as 
well as plan for future additions to capacity. Predictable revenues and flexible rate 

.13 As qu9ted in William Ophuls, Ecology and the Politics ofScarcity (San 
Franasco: W. H. Freeman and COmpany, 1977), 8. 
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TABLB 1-1 

1HRBB PERSPBCI1VES ON RATBMAICING 

• 	Does the rate structure fully compensate the 
utility so that revenue reqwrements are met? 

• 	Does the rate structure allow the utility to 'earn 
a fair retum on its investmeDt? 

• Is the rate structure ~ IOOIld for load 
1D8D8fement, competition, and IoDg-term
plamdng? 

~!!!!!"I F,,~",! 

., Are both the ratetnJdng process and the rate 
__ SiiUemre @1ita6==­

• 	~ utility rates perceived to be affordable? 

• 	Are both the ratem~~ and the rate 
ifriicture understan eO. 

~sFeJ~ 

· Does the rate structure promote economic 
~~ciency? 

• 	Does the rate structure promote the ~ropriate
valuation and conservatlon of resources? 

• 	Does the ratemaking process take into account 
priority uses ofwater? 

• Are both the ratemaki":1br0ces5 and the rate 
structure just and reaso Ie? 

Source: Authors' construct. 
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s a m e j  are s t ~ ~ ~ g i d l y  advantageous to the public utility, @&ly if the 
utility faces any tom of COmpetitioQ indUW bypass and self supply. 

For consumers, the ratemaldng prooess Md resultant rateJ should be @table 
or fair to all types ofco~wmers. Tbi~usyally meplls that cbpges to Specidic types 
or dasses of customers should be based on the  cost^ of sming those customers, 
a d  not on arbitrary or discriminatoy criteria Coasumen also prefer rates they 
perceive to be &ordabl~, which is kaoming inaeasinety =cult - t o  
met.  They also fare betterwith a rate struchve that isllldmtnndable. which 
~ l y i m p m v * r o o ~ o n ~ Q a r u m a i m d u s t . a d m g  - &acceptance 
of utility rates make thejob ofmtenubg much epsier. 

~ ~ e ~ i s a s o d e t a l ~ h a p i n g t o d o w i t h E o s t i n g r a d p r i c i n g . R a t e s  

consumptionand discourage the miranocationofsodetalnsonreeg EEkhcyalso 

S o c i e Y ' J w  . ~fromtfntofutilititsorannrnmLlrFLvrnrmtc * or 

b e s e d o n e 8 s d u K y g o a l s c n c o m a g e ~ t e l c p e l s o f ~ a n d  

dictatarates that arc not ~ < f w m n n a t o r y  
thecontcxto€ef6idency,~society~mintaeJtm~(tbdis,not 
westiag)resauro#. ConservationermphasiPsthecorrectduatxm andpllocation 
ofresonrces Ratemalnag c a n J e n a ~ a b o u t p r i o r i k  Sodetpmayplacea 
priority, for uampk, on water for human consumption over water for agricultural 
or industrial uses, and this maybe reflected in pricing schemes in the fom of 
subsidization. F i i ,  society may judge ratemaking in term of whether it is just 
and reasonable, a time-honored standard in utility regulatioE Good intentioas can 
result in Unjust or unreasonable outcomes, as when the cost of regulation irself 
outweighs its benefits. Many ratemaking practice exist that are acccptcd 
reasonable fiom the societal standpuht. Creating customer dasjeJ & employing 
averagingto allocate cost among them, for -1% maybe a h  of price 
dimhination oollsidcnd reammablc on the basis ofregnlatoy- 

fnnnanccodc-14 In . . .  

RatcmakingisacontinwlbahcingactPmangthedivqcntandaften 
competingpenpectives ofulilitic?& ccmumcq and society. Ratgtht arc 
perceived by consumen to be affordable do not nexssady meet revlerme 

requirements; rates that are quitable are not ncccssdy effiaent; rata that are 

l4 See J. Stephen Henderson and Robert E. Bums, An Economic and Legal 
Anu&sis of U d u e  P k e  ~~ (columbus, O H  'Ibc National Regulatory 
Research Institute, 1989). 
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ewnomically cfiiaent arc not nearsarih/ &ni&mwe - h, fcasiile because of 
practical application issues. 

In bplnndng perspeaiveS the key objectives of rate regulation emerge. 
Although thm are many different conceptualizations, the objectives identified tend 
to be similar. Bonbrigbt, Danielson, and Kamerschen emphasize capital attraction 
(the utility penpeaiVe), fairness to ratepayers (the wnsumcr penpeaive), and 
rationing (the societal perspacrive) as regulations's principa~ objectivcs.u 
assessment.IsoindudcswbatisteferredtoastheXnattributesofasoundra~ 
stmctnm'rcporkdnportedintsble 1-2 Tbeseattriitacanbeuwdtoevaluatcrate 
s tructurt ,aswenasthemc~uaaItodcrigntbem AstheaLIthors 
arpleisLLirtrafthisllrtun8fcurcfplio~thetrtemaLerof 
a m 3 i ~ t h t t m i g h t o t b a w a e  b e ~ , . a d * p s e € i l i i n s i l g g & q  
importantreaMmswhyproMtarsofprsdicol~~donotyicldrcadilyto 
sdcntific principles of optimum -16 

cost allocation and rate design ambe discued intosemaldistiuct (though 
highlyintenelated) dbcidonanss, each of which canbe hltllcr disJected into 
principal considerations, as identified m table 1-3. 'Ihe ht is the idcnti6cation of 
the utility's revenue requirement, which is a W o n  of its capital investment (rate 
base), allowed rate of return, operation and maintenarrce upenus, depreciation, and 
taxcs.17 coats next can te divided into functional categories ofwater suppl~, s u ~ h  
as soura development, pumping, bansmmo n,treatmcnt,storagc,anddistribution 
Functional oost categories can also be established for nontraditional SOUTQS of 
capacity (such as leak detection and repair, purcbcd water, or conwnatmu - ). The 
nut step is to classify costs in turns of customer, capodty [demaud), and 
c o m m o d i t y ( o p c r a t i n g ) ~ ~ ~ ~ a l s o r r e u s a d i n r a t c d e S i g n .  Many 
methodsalsoemphasizetheseparatecl Y .  naffilepmtoaioncasts 

fi James C Bonbn t, Albert L Daniekn, and David R Kamcrschen, 
Pnkiph ofPublic Utiliry & ec (Arlington, VA: Public Utilities Reports, 1988). 
382-84. 

l6 bid.,%. 

l7 See chapter 4. 
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" ReeermarelatedAttributcs 

of utrexpected changes 

cast-- 

6. F a h e y  of the specific rates in the apportionment of total casts of service 

capriaownas and to attain equity in three dimensions: 1) hdwntd (Le.. 

from an incumbent by a potential entrant). 

among the different ratepayers JO as to avoid arbi trarinessand 
equals treated equally); (2) VcrtiCcJ (Le., me uals trea A unqually); and (3) 
rmonymaur (Le., no ratepayer's demands can %e diverted away uneconomidy 

'on in rate relationships so as to be, if 7. Avoidance of undue dscmmab 

8. 

. . .  
%le, compensatory (i.% subsidy free with no intercustomer burdens). 

effiaency in promoting iuuovation and respond@ economically to 
demandandsupplypatterns -- 

9. 'lk related, practical attributes of simplia , certainty, convenience of 
pyment, eamomy in collection, unde &-ability, public a~~~ptability, and 
casiiility of application. 

10. Freedom from controversies as to proper interpretation. 

Source: James C. Fkmbright, Albert L Danielsen, and David R. Kamerschen, 
Principles of Public Utility Rates (Arlington, VA: Riblic Utilities Reports, 1988), 
382-84. 
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cost 

Cart& t 

Customer costs 
Capaaty (demand) costs 
commodity (sperating) costs 

Functional cost 
commodity demand 

Embedded dlrect 
Fultydistriitcd 
Margina/inaemental 

Bi=-C?Paciw 

Residential 
Commercial 
Industrial 
wholesale 
ImtitUtiOnal 
Public authorities 
Fire protection 
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The analyst then chooses a cost allocation method for miting coats to 
theirrespectivescauses. Some of themethodsusedarefunctjd~~commodity 
demandbasMtracapacity,embeddeddirect,hllydishiandmarginal (or 
incremental). Next is the psdsmnent of aws to dasses of service. Some typid 
service classes in water supply arc residential, commercial, Mumiat, wholesale. 
institutional, public authorities, and fie proteaion. Finally, rates for each 
customer desspmmmblybased on the cost of serving themare established. 
There arc many potential water nfe stmcturcs, some of which appear in table 1-3. 
'2hercdt ingw orau~ l i s to fwoterseIv ice  chargg.lllayconsistof 
cpstomet, wty, a a d - a s m n  IU spedrl charges dedicated 
capacity,cspitrrl- * n s , 6 r e ~ ~ a n d a n c i l l a r y s e f f i c e s .  samecharges 
(such 8s c u s t o m u ~ )  arc 5xed, meuhgtbeydo not vary with water usage; 
others (such as commodity charges) are miable, meaning they do vary with water 
mage. 

The decision areas in cost allocation and rate design are distinct but ovcriap 
d d e r a b l y .  Decisiom about costs may affect the choice of mthodolog~ decisions 
about customer classes may afteathe choice ofa rate structure. Tbe resulting 
rata should allowthe utility to meet its revenue requirements. 'Ibere are also 
many subtle and not-sesubtle issues that emerge in the course of ratemaking that 
require an adyst'sjudgment. Because there is no such thing as a typical water 
utility, there may be few precedents or rules of thumb on which to rely. In 
practice, amvcnience, qedience, and tradition probably affect ratemaking for 
water utilities as much as economic e. 
'Ibis means setting rates that generate revenues from each user group equal to the 
costofse 
absorbs the cost in rates paid for water service. Ibe costof-scrvce concegt 
implies equal treafmcnt for users with equal costs and rate differentials refleaing 
costdiff- ->resumes, however, that water service costs are easily 
ascertainable for specific user groups. In many cases, cost-of-scdce analysa 
ignore the distinction between average (unit) costs and marginal (incremental) 
costs, between short-run and long-run costs, and between peak and off-peak costs 
of semccs. Water rates, as with other public utility rates, are based on averaging 

tion is (that is, the average users having an average load factor); price ducnmma 
inherent. 

Generally, the cost-of-scivice standard has prevailed in setting water rates. 

that group. That is, theuser clas that causestheexpense 

L 

F 

. . .  
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cost-based, water utility ratemaking generally has not made use ot 
sophisticates cost allocation methodologies (to identify cost causers) and rate 
design alternatives (to assign costs to customers).l8 ~imited regulatory resouras 

the leading explanation for why this is so. Moreover, water rates have been 
by other factors, such as political considerations, tradition, value of 

~ervice, and legal constraints For ample ,  many water rates have been adopted on 
the basis of either minimal CIlstOmcr complaint or consistency with the rates of 
eajacent- 'a In- settingwater rates involves a combination of 
.nalyst .ad apediena as adesire toba~ance ~~mpetingpolicygot~~~. 
Iiowwcr, in the incrcasbgly complex realm of water utility m m a b g ,  -- 
intigbtdripingcwtaandprices,~issueaateworth~loloring. 

18 -re are exceptions ~rticles appearing in the 
Asrocimion Jd are a good souroe on new approaches. 

water W& 
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The water supply industq is both ‘mature and conservative.”* Its maturity 
accounts for a relatively low rate of technological inuovation. As a consequence, 
few radical changes have ocaurcd in the metbods of delivering drinhgwater by 
central suppliers over the past few decades ’Ibe rate oftechnological chaage may 
be stimulated by the spingent drinkhg water regulations pmulgatcd by the U.S. 
Emironmental Rotection Agency under the amended Sate Binking Water Act and 
admrmstered by the states through environmncpl or pub€ic health agenacs. 
haeased water prices may also bring about tedmologid, structural, managerial, 
and regulatory changes. However, there persists a tendency for water suppfy 
planners to rely on p e n  facility designs and standard ope- procedures. 
Thy the indusq‘s operating charaaeristia remajll relatively cons tan^ 

. .  

The U.S. Environmental Protection Agency (EPA) estimates that there are more 
than 50,ooO water systems in the United States, as reported in table 2-1. AU 
community water systems must comply with safe drinldng water regulations set by 
the EPA and administered through state agencies. About half of the systems are 
owned by governmental entities, usually municipalities. The rest are nearly equally 
divided between privately owned systems and ancillary systems (such as thosc found 
in mobile home parks). 

Water utilities are somewhat Ctistinct from other types of public utilities in 
that many d systems serve a relatively small (but not iasignificant) portion of 
the United States’ population, as seen in table 2-2 Most of these small systems 
serve fewer than five hundred persons each. The financial and operating 
characteristics of water systems vary substantially according to system size. Small 
water systems are generally defined by the U.S. Environmental Protection Agency as 
those serving fewer than 3,300 people (approximately 1,OOO connections). The 

1 Wade Miller Associates, lk Nation’s Acblic W&: R e w  on Water Supply 
(Washington, Dc: National council on Public Works Improvement, 1987). 22-24. 
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Number of Percent of 
ownership Structure' Utilities Au systems 

2338 
528 
127 

Private 
Iwestor-owned 

Other 
Not available 

____ 

23303 

6,716 
986 

6163 
661 
178 

S U b W  - 
Mobile home parks 
InstitUtiOllS 
schools 
Hospitals 
Other 
Not available 

~ 

14,703 

10. BO 
535 
458 
91 

2638 
31 

Total 

44.3% 
1.0 
2 

455 

128 
1.9 
11.7 
13 
3 

28.0 

193 
1.0 
.9 
2 
5.0 
.1 

265 

100.0% 

Source: Frederick W. h e r m a n ,  Finrmdal Lk@tiw Surnmmy: I986 Surwy of 
communiry Warn Sjems (Washington, DC Office of Drinking Water, U S  
Environmental Protection Agency, 1987). table 2-2 

* 'zhis table is organized according to ownership, without reprd to whether 
different types of systems are regulated by state public util~ty commissions. 



.- 

.. I 

Isu 4544 w 14533 272 .a25 
5,416 5,129 4,743 15288 29.1 .os7 
3m &a 600 4032 115 .623 
s m  1933 286 SOSO u3 -714 
3 m  904 5 4.860 9.2 1.240 
1,828 237 5 2070 3.9 4.240 

((97 158 0 1.055 20 9.911 
z 7  38 0 265 05 10.150 
145 22 0 167 03 10.472 
261 52 0 313 0.6 36593 
33 29 0 62 0.1 104.422 
l3 1 0 14 0.03 442.197 

~ 

Total 23,903 14,703 l3.903 SssoS - - 
Percent 455% 28.0% 265% 10096 - 
Source: Frederick W. Immemm, Finmcial Desdphk S w ~ u q y :  I986 Survcy of 

* Water (Wasbgto~ DC office of Drinkhg Water, U.S. 

Local,rrmnicipal federal andonladianland. $1 Investorowned F- i n d e p T -  and system financially 

(c) Mobile home parks, institutions, schools, hospitaL.5, other. and information not 
available. 

(d) Millions of gallons daily for 1985. 

protection Agency, 1981). table 2 2  and 3-1. 

ent on prent co 'e), homeowners associations or subdivisions, 
o &P er,anddontkww/rc 7Ki 
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problems of these systems are well documented.2 Poli~ers at the federal and 
state levels continue to be greatly concerned about the proliferation of new small, 

nonviable systems as well as the future of aistiDa noDYiable systems. 
Water systems have many of the characteristics of monopolies. They typically 

face little or no competition at the operatiDa level because duplicating service 
would be costly and inefficient. 'Ibeir product has no substitute, although there are 
alternative methods of delivery as well as alternative levels ofwater quality. 
Perceptions of market failure-for technological, economic or public health reasons­
reinforce the prcwision ofwater service mainly by publicly owned or regulated 

privately owned water utilities. 
Forty-siJ: state public udlity commissions have tile autbority to regulate water 

systems in the UDited States; nearly 19;000 systems fall under this jurisdiction, and 
about one..half of these are iDvestor~ Flfteen mmmiMioos have some 
jurisdiction over publicly owned water systems. Economic regulation by state 
commiSlions is aimed at giving monopolistic utility prov:iders an opportunity to earn 
a "fair return- on their investment through "just and reasonable- rates. In teturD, 

regulated utilities must meet ~rtain obligations to sene, whidl is to say they 

cannot discrimiDate in providing service within their franchised territory aDd must 

meet standards of quantity, quality, safety, and reliability. In short, a "regulatory 
compact" exists between the states and their jurisdictional public utilities. It is an 
imperfect but essential institutional arrangement. 

The economic regulation of water utilities has often been subordinate to the 
regulation of electric, gas, and telecommunications utilities,. mainly because the 
regulated portion of these other utility sectors consists of much larger firms serving 
more aJStomers and accountiDa for a much greater share of economic activity as 
well as coDSUlDers' expenditures on utility services. Even so, many commissions 
report spending a disproportionate amount of resources on 09Crsight of water 
utilities. 

2 See Raymond W. Lawton and Vivian Witkind Davis, Commission ReRulation of 
Small Water Utilities: Some Issues and Solutions (Columbus, OH: The National 
Regulatory Research Institute, 1983), 5-6. A forthcoming NRRI re{K>rt on the 
nonproliferation of nonviable water systems also will address these ISSUes. 
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AlthouJh deregulating water utilities is sometimes discussed, an economic 
rationale for such a policy is not readily apparent.3 Stratepes to improve 
replatory efficiency and effectiveness, wbile reduci"l costs, are more realistic and 
Ul'Jently needed. 

A typical water utility does DOt exist. The smallest systems are substantially 
different from the largest in practically aU respects. However, some general 
observations about the cost characteristics, financial characteristics, seale and scope 
economies, demand characteristics. price elasticity of water demand, and water

". ,. 

conservation are appropriate to the later analysis of cost allocation and rate design 
-for water w1iti8 

Selected operating characteristics of water suppliers according to the size of 
, com111)JDity served are'jnsented in. table 2-3. As would be expected, average net 
assets and average operating reveDUeS are larpJy a functi9n ofwater ~ size. 
Using the standard ofcapital invest!Dcm per rcveD1Ie doIJar, the water utility 
,indusUy is possibly tbC most capiUu-intemive of an utiJit;J lectors. Using these 
data, water systems require $7.80 in assets for every dollar of revenue generated; 
the ratios range from 5.2 to 19.6. One study found that large water systems 

required as much $10 to $U in capital for every dollar of revenue generated and 

compared this to ratios of 1:1 for the airline indusUy, 2:1 for raiIroads, 3:1 for 
telephone companies, and 3-4:1 for elec:tric utilities. 4 Thus, even in the capital­

intense public utility sector, water supply has particularly significant capital 

requirements. 
The high capital intensitj ia water supply is mostly a function of the capital 

investment necessary for maima~pro4uction capacity, maintainiDg a (X)mplex 
distribution network that ties the u1i1ily a,stem directly to the tOMUDer, and the 

necessity ofmeeting both fire protection and peak demands The capital intensity 

3 Janice A. Beecher and Patrick C. Mann, ~ tI1Id Reruk!tory
Altemtll:ives for Water Utilities (Columbus, OH: The National Regulatory Research 
Institute, 1990). 

4 Science ~ement Engineeriugand ~ Inc., Urban Water System 
Characterization (1979), 1S, as reported in Wade Miller Associates, Report on Water 
Supply. 
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problems of these system are well documented2 Policymakers at the federal and 
state levels continue to be greatly concerned about the proliferation of new small, 
aSmrilhlrar+trmJar- ' momdrhlcsvstems. - 

~ 

TABLE 2-3 

i 

$490 525 
426 45 
792 103 

3,471 514 

12.185 279s 
3l.721 3.824 
53392 %461 
98,311 14,861 
206,616 39,971 
659,491 108,318 

3,193 475 

ljm 1,999 

19.6 
95 
7.7 
6.7 
6.8 
7.0 
5.4 
83 
6.3 
6.6 
5 2  
6.1 

$24.9 
165 
8.4 
72 
4.6 
4.1 
24 
22 
32 
22 
20 
1.8 

$278 $198 
259 243 
164 184 
164 204 
141 150 
139 180 
83 114 
83 103 
108 109 
80 115 
68 113 
51 82 

Fmdlsydemr $5,784 $745 7.8 $105 s188 $196 j 
I 
I 
I 

(a) avrentasscts,netplantand ment (gross plant and ' ent less 
depredation). 3 ' 3 e r  assets in thousan&= 

Wateroperationrmnuesinthousands(~). 
The ratio of (a) to @), as calculated by authors. 

production ($/gallons per da ). 

transfen in cents/l,OOO gallons ""fi de vered. Only systems that charge for water 
are included in the analysis. 

Gross plant and equipment (before depreciation) divided by average daily 

rating el[se'Lses in cents/l,m mons produceti {$ %er ayranon rmnue (ex& other sources of revenue or municipal fund 
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The high capital intensity of water supply also has financial implications 
Many water utilities have aging capital facilities that need to be replaced during 
this decade; others must upgrade plant facilities to meet the requitements of the 
Safe Drinldng Water Act ?his has forced water utilities to examine options for 
finandag the replacement of aging and/or h k t e  facilities In most cases, the 
cost ofrcphcuncntwill cxcced original costsby asubstantid amount 

feaaue that is also typical of other public utility sectors. Many of these 
inveStmenq including treatment plants and the tramrmsg * 'onanddistriition 
hkastcucture, may have wry long sewice lives. Because capacity is added in 
large increments, there may be periods of underutilization (or excess capacity), 
which can pose signiilcant fiuanaal problems in tenus of atst recovery. Of course, 
the utility witb plentiful capacity is atso in a good 6nancial position to 
accommodate demand growth. 

~iuwatersupplytendtobelageandindivisibk;theipmpimsJ' 
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Because of tbeii small size and weak financial structure, many water systems 
lack the ability to attract capital through the same nwdmmms * as Mer  utilitia.5 
Many smaU water utilities lack asub6tantial rate base because their original capital 
costs were reuwered through the PUrchaJe price of bwses in a residential 
subdivision. Furthennore, the ratemaking process doeJ not consider conmiuted 
plant an asset that can p W  into rate base (for earning a return) or depreciated 
(an expense). Without a suf6cient rate base, equity, or phydcnl assets to serve as 
collateral, smallwaterutilitiesfind itditficult and apasivetoraise @tal. Tales 
oftheveysmallwaterPtllityownausiugahomeorarforfinnacineodlateral 
areWiddycidataL ~ ~ - s y J t a r r s ~ ~ o t p h y s i a l p l a a t  
donotadeqmclyporride6Dssystcmdepreciation,andthusareinapoorpasition 
torep~orupgradeinfrastrtiaurc laenecdtometecapitrlimpmvementJto 
comply with moreseingent -water standards adds to the finarrdal stress on 
SmalIwatersystemL 

someammynpattems can be noted inwatersystemfinan~6 capital 
andtreatmentaregencmllyfinancedbydebt invatmeat in reservoirs, tnrmrmylon, 

(for both investor-owaed and publicly awned system) and equity borrawiag (for 
invator-ormed systems only). Distriition system expansion is generaliy financed 
by developer and user hook-up charges with some reliance on borrOWing. 
Operation costs and minor system improvements are generally financed by commodity 
rates; however, in the case of munici@y owned systems, rate revenues are 
occasionally supplemented by subsidies h m  the I d  government 

. .  

Both economieJof s c a l e d  ~ o f s c o p e , t b w g h d i & r e n t  coILctPts, 
have applicability towater supply. A natural mompohlis tbuugbt to edst ifa 
service or services can be suppkd more ef6aentiyby a single utility tban by two 
or more utilities. Ecoaomies of scale should be viewed in the context of a single 
product or service Enq  for example, a water utility providing only general water 
seMce. In this case, eamomies of d e  are associated with the concept of natural 

5 Lawton and DW~S, comrnirdovr o f s d  waer utilitier 

6 Patrick C Maria, Water ssvice. ReguMon ami Rate Ref- (colnmbus, OH: 
The National Regulatory Research Mtu te ,  1%1), 7. 
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monopoly, but are not a ncccsary condition of natural ~ l y .  Economics of 
scope should be viewed in the context of a multiproduct or mUltiseMce firm; for 
-PIC, a water utility providing general water service as well as fire protection. 

the multiple product/servicc case, the concept of natural monopoly requires 
economies of scope. 

Economics of scale are often expect4 to occur in monopolies and are 
apparent when the average cost of- a siogle product or service decreases 
as output or voiume of service increa~erc7 in other words, the unit cost of 
providiagwater service is expeaedto dedine as qstemcapacity is expamid 
M a n y ~ c o n t e n d t h a t w a t c r ~ e q j o y J i s n i f i c a n t e o w o m i e s o f ~ ~  

somewhatles~apparenttortotalsystemcust.9 ~ y a q m i u m ,  some diseconomies 
d - d e  me apparent &-the distn'buiion +1* 

~~,rdingtoracentresearcb~ofofscpleerdct~treatmentcost ,butare 

._ - 

,amole,economicsofscakareindicatcd. Thischanaeristicisalsorcfleaedin 
the ratios of assets per output of water, operating expenses per output of water, 
and revermes per sale of water, all of which decline as system size increases. 'Ibe 
implication is that larger systems can produce water at a lower cost (in terms of 
both capital and operating expenses) and sell it at a lower price than d e r  
systems. More study is needed to determine whether dedining ratios are related to 
the size or density of the population in utility service territories. 

Another approach to the issue of scaie economies is to examine assets per 
connectiOn, as displayed in table 24. Such assets for production and treatment do 
not exhiit economies, wen though there are scale economics in these areas with 
regard to water produced. Per-comcction economies an not apparent for 

As goad, table 2-3 reports ratios of asse.ts to rarmes generated for water 
- mmsaaording totbe size of t b e c o d t y  s e d  For the industry asa 

7 Another measure of economics of scale is the ratio of average total cost to 
marginal cost (the cost ofproducing mom units of output); economies exist if this 
value exceeds one. 

Solution to Small Water System Treatment Needs," Amencan * 

8 Robert M Clark and J. M. Morand, "Package Plants: A Cost-Effective 
waerwbrkr 

Artoclanon JoumaI 73 (January 1981): 24. 

Americmt wiser W&AyOaai.lon ' folunal79 (May 1989): 57-61. 

. .  
9 R O L X ~ ~  M.  ark, "~pplyin Economic ~inciples to SIMII Water systems," 

lo bid. 
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25-100 
101-m 
Sol-LOOO 
l,101-3$00 
3,301-10,oOO 
lQ001-Z,OOo 
25,001-%oOO 
50,001-75,oOO 
75,001-100,Wl 
100,001-500,o0o 
soo,w1-1,oO0,o0o 
Over l,OOO,OOo 

$43 

124 
285 
328 
211 
212 
222 
452 
206 
171 
389 

$1&446 $5934 
3251 451 
zo19 629 

239 
926 192 
750 173 
873 102 
839 95 

1,140 97 
1.069 213 
1.414 4 n  
1,194 352 

$l3,605 $19,756 

WJj 1730 
645 %= 
239. 
LU9 1,437 
1437 1,083 
1272 925 
&186 1,850 
1353 1212 

L857 1.332 

3$48 3,961 

1,615 137 

$11,711 
4,053 
1m 
6,710 
1383 
1,758 
1,639 
ZO41 
5353 
1,766 
1,662 
1,693 
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distribution and other plant a d  equipment categories as well. For total gross 
plant, total net plant, and total net assets, the ratio of assets to connections 
appears to dedine Jommhas but not in a conclusive pattern. 'Ihus, scale 
mn~mics in water supply are more likely to be found in terms of water production 
than in terms of customer connections. 

Although there is little research on this point, water utilities probably also 
enjoy economies of scope, which exist when the average aut of providirrg two or 
more produds or semiem (in co mhination with one another) arc less when provided 
by a Jingle water utilitythanwkn two or morehnspmidc earb of the services 
-. An example is osingle utility providbgboth g d  water scn4cc mci 
fireproteceionsmice. I f e a o n o m i e s o f s c o p e ~ t h e u n i t c o s t o f ~ b o t b  
seMccsis ley  thaniftbe s u v i a s w e r e p ~  byseparattwatulrtilitief 

Ibe water utility can be viewed as a multipr0Qa firmpropidiog difserent 
typaafwatersenrice. K i m a u d C l a r k ~ t h a t s i ~ t e c o n o m i e r o f ~ d o  
not exist in averallwater utiliqroperatio~~ll However, the typical water utility 
uperiencessubstantialeconomiesin~diIlgrcsiresidentialJuviae. ? b e e c o m d o f  
scakachidinwatertrratmcntarco&ctornegatedbythedbamome - i n  
water diseibptioIL in contrast, water utilities in the aggregate experience 
ecoMlmics of scope associated with the joint provision of residentid and 
nonresidential service. Since their atratMip incorporated a sample of sixty utilities 
that could be characterized as medium-skd water suppliers, the authors 
acknowledged that their empirical results did not preclude the possiiility of 
substantial economies of scale for small utilities and moderate diseconomies of scale 
for large utilities. 

extent that larger systems may be more capable of keeping Unit costs dorm in their 

economies is central to the issue of water industry restructuring as envisioned by 
many federal and state poli+er~. 

Though independent, economies of scale and economies of scope interact to the 

d ~ a r t a s O f s e r V i c e .  ThedeJiretotakeadvantageofscalearrdtcape 

. 

%in Water 
*1 H. Youa Kim and Robert M. Clark, "Economies of Scale and 

Supply; Regional Science and Urban Economics 18 (November 1988): 479- . 
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Water systems are dcsigued to meet both peak and off-peak (base) demand. 
The peak demand (peak load) for a water system is the marirmlm demand imposed 
on the system. Water seMce presents two basic types of peak demands: timeof- 
day peak demand and maximumday (or seasonal) peak &mad. 'Ihe timeofday 
peak demand is the spedtic hour or hourswithin the daythatmaximum-Jystern 
demandiseXperienced. Itismtsimplyasiaglehourwitbina~butinsteadis 
thehoPnwithinadaymwhichthewatersystemaperiawxritspeak&mand. 
The mrudmum-dog arsessonrlpeaLdcnrrrdisthe~drgatdagwithinthe 
year-- d e m m d i s m  Farromerrtcrsystum,atime- 
O f - d p e a L  laad mayak0 be for=4k-maYproduct - use. 'Iheresulting r#identialoseauddcaeasedarmmeraal-mdustnnl . .  

. .  compensaang - e&a~witbtbc&ofcommfilpl-mdprmal - nsersaswellas 

i m p a a a n s y S t e m p e a L ~ e a n b e ~  12 
withnsidentiaspatialspabial~papa#eim;thercfore,tk~&dfectandits 

'Ibeload factor for awatersyotem is the ratio afavuagcdtmand to peak 
demand. Thcloadhctormustbedefiaedwithrdcrcncctoaspedfictimeperiod 
or type ofpeal load, sueh as maximum-hour or maximumday. TINS, the load 
factor ia o p e r a t i d  as the ratio of actual consumption mer aperid to the 
maximum (peak) demand multiplied by the length of a period (the period can be 
burly, ddy, monthly, or ammally). The capaa~ utilization factor for a water 
system is closely related to the load faaor in that it refers to the average system 
demand as a percentage of designed or rated system capacity. Given relatively high 
capacitycosts,watcr systems tend to experienoe dcfAi&g rmitcostswith increasing 
loadfactors~capacityntilizatianfaaors sirremostwater~maintain 
some rcservc capacity begondtbat necasarpto meet peak demands, the di&rence 
betwoenthecqacityutikationfactordthe~hrtorfaraspedficwatcr 
system is determined by tbe amount of resuve capady. 

water systems. Given that water systems must be capable of servicing peak 
demands and given the existence of timesfday, timesf-wek and seasonal 

Peak demands are important parameters in the design and construction of 

12 W. R Demck Sewell and Leonard Roueche, "Peak Load Pricing and Urban 
ement Victoria, B.C, A Case Study," Notlrml koumzs J d  14 (July 

1974): 
30 
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co11sumption patterns, the result is intermittent and varying degrees of unused 
system capacity. To further complicatematterg water system components are 
gene- designed to meet different of demands. For example, raw water 
s towe Wties, such as ~ r v o i r s ,  are generally designed to meet average annual 
demand; traasmission andtreatment facilities as wen as major feeder mains are 
generally designed to absorb maximUmaay demand; and distrihtion mains. pumping 
mtions, and local storage fpcilities are d ~ s & d  to meet mabmumhour demand, or 

p t s t . u  'Thus water gstcms with identical average demands are designed 
&~crcntly if their peak demands Mer. 

peak demands) is lrrwn sndgardcnsprinkhg. Since sprhkhgis used to 
co- for deficiendeJ in rainfall, its occurrence is influenced by temperature, 
precipitation, and tbe cmpmampaon rate.14 ~andscaping preferences and even 
culturalgormsalso~~~spsprinklingdemand. DuringQYperi&sprinkling 
p & y b & ~ b t s  * -  for a large &arc of residential peak demands. Also. from a load 
~ t t ~ ~ ~ ~ d l i t t l e p a s s l l D i l i t y t h a t n e w t y p e s o f w i n t e r w a t e r  
use will emerge to ofket summer peak loads created by sprinkting demand. 

demand p b  &protection flow requirements, whichever is 

contdbptor to residential peak demands (whicb cause most system 

In economics, demand is viewed as the inverse relationship between price and 
quantity c o d .  The price elasticity of demand measures the percentage change 
in quantity demanded in response to a percentage change in price. That is, price 

Estimating price elasticity iS an important component of demand forecasting and 
revenue Pmjsction. If a rate change is anticipated, its effect on demand and 
revenues must also be anticipated by utilities and their regulators 

elasticity measures the sensitivity of quantity coslsumcd to price changes. 

l3 F. Pierce -weaver and John C Geyer, "Use of Peak Demands in 
Determination of Residential Rates," American Water Wonks Aswaatm * 'nJoumalS6 
(A 141964); and Charles W. Howe and F. Pierce Linaweaver, "The Impact of Price 

Structure.' Water Re~oumes Reremdr 3 (First Quarter 1967): 13-32. 
on % esidential Water Demand and its Relationship to System Design and Price 

Water Demanc rt! ater Rerowrer Bulletin 12 (June 1976): 51 1-518. 
l4 W. Dou as Morgan, 'Climatic Indicators in the Estimation of Municipal 

t 

I 
, 
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In a demand model, the price elasticity of demand (n) is calculated as:15 

n =  

where: 

n = 0.0 Perfectly inelastic.demand 
0.0 > n > -1.0 Relativeinelasticdemand 

-1.0 > n > -infinity Relatively elastic demand 
n =-infinity Perfectly elastic demand 

Water, since. it is used in a wide variety of ways, is likely to be characterized 
by a number of different demand curves and each may re&a a different price 
elasticity. For some types of water use, a change in price is likely to bring about 
a substantial change in the quantity consumed. Water for swimming pools and 
landscapes may have price+lastic demands. In contsasf demand for water used for 
drinling, bathing, laundering, and other more fundamental needs may be more price- 
inelastic. 

The principal research findings about price elasticity of water demand can be 
S l X D H W l d  . asfollows:16 

- Aggregate municipal demand is  relatively price-inelastic. 

- Price elasticity appears to viuy positively with water price 
levels; that is, there is more usage-price sensitivity wth 
higher rates than with lower rates. 

- The price elasticity of residential demand is similar to 
aggregate muniapal demand except when 
seasma and nonseasonal components, inw%Lse 
seasonal demand is more elastlc than nonseasonal demand. 

- Commercial and industrial demands appear to be more 
sensitive to price changes than residend demand. 

egated into 

15 A linear model is appropriately a plied to water demand. But it is relevant 
only in the range for which the analyst has xa ta and results cannot be assumed 
valid for segments of the demand curve where prices are markedly different. 

16 Mann, W~erSerVtce, iii 
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- The price-elasticity coefficients associated with water 
demand generally indicate that water rates changes can 
alter usage levels. 

- The relatively low coefficients associated with residential 
demand along with evidence that average @&ling 
demand is more sensitive to price. than m u m  sprinkling 
demand suggests that timeaerentiated rates may be more 
effective than general rate increases in altering 
consumption patterns. 

Estimates of price elasticities vary wideiy.17 ACCO- to ~aumann, the 
literature as a whole suggests that a likely range of elasticity for residential 
demand is between -020 and -0.40, which is relatively price-inelastic18 Although 
its statistical sigdicauc~is questionable, an estimate of ehtiaty for industrial 
demand ranges between -050 and -0.80, somewhat less price-inelastic than the 
residential demand. The implication is that industrial users will tend to reduce 
consumption in response to price increases by a larger quantity than residential 
users. Presumably, a large enough increase will cause some of these users to seek 
alternative water supplies. 

As part of a comprehensive analysis of water pricing in Tucson, Arizona, 
William E. Martin and others conducted a longitudinal aualysis of changes in prices 
and quantities of water pumped in order to assess price 
sixteen years studied, the researchers found the implied elasticity to be negative, as 
expected. While people appeared to respond to higher prices by cutting back 
consumption, the authors concluded that major cutbacks could only be expected 
when a rate increase was accompanied by enough publicity to increase public 
awareness. Further, price was only one of several variables, indud@ weather, that 

In eleven of 

l7 For a summary, see U.S. Army Co of Engineers as adapted by William 0. 
Maddaus, Water Consmution (Denver, CO: E erican Water Works Association, 
1987), 66; reprinted in Janice A. Beecher and Ann P. Laubach, CMpendiUm on 
Water Sup& Drought, and Consmation, (Columbus, O H  The National Regulatory 
Research Institute, 1989), 242. 

Commission, W a t e r w a n d  WaterDenrrmrl, apers presented at a Water Pricing 
Workshop, Utilities Divison, August 21,1986,f 

19 William E. M e  et al., Saving Water in a Desert City (Washington, Dc: 
Resources for the Future, 1984). 

18 Duane D. Baumann, "Issues in Water Pricing," in Arizona Corporation 
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appeared to affect consumption significantly. In periods of drought, changes in 
water practices, perhaps induced by public information campaigns, m a l l y  may 
prove to be more influential than the simple-priceqantity relationship. 

Positive price-elasticity coefficients indicate that water rate changes have 
some potential for altering water usage levels and patterns. However, given 
findings that water price changes affect average sprinkling demand substantially 
more than maximum sprinkling demands, extreme demand patterns may be minimally 
affected by rate changes. Thus, a seasonal increase in price may provide an 
incentive to reduce average use during the summer, but not peak use on especially 

dry days. 
The statistical fjndiugs regarding the price elasticity of water demand have 

several implications. The relationship of the quantity demanded of water service 
and price complicates the task of water system design. Water system design is a 
function of average and peak demands, which are a function of water price, which 
is a function of the cost of service, which is a function of system des@, and so 
on, as illustrated in figure 2-1. Therefore, price-elastiaty coefficients exceeding 
zero produce a arcularity problem that can be di€6cult to resolve in the context of 
traditional public utility regulation.*O 

It has been said that since water is essential to life and no other good can be 
substituted for it, some small essential amount of water wil l  always have a 
perfectly inelastic demana that is, consumers will be willing to pay any price for 
it. Because water is necessary for human survival, some have argued that price 
should not be the prinapal allocation method during a severe water shortage.21 
However, while water itself cannot be substituted, its method of delivery can for 
most uses. Drinking water, for example, can come from the faucet, be brought 
home from the supermarket, or delivered in bottles. Some users can substitute 
publicly supplied water with water from their own wells and thus bypass the water 
utility. Industrial users may not require treated water at all. Some large users 
may relocate to areas with water semce more suited to their needs. Recycling, as 

20 In the electriaty sector, this circulari problem is sometimes referred to 
as a "death spiral," meaning that rate shock le 
leads to the need for another rate increase with more rate shock, an so on. 

Coping with Droughts (Littleton, C8: Water Resources Publications, 1983). 

to reduced consum tion which 

21 David R. Dawdy, L Douglas James, and J. Anthony Youn "Demand 

B a% 

Oriented Measures," in Vujica Ye evich, Luis da Cunha, and Evan ti achos, eds., 
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Fig. 2-1. The circularity of system design, cost of 
service, water Price, and customer demand. 
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another example, substitutes "used" water for new withdrawals. In some instances, 
conservation in response to drought or other water shortages may have a permanent 
effect on water consumption habitsz These factors should be taken into account 
when estimating price elasticities of water demand. 

Water 

Water demand elasticities determine how much conservation occurs in response 
to a price change?3 In some cases, ainservatbn may occur naturally as price 
edge upward due to increased costs and as consumers use more water-efficient 
appliance and change their behavior.% In other cases, sharp price increases may 
induce sudden usage reductions by moving c o m e r s  into a more priceelastic part 
of the demand curve. Any further price increase to remedy the revenue shortfall 
that results may not be appropriate since it may lead to further revenue Iosses. 

an accompanying rate increase, utility revenues will be reduced. Some utilities may 
have difiidty covering their fixed costs. A rate increase, tbough unpopular, may 
mitigate this problem. According to one n o - g r d  model, doubling the price of 
water results in a 32 percent reduction in demand but a 36 percent increase in 
revenue for the water utiIity?5 Without a price increase, the revenue loss caused 
by the same level of conservation would be about SS85,oOO (32 percent). Since 

When conservation measures or water use prohibitions are in full force absent 

22 Frank H. Bollman and Melinda A. Merritt, "Community Response and Change 
in Residential Water Use to Conservation and Rationin Measures: A Case Study- 
Marin Municipal Water District," in James E. Crews an f James Tang eds., selected 
WonGF in Water Sup ly, Water cortsoation and Wder Qw@ PIanning (Fort Bel- 
voir, VA: Institute P or Water Resources, US. Army Corps of Engineers, 1981), 393. 

23 These effects depend in part on the time lag inherent in the billing cycle. 
More frequent bills, received closer to the period of consumption, provide 
consumers with better information for changhg their consumption behavior in 
response to the price for water service. For conservation purposes, monthIy, 
bimonthly, or quarterly billing are preferable to semiannual or annual billing. 

24 Darryll Olsen and Alan L Highsweet," Socioeconomic Factors Meaing 
Water Conservation in Southern Texas," American Water Works Association Jownal 
79 no. 3 (March 1987): 68. 

25 J. Ernest Flack, "Increasing Efficiency of Non-Agricultural Water Use," in 
Ernest A Engelbert and Ann Foley Scheuring, eds., Water Scady: Impacts on 
Western Agriculture (Berkeley, CA: University of California R e s ,  1984), 147. 
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comervation can have an adverse effect on utility revenues, it may be necessary 
for a price increase when implementing a nonprice consemtion strategy, such as a 
retrofit program, to meet the water supplier's revenue requirements. Thus a careful 
consideration of water price (including the billing cycle) is critical to any utility 
conservation effort, even if price itself is not the pMcipal conservation tool. 

when the objective is to avoid the need for additional capacity. In 1977, Dallas 
became one of the fint major aties to adopt a pricing policy that imposed a 
surcharge on peak residential use. Although large peak-time users (more than 
20,OOO gallons in the summer) experienced a 58 percent rate increase, the overall 
mcrease in the revenue requirement WBS 12 percent A preliminary assessment 
attriited a reduction in demand to the new pricing system, with water savings 
equivalent to the construction of a 50 to 75-mi~ion-ga~on-aday treatment plant.% 

The elastiaq of water demand is an important measure, but elasticity 
estimates do not always encompass al l  the variables that may deet water 
consumption behavior and reactions to price changes. As prices escalate, 
affordability becomes an issue for water seMce as it does for all public utility 
services. Price increases also bring about political reactions that may affect 
ratemaking and other regulatory processes. Further, these variables are dynamic 
rather than static. Thus estimates of elasticities and their effects cannot be made 
in a vacuum or without recognizing the effects of time. 

Conservation through pricing can be an effective tool for managing demand 

26 I. M. Rice and L G. Shaw, "Water Conservation-A F'ractid Approach," in 
American Water Works Association, Water Conservation Smrtegies (Denver, CO: 
American Water Works Association, 1980), 73. 
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cHAFmR3 

COST ALLOCATION FOR WATER UlTUTES 

cost allocation is an inexact but essential part of ratemaking for public 
put simply, it involves the disaggregation of costs according to functions 

or to which they can be amiuted. Costs are allocated to the extent the 
e t  is able to attriiute causality. The rate structure, then, is typically used to 
m v e r  costs from those who cause them Done well, rate structures mean that 
urnties &e able to meet revenue requirements and consumers are sent appropriate 

The application of costsf-service criteria to water utility ratemaking is not a 
simple task. One significant problem with the cost approach is the subjectivity in 
cost measurement for specific services and user groups. The degree of subjectivity 
is a function of the lack of knowledge regarding the cost of specific water 
services, the costs of supplying specific consumer groups, and the cost of peak 
versus off-peak consumption. The costsf-service principle can also generate a 
conflict between efficiency and simplicity. A rate structure or level based on costs 
of service may not be publicly acceptable and may not be easy to administer. Given 
the many participants (for example, city administrators, utility managers, customer 
groups, special users, bondholders, stockholders, and regulators) who can influence 
utility ratemaking, it is easy to understand why water ratemaking incorporates 
noncost elements. A wide variation in rates across water systems in the United 
States can generally be observed even within categories of the same size, 
ownership, and source of supp1y.l 

definitive results since they unavoidably involve analyst judgment and other 
considerations. Yet there is an underlying presumption that utility rates should 
correspond to costs and that even rough methods for accomplishing this goal are 
better than methods that make no attempt to do so. This chapter describes the 
steps used in cost allocation, with an emphasis on the fully allocated (also referred 

pricingsignals 

It is readily acknowledged, then, that cost-of-service studies cannot provide 

Patrick C. Mann, ’The Water Industry: Economic and Policy Issues,” in 
Charles F. Phillips, ed., Regulation, Competition and Derrgulntion--An Economic 
Grab Bag (Lexington, V A  Washington and Lee University, 1979). 105-6. 
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to as fully distributed or embedded) cost approach while the next considers mar@ 
cost pricing. Chapter 5 turns to issues of rate design. 

The first step in utility ratemaking is to determine revenue requirements. An 
example of projected revenue requirements for a publicly owned water utility 
appears in table 3-1. Alternative methods exist for measuring (or forecasting) 
revenue requirements. In the regulation of privately owned utilities by state 
mmmissions, the utility or rate -/rate of return method prevails. An alternative 
approach emphasizes the utility's cash needs. The cash and utility bases for 
determining an identical total revenue requirement are compared in table 3-2. 
Although for public policy reasons there are differences between these approaches 
(and the utility and regulatory structures that underlie them), for ratemaking 
purposes the differences between the utility and cash bases should not be 
overstated because results may not vary significantly. 

Methods 

Rate Basemate o f Return Method 

method of determining revenue requirements, which specifies a return on the 
utility's capital investment and is depicted with the following formula: 

The cost-of-senriCe standard is at the heart of the rate base/rate of return 

where: 

RR = O & M + D + T + r ( R B )  

RR = annual revenue requirement 
O&M = annual operation and maintenance expenses 
D = annual depreciation 
T =annualtaxes(salesan income) 
r = rate of return 
Rl3 

T" 
= rate base (adjusted for accumulated depreciation). 

Although it is an integral part of traditional public utility regulation and is 
supported by a broad base of expertise, the limitations of the rate base/rate of 
return method have been well documented. In sum, rate-of-return regulation may: 
(1) cause regulated firms to overinvest in capital, sometimes labeled "gold-plating," 
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TABIE 1 1  

Expenaiture Component 
F.-es 

Year 1 Year2 Year 3 

opera t i~ma in te -apeme 
source of Supply 

?Zr 
Other 

Treatment 
Chemicals 
Other 

Transmission and distribution 
Disaibuton reservoirs 
Transmissionmains 
Dktriition mains 
Meters 
services 
Fire hydrants 
Other 

Customer billing and collecting 
Meter reading 
Billing and collecting 
Other 

Administration and general 
Fringe benefits 
Other 

Total O&M expense 

D e b t s e z V i c e ~ ~  

Paymcntmlieuoftares 

Annnal forreplaaments. 
~ O ~ ~ l m *  

Total revenue requirements 

$16,300 

145,500 
- 103m 

!woo 
67,300 

u,600 
55300 
34,000 

33,800 
16000 
5&000 

106,000 
1%,800 
11.400 

79,100 
293,400 

1,415,000 

175,000 

189,000 

2,241,000 

$17,700 

159,900 
111,000 

lO4,aoO 
71,900 

14,400 
55,900 
36,400 

100,700 
36,800 
17,000 
65000 

115,600 
210,600 
1VOO 

84300 
313,800 

1325.000 

45%000 

175,000 

201,000 

5359,000 

$17,000 

152,700 
107,400 

99,900 
69,600 

14,000 
54,100 
35,200 
96,600 
35300 
16,500 
60,000 

110,800 
203,700 
11,800 

81,800 
303,600 

1,470,000 

460,000 

175,000 

195,000 

z300,000 
Source: American Water Works Association, Wiater Rates (Denver, CO: American 
Water Works Association, Manual M1,1983), 6. 
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TABU32 

COMPARISON OFUTILlTY AND CASHBASES FOR 
EXPRESSINGREVENUEREQ- 

~ ~~ ~ 

UtiiityBaSis 

Operation and maintenance expense. . . . . . . . . . . . . . . $259,OOO 

Payment in lieu of taxes. . . . . . . . . . . . . . . . . . . . .189,000 

Capital related costs: 

Depreciation. . . . . . . . . . . . . . . . . . . . . . . $126,000 
Return . . . . . . . . . . . . . . . . . . . . . . . . . .378,OOO 

Total capital related costs . . . . . . . . . . . . . . . . b504.oOa 

Total revenue requirements . . . . . . . . . . . . . . . . . . $952.W 

CashBaSis 

Operation and maintenance expense. . . . . . . . . . . . . . . $259,OOO 

Payment in lieu of taxes. . . . . . . . . . . . . . . . . . . . .189,000 

Capital related costs: 

Bond debt seMce . . . . . . . . . . . . . . . . . . . . . .214,000 

Major capital improvements . . . . . . . . . . . . . . . . . . 150,000 

Recurring improvements, replacements, 
and extensions . . . . . . . . . . . . . . . . . . . . . . .140,000 

Total capital related costs . . . . . . . . . . . . . . . . $504.OOQ 

Total revenue requirements . . . . . . . . . . . . . . . . . . $952.000 

Source: Robert F. Banker. “Distribution of Costs of Water SeMce to Customer 
Classes,” in A W A  Semi& on Developing Water Rata (Denver, C O  American Water 
Works Association, 1973). III-17. 
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in order to innate the rate base or otherwise use a suboptimal combination of 
inputs; (2) provide little or no incentive to dnimize production costs, be 
&oiOgically innovatiVe, or respond to changes in consumer preferences; (3) 
eIlcOurage cost shifts (that is, QOSS subsidies) from unregulated to regulated parts 
of multifaceted firms; (4) create a real or perceived asymmetric risk to shareholders 
-use of ex-post prudence reviews and other proceedings; and (5) be 
a m t r a t i v e l y  costly because of extensive hearings, appeals, prudence reviews, 
oversight, and (in the extreme) micrOmanagement of the public ~ t i l i t y .~  High 
U t r a t i v e  or transaction costs often are cited as particularly problematic for 

water utilities. Despite these issues, public utility regulation in the United 
states is a tradition well founded on legal and economic principles. To many, the 
advantages of regulation in curtailing the potential abuses of monopoly power far 
outweigh its limitations 

uh-Needs Methods 

determining revenue requirements exkt that emphasize the cash needs of the 
utility3 The simplest method may be the use of the utility's balance sheet, perhaps 
establishing a mechanism for reconciling surpluses and deficits on a year-to-year 
basis. Rates are used mainly to keep the utility financially viable. 

The use of operating ratios has at times been suggested as an alternative 
method for determining revenue requirements. The operating-ratio technique (which 
has traditionally been used in motor carrier regulation) is a means of simpliljring 
the regulatory process, particularly in the context of small water utilities having 
little or no capital investment or rate base. This approach also has appeal because 
of the chance that an operating margin will not be appropriately designated as a 
reserve to improve the utilitfs financial viability. Thus, the purpose of the 
operating ratio method is not to provide an adequate return on capital invested, but 

Although rate base/rate of return regulation domhks ,  other methods for 

2 Kenneth Rose, "Re ated Utility Pricing Incentives with Price Cap 

p" Regulation: Can It Correct P ate of Return Regulation's Limitations?," a pa r 
presented at the Forum on Alternatives to Rate Basemate of Return R e p  ation, 
sponsored by the Michigan Public SeMce commission in East Lansing, Michigan 
(May 24,1990). 

American Water Works Association, Manual M35,1990), 2-7. 
3 American Water Works Association, Revenue Requirements (Denver, CO: 
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rather to provide an adequate margin of revenues over expenses? Operating ratios 
have been used by the commissions in North and South Carolina for small water 
systems. 

revenue requirements can be expressed by the following formda: 
Using operation and maintenance expenses as a substitute for the rate base, 

RR = O&M + D + T + r(OBtM+D). 

Using the operating ratio technique for rate base regulation does not eliminate 
the need for commission regulatioa Regulators must set eligiiility requirements for 
use of the method, determine appropriate operating ratios, and close@ monitor the 
operating data for the utilities to which the method is applied This method also 
may provide an incentive to inflate expenses, more so than rate-of-return regulation 
where expenses are passed through. Finally, as they mature, the investment profile 
of some water systems will change enough so that the operating ratio method may 
be an inappropriate tool for determining revenue requirements. 

the debt-service method, which shifts attention to the utility's debt. Revenue 
requirements are based on the sum of operating expenses and the amount necessary 
to service the utility's debt, both pMcipal and interest. A variation of the debt- 
service approach is the "times-interest-earned ratio" (TIER), through which revenue 
requirements equal operating expenses plus a multiple of interest on long-term 
debL5 This method is frequently used by utilities having little equity investment, 
especially cooperatives and publicly owned utilities. At present, many small 
utilities have little debt because they have such difficulty Securing it6 However, 
compliance with more stringent drinking water standards may increase the reliance 
on debt financing and thus stimulate interest in debt-service approaches, particularly 
for small systems. 

StiU another substitute for rate of return regulation based on cash needs is 

Robert M. Clark, "Re ation Through Operatin Revenues-An Alternative 
for Small Water Utilities," N & eUmterty Bulletin, 9 no. J (July 1988), 347. 

5 Deloitte Haskins & Sells, Public Uriliries Manual (USA Deloitte Haskins & 
Sells, 1984). 

6 An unexpected consequence of having little debt is that these small utilities 
sometime appear "less risky" according to certain debt-based measures of risk. 
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Water utility revenues-and revenue requkements-can be highly variable. 
fite&g must take this into account. A Variety of factors affect revenues, 

Number of customers served 
Customer mix 
Customer water use 
Nomecuring sales 
Weather 
conservation 
Use restrictions 
Rate changes 
Price elasadty 

In adc lbn  to these factors, water utility revenue requirements also are 
affected by? 

- InDation - Interest rates - Capitalhnanfingneeds - Tax laws and regulations - Changes in economic conditions - Changes in utility operations 

The costsf-service analyst must take these influences into accouIlt in 
estimating revenue requirements. Some factors, such as weather, can be accounted 
for with "normalization" techniques that use long-term historical averages to adjust 
for extreme cases in the short term. Others, such as conservation and price 
elasticity, can be analyzed using econometric methods. More difficult to account 
for because of problems in prediction and quantification are changes in tax laws, 
economic conditions, and utility operations. The choice of a test year may 
determine the need to make projections for these variables. 

7 Adapted &om American Water Works Association, Revenue ReqUirrments 

* bid. 

(Denver, CO: American Water Works Association, Manual M35,1990), 3. 
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Regardless of the method for determining revenue requirements, cost analysis 
requires the choice of a test year or test period, which is the annualized period 
for which costs are to be analyzed and rates established9 The test year may be an 
historical year, a future year, or a mixture of the two. The choice of an 
appropriate test year often is controversial because it involves a tradeoff between 
the certain nature of historic costs and the speculative nature of future costs. 
Accounting theory may be more compatible with historic data while economic 

commissions may have statutory or regulatory constraints on the test year choice. 
As reported in table 3-3, a majority of state regulatory commissions use an 

historic test year in water utility rate cases. Only a few state commissions use a 
future test year in water utility rate cases, while somewhat more mix historic and 
future data. Three states reported using an historic test year with some 
qualification. Jn Delaware, utilities may use either an historic test year or a test 
year with up to nine months of projected data. Illinois and Ohio hdieated that an 
historic test year is allowed, provided the water utility is small. Illinois requires 
larger systems to use'a future test year, while Small water systems use an historic 
test year with an option to forecast. Ohio provides abbreviated filings for very 
small water systems in which they use an historic test year. AU other water 
systems are required to develop a test year mixing historid data with projections. 
In a unique response, staff of the Michigan commission indicated that water utilities 
may choose any method to develop a test year. 

next step in ratemaking is to allocate the costs associated with those requirements 
to particular functional areas and to customer classes. 

theOry-marginal-cost pri- in partifular-is fo-d looking. Some state 

Once revenue requirements are established for the test year of choice, the 

bid. 
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.:,+:- 
. . .  .. i .~ . .  .. . 

State Test Year Used State - cornmission Historic Future Mixed Commission Historic Future Mixed 

- - NewHampshire X - - 
New Jersey X 

Alabama X 
X 
X NewMexico * X 

Ahtska 

X NewYork(d) - X 
Arizona 
California - X - NorthCaroha X - - Arkansas 

C O b A d O  X Ohio(e) X X 
&m-ecrialt x ' -  Oklahoma X - - 

X Oregon X - - X Penn.sylvania(f) X - - Delawarda) X 
Hawaii - - X RhodeIsland X - - Florida 

Idaho X - - Southcaroh x - - 
X X Tennessee X 
X Texas X - - Iuinois(b) 

IOWa X Utah X 
IEdiana 

Kansas X Vermont X - - 
Kentucky X Virginia X - - 
Louisiana X - - Washington X - - 
Maine X WestV-a - X 
Maryland X Wisconsin X - 
Massachusetts X Wyoming X - - 
Michigan(c) x X X VirgillISlands - X 
Mississippi X 

- - - - - - - - - - 
... - - - - - - - 

- - - - - - - - - - - 
- - 
- - - - - - - - 

- - - 
Missouri X - - 
Montana X 
Nevada X 
Source: 1990 NFUU Survey on Commission Regulation of Water Systems. 

(a) Utilities may use an historic test year or a test year with up to 9 months 

- - Number of - - cc 32 5 14 
. .  

rojected. 
8 m d  systems use historid test year with the option of forecasting; large 
systems use a future test year. 

c) At the utility's option. 
d Projections for 12 months. 
e Abbreviated filing for very small systems with historical test year. Other 

systems use a mixed test ear. 
( f )  Not beyond a 12-month orecast for mixed historical and future test years. r 1 1  
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Embedded-cost allocation depends, ht, on the availability of accurate and 
fairly detailed cost data. This may be facilitated by a uniform system of accounts. 
Most state regulatory commissions rely on the system developed by the National 
Association of Regulatory Utility Commissioners (NARUC) for Class A utilities 
(revenues exceeding $750,000), Class B utilities (revenues between S150,000 and 
S750,ooO) and Class C utilities (revenues less than SlSQOOO). Hawaii and Montana 
do not use the NARUC system while CaIifomia, Massachusetts, and New York have 
developed their own systems of ~OCOU~US for water utilities~o The NARUC 
accoUnting system for Class A water utilities appea~~ in appendix A of this report. 
In addition to accouIlting information, cost allocation depends on system design and 
load data as well as any other information required to develop cost allocators. 

Assuming that the necessary data are available, the allocation of water utility 
costs begins with functionalizatiox~ For water seMce, this involves categorizing 
costs into areas such as source development, pumping, transmission. treatment, 
storage, and dktriiution. Since functionalization is essentially based on engineering 
system design, there is relatively little controversy in this step. However, 
alternative sources of supply (such as purchased water) and nontraditional sources 
of capacity (such as leak detection and repair, and conselvation programs), may 
require special attention in the development of functional categories. A more 
difficult area of cost functionalization is the treatment of joint or common costs, 
which requires development of allocation criteria. Finally, projections of future 
costs can be tricky, and care must be taken to place them in the appropriate 
functional categories. 

As mentioned earlier, the next step involves classifying the cost of utility 
service according to customer, capacity (demand), and commodity (operating) costs. 
Fire protection costs can be classified separately as well. Customer costs are 
those assodated with metering, billing collections, and customer service. Capacity 
costs are those generally assoCiated with the physical plant required to meet peak 
demands for water service. Because cost allocation is sensitive to how peak 

National Association of Regulatory Utilify commissioners, NARUC Annual 
Re rt on Utility and Canier Repbizon I988 (Waslungton, Dc: National Association 
of f;o egulatory Utility Commissioners, 1989), 746. 
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are defined, care must be taken in their definition. Some of the available 
methods are? - Correlation analysis to determine those daily and seasonal 

eriods that most appropriately reflect the margins of cost 
for the rating periods. 

Judgment to specify when the safe-yield of any capacity element 
must maintain a certain temporal reliabiity. 

- Statistical and mathematical modeling to determine the 
intertemporal homogeneity of marginal costs. 

- practical considerations can be used based on rough and ready 
principles of calcula- the probabili of ex available 
system capaaty, which may vary & L n * a e r e n t  
periods. 

commodity costs vary directly with levels of production or consumption, such 
those associated with treatment chemicals and energy. Fire protection costs are 

those associated with the flow requirements needed to fight fires. In classification, 
all costs must be appropriately accounted for (that is, "fully allocated") and 
particular attention should be paid to the effects of some costs on others. 

Once total costs are functionalized and classified, the final step is to assign 
costs to service (or customer) classes. Although many water utilities serve only one 
or two service classes, the possibilities include residential, commercial, industrial, 
wholesale, institutional, public authorities, and fire protection. Cost assignment to 
customer classes, for the purpose of generating rates, usually involves assigning 
customer costs on the basis of service connections, assigning commodity costs on 
the basis of usage, and the difficult (and sometimes arbitrary) assignment of 
capacity costs. While some costs, such as fire protection and system development, 
are directly assignable to customers, most require the use of cost allocators. 

A simple example of the allocation of Unit costs appears in table 3-4. In this 
case, revenue requirements are defined for an investorswned utility and costs are 
allocated between general water service and fire protection service. Fire protection 
costs are treated as incremental costs, and they affect virtually all of the other 
functional cost areas. Other approaches may be taken to allocating fire protection 

l1 Stephen L Feldman, Robert Obeiter, Michael Abrash, and Martin Holdrich, 
An opemtional Approach to Esrimating the Mmginal Costr of Urban Water Supply 
with ZlZutidve Applications (Unpublished report to the Wisconsin Public Service 
Commission, October 21,1980), 28. 
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TABU34 

ALU)CATION OF REVENUE REQ- 

Allocation to: 
Total Unit General Fire 
Costs semce Service 

Expense Function (cents) (=w (cents> 

Operation and maintenance 
source of supply 
pumping 
Water treatment 
Transmission and 

Distriiution 
Administration and 

General 

Customer aEcounts 

Taxes 
Federal 
Local & state revenue 
Real estate 

Depreciation 

Total operation and maintenance 

Interest and carrying charges 

Stockholder payments 

Balance for capital additions 

Total revenue requirement 

8.9 
7.7 
33 

6.7 

13.0 

3.4 

113 
152 
1.1 

4.9 

755 

10.8 

11.9 

1.8 

100.0 

8.8 
7.6 
33 

5.0 

113 

33 

9.1 
13.1 
1.0 

4.0 

66.5 

8.6 

9.5 

1.4 

86.0 

0.1 
0.1 
0.0 

1.7 

1.7 

0.1 

2.2 
2.1 
0.1 

0.9 

9.0 

2.2 

2.4 

0.4 

14.0 

Source: J. Richard Tompkins, "Fire Protection Charges," in A W A  seminmon the 
Ratemnldng Pmcm: Govrg Beyond the Cost ofsatice @ewer, CO: American Water 
Works Association, 1986), 25. 
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-e is to allocate primary costs to fire service and incremental costs to 
general service; another is to docate costs on a proportional basis. However, the 
&-tion of incremental cost to fire service may be a least-ast approach to this 
M e .  The allocation of fire service costs to customer classes can be based on 
population, service connections, fire hydmnts, hydrants per inch-foot, acreage, 
housing stock, fire-flow factors, or other criteria For example, fire demand 
requiremen6 for the different customer classes can yield fire-flow factors as 
depicted in table 3-5. In this case, the water system serves mainly residential and 
commercial customers and requires an average fire 5ow of about 2,400 gallons per 
minute (gpm). These factors can be used to allocate the cost of transrmss * ion 
facilities among service classes as well as among service temtories, such as 
different xnunicijdities served by one utility. 

Flow Fire 
Area Assigned Flow 

Customer Classification Acres (gPm) Factor 

Residential 

Commercial 

Industrial 

11,000 WOO 11,Ooo 

6,300 3,000 1&900 

4,700 5,000 23,500 

Total 22m zm 53,400 

Source: J. Richard Tompldns, “Fire Protection Charges,“ in A W A  Seminm on the 
Rat- P ~ o c ~ :  Gourg B q t d  the cost of Service (Denver, CO: American Water 
Works Association, 1986), 23. 

l2 J. Richard Tompkins, “Fire Protection Char es,” h A W A  Seminar on the 
Ratemakjng Process: Going Beyond the Cost of Service ?Denver, CO: American Water 
Works Association, 1986), 19-28. 
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Cost allocation is a prerequisite to rate design (addressed in the next chapter). 

Rates generated from a cost study should be analyzed in terms of revenue 

implications. Rates that depart significantly from current levels or have unexpected . 

effects on revenues should lead the analyst to verify the parameters of the cost 

study, including allocation criteria and methods, to check for possible errors. 

However, the reconciliation of costs and revenues ultimately is the responsbility of 

decisionmakers who may wish to take into account additional regulatory principles 

and public policy considerations. 

Criteria 

Cost allocation is made less arbitrary with the development of appropriate 

criteria on which cost analysts may rely. Several cost assignment criteria may be 

appropriate in allocating water utility costs: 13 

· Cost causation 
· Traceability 
· Variability 
· Capacity required 

BenefiClality 

The first criterion-and perhaps the most important-is cost causation. This 

emphasizes that costs should be assigned to the revenue generating customers or 

services that cause the costs to be incurred. A closely related criterion, 

traceability, means that costs to be assigned must be identified with a revenue 

generating unit, that is, a customer class. Traceability (a primary test of cost 

causation) implies that costs and their causes either are empirically observable or 

conceptually logical. Variability suggests that costs, although not necessarily 

traceable, can vary with the usage volume associated with the revenue generating 

unit. This criterion (a secondary test of cost causation) implies that certain costs 

exhibit a systematic relationship with specific measures of output A fourth 

criterion is capacity required, which means that costs are assigned according to 

whether the service could have been rendered if the specific costs had not been 

13 William Pollard, A Peak-Responsibility Cost-oj-Service Manual Jor Intrastate 
Telephone Services: A Review Draft (Columbus, OH: The National Regulatory 
Research Institute, August 1986). 
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incurred. (This also may be a secondary criterion that can be applied in cases 

where both the traceability and variability criteria fail to be instructive in cost 

allocation.) The criterion of last resort is beneficiality, which suggests that costs 

are assigned to customers or services that benefit from the costs; that is, incurring 

the cost is necessary to providing the service. This criterion implies that without 

the cost being incurred, the service would be provided inefficiently. Perhaps the 

most prominent application of the beneficiality criterion in water supply is in the 

allocation of fire protection costs. 

Methods 

An early approach to water utility cost allocation is known as the functional­

cost method.14 It emphasizes the separation of costs into those associated with: (1) 

production and transmission, (2) distrIbution, (3) customer costs, and (4) hydrants 

and connections. Customer costs could be divided further into (a) meters and 

services and (b) customer billing and collections. The method has been criticized 

for its overreliance on analyst judgment and its failure to account fully for those 

costs driven by capacity or demand.15 However, the functional-cost approach laid 

the groundwork for more sophisticated methods that are more responsive to these 

criticisms. Also, for the very smallest water utilities a functional-cost analysis 

may be better than no cost analysis at all. 

Today, the cost-of service approach is usually associated with what are known 

as fully allocated or fully distributed methods that involve cost allocation based on 

variations in demand for utility services. Although there are many variations, two 

distinct approaches can be found to the full allocation of costs: the peak 

responsibility method and the noncoincidental-peak responsibility method.16 

14 American Water Works Association, Water Rates, 21-22 . 

15 Ibid. 

16 National Economic Research Associates, "An Overview of Regulated Rate­
Making in the United States" (February 1977); and Robert J. Malko, Darrell Smith, 
and Robert G. Uhler, "Topic Paper No.2: Costing for Rate-Making" (August 1981), 
in Electric Utility Rate Deszgn Study Report to the National Association of 
Regulatory Utility Commissioners (Palo Alto, CA: Electric Utility Rate besign Study 
Group). 
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The peak responsibility method is also known as the coincident peak or Wright 

method. It considers both the magnitude of peak demand and its timing but does 

not incorporate average demand or volume of usage in the allocation of capacity 

costs. The allocation basis is the user class contribution to system peak demand. 

I ts conceptual base is that those users who cause peak demand should pay for the 

capacity required to supply it. Off-peak users are presumed not to affect capacity 

requirements and capacity costs. 

Several criticisms have been leveled at the peak responsibility method. 

Primarily, it assigns no capacity costs to off-peak users thus producing the criticism 

that such users should not be relieved entirely of the capacity cost burden. For 

example, off-peak usage contributes to the incremental capacity required to permit 

the scheduling of routine system maintenance. Another criticism is that the 

assignment of all capacity costs to peak services creates the potential for unstable 

(shifting) peakS. A criticism., however, that has less merit is that users with 100 

percent load factors do not contribute to system peak demand and therefore should 

be assigned no capacity costs. 1bis argument ignores the concept that all users at 

system peak demand are coresponsible for the peak demand; that is, if the 100 

percent load-factor-user shifts consumption from peak to off-peak, less system 

capacity is required. 

The noncoincidental peak method is also known as the class maximum demand 

or Hopkinson method. In the American Water Works Association's rates manual, the 

commodity-demand method is an example of this approach.17 It distinguishes 

between customer costs, commodity costs, and demand (capacity) costs. An example 

of this method appears in appendix B. 

Noncoincidental methods such as this consider the magnitude of peak demand 

but do not incorporate either the timing of peak demand or usage (average demand) 

in the allocation of capacity costs. The allocation basis is the customer class 

contribution to the sum of the maximum demands for all user classes. By ignoring 

direct responsibility for system peaks, the method allocates some capacity costs to 

all user classes. Criticisms of the method include an insufficient adherence to the 

cost causation standard and inadequate recognition of the benefits of off-peak 

demand. 

17 American Water Works Association, Water Rates (Denver, Colorado: 
American Water Works Association, 1983). 
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Many fully allocated or fully distributed cost methods have capacity cost 

allocations based on both demand and consumption. Most of these methods are 

variations of the average-and-excess demand method, also described by the American 

Water Works Association as the base-extra capacity method. I8 An example appears 

in appendix C. 

The base-extra capacity method, or Greene method, distinguishes between 

customer costs, base capacity costs, and extra capacity costs, meaning capacity 

needed to meet hourly, daily, or other peak demands. Thus it considers both peak 

demand and average demand but does not directly incorporate the timing of demand 

in the allocation of capacity costs. The approach involves an initial estimation of 

capacity costs assuming all users are operating at a 100 percent load factor. These 

estimated base capacity ~sts are allocated to user classes on the basis of usage. 

The extra or excess capacity costs then are allocated on the basis of the excess of 

maximum demand over average demand for each user class. The noncoincident-peak 

responsibility method is generally used in calculating the class maximum demand. 

Examples of the determination of allocation bases for facilities designed for 

maximum-day use and maximum-hour use are depicted in table 3-6. 

TABlE:U; 

EXAMPlE OF DE1ERMINAll0N OF ALLOCATORS 

USING BASE-EXIRA CAPACITY METIlOD 


AlIQcation P~rcenta~es 
Extra CanaC1~ 

Maximum Maximum 
Type of Use Quantities Ratio Base Day Hour 

Aver3,ie Day Use = lQmiQ = 1.0 = 66.7 
Maximum Day Use 15 mgd 1.5 333 

Avera~e Day Use = IQrniQ = 1.0 = 40.0 
Maximum Hour Use 25mgd 2.5 60.0 

Source: Joseph M. Spaulding, "Revenue Requirements and Allocation to Functional 
Cost Components," inAWWA Seminar on Developing Water Rates (Denver, CO: 
American Water Works Association, 1973),11-19. 

18 Ibid. 
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The base-extra capacity method makes little distinction between peak and off­

peak demand thus violating the cost causation standard. However, it does have 

validity in apportioning some capacity costs on the basis of usage; that is, higher 

load-factor customers have higher probabilities of system peak contribution than 

lower load-factor customers. In brief, base-extra capacity implicitly employs class 

load factors as a measure of peak responsibility; thus, certain benefits flow to low 

load-factor classes. The average-and-excess demand method implies that peak 

demand is only responsible for the incremental costs incurred because of increased 

demand levels. That is, peak demand is not responsible for all system capacity 

costs. 

In generaL fully allocated cost methods suffer from certain deficiencies. All 

methods other than the peak responsibility method permit user classes to shift usage 

from off-peak: to peak (thus increasing capacity costs) without increasing their class 

cost allocation. This occurs particularly when class peak demand at system peak is 

less than class average demand. The application of the various noncoincident peak 

responsibility methods can result in the inefficient utilization of existing capacity 

and increased system capacity requirements. There is also a tendency to channel 

difficult to allocate costs (for example, administrative costs) into the customer 

category. In these somewhat arbitrary cost assignments. value of service criteria 

may prevail. 

Commission Staff Perspectives on Cost Analysis 

As reported in table 3-7, twenty-four of the state commissions require some 

form of cost analysis in conjunction with water rate proceedings. Eighteen 

commissions require cost analysis of all water utilities in all rate cases. The New 

Jersey Commission requires the completion of a cost analysis on a case-by-case 

basis, while in six states the requirement depends on company size defined either by 

annual revenues or number of customers. For example, the commissions in Montana 

and Pennsylvania reported that cost analysis requirements applied only to companies 

having annual revenues exceeding $50,000 and $700,000, respectively. The other 

states with size stipulations reported only that larger companies were subject to 

cost analysis requirements. 
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TABLE 3-7 (continued) 

Who 
; 

! . Are cost performs Characterization of cost analysis used by 
State studies the cost r~lat~d wat~r ~st~ms(a)
Commission required? analysis? F CD BX FA MI 0 U 

South Carolina 
Tennessee 
Texas 
Utah 
Vermont 

no 
no 
yes(q) 
no 
yes 

n/a 
n/a 
utility 
n/a 
both 

(r) X 

X 
(b) 

X 
X 

Virginia 
Washin~on 
West VIrginia 
Wisconsin 
Wyoming 

no 
no 
yes 
yes 
yes 

n/a 
utility 
both 
both 
both 

X X 
X 

X 

X 

X 

Virgin Islands yes staff X 

TImes mentioned 6 9 12 23 7 9 

Source: 1990 NRRI Survey on Commission Regulation of Water Systems. 

(a) FC = Functional-cost FA = Fully allocated/distributed/embedded 
CD = Commodity demand MI = Marginal/incremental 
BX =Base-extra capacity o =Other (as noted) 
ED = Embedded direct U = Unknown 

b) Accrual basis. 
c) Fixed cost and commodity cost. 
d) Fixed cost and variable cost. 
e) Original cost. 
f) On an embedded basis. 
g) Commission staff may assist smaller systems. 
h) Requirement for large systems only. 
9 Wisconsin method. 
) Original cost or fair value. 

k) Actual book cost (accrual method). 
I) Requirement for systems with revenues in excess of $50,000 annUally. 
m) On a case-by-case basis. 
n) Rate base method; operating ratios or cost plus. 
O) Requirement for large systems (in excess of 15,000 customers) and medium 

sized systems (5,000 to 15,000 customers). 

Requirement for systems having revenues in excess of $700,000 annually. 

Depending on size of system. 

Commodity-demand (fixed costs and variable costs). 
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The survey revealed that cost analysis is performed in its entirety by 

commission staff in seven jurisdictions and by the utility in fourteen jurisdictions. 

In the remaining commissions, the responsibility for performing a cost analysis is 

split between the utility and the commission staff. The Kansas Corporation 

Commission reported that although water utilities are required to perform cost 

analyses, the commission staff may assist smaller water utilities in completing cost 

studies. Interestingly, not all the commissions mandating cost studies shift the 

entire burden of performing such analysis onto the water utility. In twelve 

jurisdictions, the commission and the utility share the responsibility. In three of 

the states that mandate cost analysis, the commission staff performs the cost study. 

Altogether, commission staffs are involved in developing cost studies in their 

entirety or on a shared basis in twenty-one of the jurisdictions surveyed. 

Regarding methodS of cost analysis, also reponed in table 3-7, the survey 

revealed that a variety of approaches are used by regulated water systems for 

purposes of cost analysis. Many state commission staff members characterize water 

utility cost studies as fully allocated costing (including fully diStributed and 

embedded cost analysis). Several jurisdictions indicated that regulated water 

utilities use two or more methods of cost analysis. Indiana, Missouri, and Nevada 

are noteworthy for the variety of cost studies that come before them. 

Results of the survey indicate a rather widespread use of the ratemaking 

manuals produced by the American Water Works Association, as reported in table 

3-8. Over half of the jurisdictions surveyed reponed the use of American Water 

Works manuals; seven jurisdictions indicated they used the manuals primarily as a 

general reference tool. Additional comments provided on the survey indicated that 

most found the manuals to be highly useful. However, it was noted that funher 

attention could be paid to specific types of costs and charges, with more detail 

provided on the different steps in cost analysis. Another comment was that many 

small water system managers lack the expertise or resources to use the manuals 

effectively. 

Finally, reponed in table 3-9, the survey responses expose a variety of 

concerns about specific COSt allocation issues affecting water provision. Commission 

staff in the jurisdictions under survey detailed twenty-one separate costing issues 

affecting water utilities. It appears that in terms of costs and their effects on 

water utilities, commission staff overwhelmingly are concerned with the impact of 
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TABl£3-8 


USE OF AMERICAN WATER. WORKS ASSOCIATION RATEMAKING MANUALS 


State Used by Used by State Used byCommission COIIlIIllSsion Utilities Commission Uled by
Conurussion Utilities 

Alabama yes nk New Hampshire yes yesAlaska yes· ok New Jersey yes nkArizona yes nk New Mexico yes nkArkansas no nk New York yes nkCalifornia yes· ok North Carolina no nk 
Colorado no ok Ohio yes yesConnecticut yes yes Oklahoma yes· yes(a)Delaware yes yes(a) Oregon yes yesFlorida yes· ok Pennsylvania yes yesHawaii no ok Rhode Island yes nk 
Idaho no nk South Carolina no nklllinois yes ok Tennessee no nkIndiana yes yes Texas yes· nkIowa no yes Utah yes·ok noKansas ok Vermont no nk 
Kentucky yes ok Virginia 

nkLouisiana no ok Washington 
no 
yes nkMaine yes nk West Vrrginia yes yesMaryland no ok Wisconsin yes okMassachusetts no yes(b) Wyoming no nk 

Michigan no ok Virgin Islands no nkMississil?pi no ok 
Missoun yes ok Number of 
Montana yes yes commissions 
Nevada yes· ok responding yes 28 12 
Source: 1990 NRRI Survey on Commission Regulation of Water Systems. 

• Primarily as a general reference. 

ok = not known. 
= some systems.~~ = large systems. 
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TABLE 3-9 

MOST IMPORTANT COST AlLOCATION. ISSUES AFFECI1NG WATER UTll.lTIES 

ACCORDING TO STAlE COMMISSION STAFF MEMBERS 


Issue 	 Number of Times Mentioned 

SDWA compliance/water quality improvements 24 
System upgrade/infrastructure improvements 8 

5 

Capital costs/debt 

Financial viability of small systems 

4 

Supply/water source costs 4 

ConServation related steps 4 

Labor costs/professional services/salaries 4 

Payment and allocation of fire protection costs 3 

Resale rates/price discrimination 2 

Taxes/federal taxes on contributed plant 2 

Appropriate rates of return for subsidiaries 1 

Marginal versus embedded cost analysis for new supplies 1 

Importance of rate design in cost recovery 1 

Obtaining load data 1 

Administrative costs 1 

., 	 Pumping costs (energy) 1 

Chemical costs 1 

Maintenance costs 1 

Metering costs 1 

Insurance and liability 1 

Water rights 1 

Source: 1990 NRRI Survey on Commission Regulation of Water Systems. 
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safe drinking water requirements on the cost of W3ler provision. The next most 

frequently mentioned issue of concern related to the cost of system upgrade or 

infrastructure improvements. Costing issues re~ to financial viability of small 

systems, capital costs and debt, water supplies, comemuion, and professional and 

labor related costs each were mentioned by roughJy 10 percent of the responding 

jurisdictions. Furthermore, a host of costing issues nmging from pumping and 

chemical costs to rate design and load data concerns were mentioned. The results 

clearly indicate that a wide range of cost allocation issues affeding water utilities 

are making their way onto commission agendas. 

CondusKm 

Costing analysis is not an exact science. Traditional or conventional cost 

allocation has the potential for arbitrary cost assignments with no definitive 

scientific, economic, or accounting basis. Much depends on the analyst devising the 

cost-of-service analysis. Thus, the cost results are, at best, onlY estimates of 

actual costs of service. In brief, all cost studies involve judgments and should be 

viewed as starting points rather than presumptive determinants of rate design. In 

sum, there is no single "correct" costing method, particularly for the allocation of 

system capacity cost. In this context, a range of cost studies is desirable (including 

marginal and incremental cost analyses), since substantially divergent results can be 

achieved depending on the judgments involved. A range of studies is highly 

desirable for planning purposes as well. 
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CHAPfER4 

MARGINALCOSf PRICING APPlJED TO WA1ER UI1llTIESl 

Central to the issues of cost allocation and rate design is contemporary 

economic theory, which is used by decisionmakers to understand certain 

consequences of policy choices. Among other things, theories raise expectations 

that certain decisions will have certain outcomes. This chapter reviews marginal­

cost pricing theory as applied to the case of water supply utilities. Attention is 

paid to the theoretical and applied aspects of the theory as well as to specific 

formulations for its use. Also included is a presentation of a method for 

calculating simple incremental costs based on a least-cost planning perspective and a 

comparison of the fully allocated and marginal cost approaches. 

Marginal Cost in Theory and Practice 

Economic theory argues for pricing resources at marginal costs to ensure their 

efficient allocation, thus maximizing consumer welfare. Marginal cost is among the 

prevailing standards by which achievement of the competitive ideal is measured, 

not just by economists but by regulators and judges as well. Prices that accurately 

reflect marginal or incremental costs send a signal to consumers about consumption, 

which in turn sends a signal to producers about production. 

Marginal cost is defined in economic theory as the derivation of the total 

cost function with respect to output. Unfortunately, this definition obscures both 

the conceptual and pragmatic problems that can be experienced in estimating the 

marginal cost of water service. 

Put more simply, marginal cost is the additional cost of producing or selling a 

single incremental unit.2 The marginal cost of water service is the cost incurred 

in providing more water service. In practical tenns, the two essential components 

1 This chapter is based in part on Patrick C. Mann, Water Service: Regulation 
and Rate Reform (Columbus, OH: The National Regulatory Research Institute, 1981) . . 

2 See Patrick C. Mann and Donald L Schlenger, "Marginal Cost and Seasonal 
Pricing of Water Service," American Water Works Association Joumal74 no. 1 
(January 1982): 6. 

63 

\ 




of marginal cost are, first, the change in operating costs caused by changing the 

utilization rate for existing capacity and, second, the cost of expanding capacity, 

including the operating costs associated with the increased capacity. If the water 

utility is operating below capacity, marginal cost involves the incremental operating 

cost of producing more product units within the existing system capacity. In 

contrast, if a capacity increment is required, marginal cost involves the new 

capacity costs as well as the operating cost associated with the capacity increment. 

Calculating marginal costs involves projecting capacity and operating costs for a 

specified time span given a particular demand forecast. Such projections must take 

into account certain characteristics of water utilities themselves as well as 

potential influences on demand, including price. 

The welfare principles that underlie marginal-cost pricing theory, as well as 

the allocative implications of the marginal-cost pricing rule, were set forth by 

Ruggles} Works by Vickrey and Wiseman are excellent sources for some of the key 

theoretical objections to marginal-cost pricing.4 These objections include the 

theory's limited value in selecting among alternative investments, the distortion 

effects on income distribution, and the value judgments implicit in applying 

marginal-cost pricing. Works by Steiner and Hirshleifer provide the early 

theoretical discussion of peak-load pricing, that is, its marginal-cost aspects and the 

pricing efficiency implications posed by variations in demand over time.5 

The arguments for marginal-cost pricing involve economic efficiency and 

correct price signals. Prices for water service that equal marginal cost generate 

an efficient allocation of resources. The logic is that consumers are being induced 

to use water efficiently since the value they place on additional units of water is 

equal to the value they place on additional units of alternative or sacrificed goods. 

Ifwater rates are unequal to marginal cost, consumers are receiving incorrect 

3 Nancy Ruggles, "1be Welfare B~is of the Marginal Cost Pricin~ Principle," 
and "Recent Developments in the Theory of Marginal Cost Pricing," Review of 
Economic Studies 17(1949-1950): 29 and 107, respectively. 

4 William Vickrey, "Some Objections to Marginal Cost Pricing," Journal of 
Political Economy 56 (June 1948): 218-238; and J. Wiseman, "1be Theory of Public 
Utility Price," Oxford Economic Papers 18 (February 1957): 56-74. 

5 Peter O. Steiner, "Peak Loads and Efficient Pricin~" Quarterly Journal of 
Economics 71 (November 1957): 585-610; and Jack Hirshleifer, "Peak Loads and 
Efficient Pricing: Comment," Quarterly Journal ofEconomics 72 (August 1958): 451-62. 
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signals regarding the resources used in water production; therefore, they will tend 

to consume either too little or too much water. Conservation is incorporated into 

the economic efficiency concept but economists generally do not view decreasing 

consumption in itself as a meaningful goal. That is, conservation is not decreasing 

usage per se, but instead involves the operation cost and capacity savings from 

efficient (marginal-cost) pricing. 

Water rates based on marginal cost provide the foundation both for attaining 

an efficient utilization of water system capacity and attaining efficiency in capacity 

investment. Marginal-cost prices send signals to consumers about the resource cost 

consequences of their consumption decisions and, conve~ly, reflect the cost 

savings if consumers forego the consumption of additional units of water service. 

The ultimate purpose of marginal-cost pricing is to provide correct price signals for 

consumption decisio~ Thus, when consumers affect water system costs by 

3.ltering their consumption patteI1lSy their bills change accordingly. In brief, 

marginal-cost prices reflect the immediate and near-term future cost consequences 

of usage decisions rather than the historical cost consequences of consumption 

decisions. Since pricing affects future usage decisions, not past usage decisions, 

future costs are those relevant for pricing. 

In simple terms, economic efficiency is a standard which signals that no 

further reallocation of resources (either to or from the provision of water service) 

would enhance consumer satisfaction. The price equal to marginal-cost equation is 

the best available measure of attaining this standard. For example, price is the 

best proxy for the value placed on additional units of water service; marginal cost 

is the best proxy for the value placed on additional units of alternative goods. By 

water prices reflecting the immediate and near-term future costs of resources used 

or saved in water consumption, the marginal-cost approach implies a concept of 

equity in which consumers pay for these costs. In contrast, water prices based on 

average historical costs create the illusion that resources that can be used or saved 

at present or in the near-term future cost as much or as little as in the past. 
The approach implies a concept of equity in which consumers pay for the past costs 

of consumption decisions. 

There are numerous ways of conceptualizing marginal costs: avoidable costs, 

product-specific costs, single and multiproduct costs, total service incremental 
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, 
costs, and average incremental costs are among the choices.6 Incremental cost is a 

I 
f: concept similar to marginal cost. While theoretical marginal cost refers to one­

unit changes in output (such as a gallon of water), incremental cost can refer to 

larger changes in output (such as a million gallons of water), but also can refer to 

nonoutput changes (such as a change in water quality or system reliability). In 

I addition, incremental costs can reflect changes in total cost over time. Economic 

purists prefer to use one gallon rather than a million gallons because it is truer to 

I 
. ; the theoretical idea of change at the margin. The incrementalist perspective is less 

rigorous but more practical Nonetheless, for most purposes the concepts of 

marginal and incremental cost are virtually interchangeable. 

There are also ~ternative ways of estimating marginal costs.7 The three basic 

I 
approaches are engineering process models, econometric models, and optimization or 

simulation models. Engineering process models emphasize engineering estimates 

about the cost of alternative supply options. Econometric models use statistical 

techniques to estimate costs on the basis of the behavior of key cost-causing 

variables. Such models are frequently used in predicting demand as well. 

Optimization models combine engineering and economic constraints to achieve an 

equilibrium, as depicted in figure 4-1. Some alternative ways of measuring marginal 

costs in water supply are summarized in table 4-1. 

Not everyone subscribes to the economist's social welfare paradigm. with its 

accompanying faith in the competitive ideal. Nor does everyone agree on its 

application to cost allocation and rate design decisionmaking or the appropriate 

method for doing so. Yet even if one does not see marginal-cost pricing as a 

means to economic efficiency, it still can be counted among the most important 

tools for cost allocation, rate design, and planning. At the very least, an 

understanding of marginal costs is helpful in evaluating other prospective analytical 

methods. What other goals the method achieves depends on one's perspective and 

policy goals. 

6 For an overview, see William Pollard, "Economic Theory Relevant to 
Marginal and Incremental Cost Estimation," a paper presented at The National 
Re~latory Research Institute's Telephone Cost-of-Service Symposium in Columbus, 
Ohio (August 12-17, 1990). . 

7 Ibid. 
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r-----------+ INITIAL DEMAN D 

1 
OPTIMIZATION MODEL 

1 
PRICE = MARGINAL --COST 

1 
NEW DEMAND 

1 
YES .-. -- CHANGE IN DEMAND 


1 
NO 

1 
PRICE-DEMAND 
EQUILIBRIUM 
ACHIEVED 

Fig. 4-1 . Price-demand equilibrium analysis. 
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TABl.E4-1 


SOME ALTERNATIVE ME1HODS FOR CALCUlATING MARGINAL cosrs 


Short-run Costs 

· 	 Estimate the average of past observed operating costs for each of the rating 
(such as, peak and off-peak) periods. These costs are then averaged for each 
rating period. 

· 	 Take some average of hourly operating costs for a given rating period from an 
economy dispatch model--that IS, optimizing the dispatch of pumping stations 
and water tower discharge. 

· 	 Examine short-run operating costs and certain fixed costs with respect to 
meeting load requirements tor any given hour. 

· 	 Determine the change on the long-run total cost function with varying load 
conditions. The change in costs can be calculated using the cost difference 
from one optimal system design to another as a result of a new load duration 
curve. 

· 	 Derive a set of hourly operating costs from an economy dispatch model. Rating 
periods can be chosen on the basis of the cost data. 

· 	 Derive the operating cost of the peaking plant or a hypothetical plant, 
simulated with a change in load conditions. 

· 	 Derive the operating costs of a rating period subject to a safe yield or 
reliability constraint. 

Source-related Capacity Costs 

· 	 Derive the difference between hypothetical expansion ,Elans that are totally peak 
related and calculate the cost in present value terms. (Some system expansions, 
such as reservoirs or wells, may be used for peak capacity only). 

· 	 Derive the annual incremental cost of any added capacity cost as a result of an 
expected increase or change in load, allocating these costs to the rating periods 
on the basis of the ratio of loads between periods. 

· 	 Determine the incremental capital costs of all new units and allocate them to 
the appropriate rating period. 

Calculate the annual capacity cost of any increment of capacity for peak usage 
and adjust that cost for safe yield or other relevant criteria. These costs can 
be allocated to rating periods on the basis of comparing the safe yields for 
different rating periods. 

68 




TABlE 4-1 (oontinued) 

Tranmdssion and Distribution Costs 

· 	 Treat incremental transmission investment which is related to the incremental 
peak load growth as a residual to ensure the equality of a revenue requirement 
to projected revenue collections. 

· 	 Use either linear regression or simple division so that additions in transmission 
and distribution are related to some measure of peak load growth. 

· 	 Use regression analysis to relate the levelized transmission and distribution 
sales and other costs to either off-peak, peak, administrative short-run, or 
. variable costs. 

· 	 Use changes in transmission investment cost related to changes in peak 
demand. 

· 	 Relate transmission costs to a price leveled series of cost to peak demand. 
Distribution costs can be based on a minimum distribution system. 

· 	 Use transmission-line losses. Distribution line losses plus average of the 
incremental connecting charges for new customers can be calculated. 

Use embedded average cost for distnbution if it is too difficult to calculate 
marginal distribution cost. 

Source: Adapted from Stephen L Feldman, Robert Obeiter, Michael Abrash, and 
Martin Holdrich, An Operational Approach to Estimating the Marginal Costs of 
Urban Water Supply WlIh Illustrative Applications (Unpublished report to the 
Wisconsin Public Service Commission, October 21, 1980),24-28. 
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Estimating the Marginal Cost of Water 

Marginal-cost estimation in water seIVice involves forecasting future cost and 

output streams. These projections require information on several variables, 

including technology, input price behavior, and price elasticity of water demand. In 

addition, a planning horizon must be specified as well as appropriate capital 

recovery and annuitization rates. Marginal-cost estimation is forward looking; 

that is, marginal operating cost, marginal capacity cost, marginal purchased water 

cost, and marginal customer cost involve engineering forecasts of costs incurred or 

avoided if usage, capacity, or the number of customers change. Finally, the 

marginal cost of water seIVice varies both with time (for example, peak demand as 

compared with off-peak demand) and with space (for example, locational variations 

within the utility service area). 

Naturally, the biggest difficulty in applying marginal-cost pricing is estimating 

marginal costs, which depends on assumptions about where the next increment of 

supply will come from and, of course, its cost. Several different supply options 

providing different increments of capacity may be available. A new well, for 

example, adds a much smaller increment of capacity than a new reservoir and 

probably at a substantially lower overall cost. However, the per-unit incremental 

cost of the reservoir may be lower than that of the well because of the reservoir's 

larger capacity. Choosing between the two supply options depends on the forecast 

of water demand along with hydrological and water quality considerations. 

Marginal-cost theory is typically operationalized through the development of 

time-differentiated rates, an example of which appears in table 4-2. Although time­

differentiated pricing logically flows from marginal-cost pricing, seasonal rates can 

be based on average or embedded cost as well as on marginal cost. In water 

service, the emphasis on seasonal rather than time-of-day pricing is essentially a 

function of water system design. 8 Distribution systems are generally designed to 

meet the maximum instantaneous flows anticipated from fire protection. The hourly 

peak demands of consumers are therefore not essential in the design of the 

distribution system. Thus, for most water systems there is minimal variation in 

8 Steve H. Hanke, "A Method for Integrating Engineering and Economic 
Planning," American Water Works Association Joumal71 (September 1978): 487-9l. 
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TABLE 4-2 

EXAMPLE OF MARGINALCOST FUNCllONAIlZA1l0N 

FOR DEVEWPMENT OF SEASONAL RATES 


Marginal annual cost of capacity (S/mgd/year) 
Source 
Treatment 
Transmission 
Distribution 

Sbort-nmoosts (S/1,OOO gallons) 
Electricity 
Chemicals 

. Maintenance 

Definition of peak periods 
Number of days in peak season 
Number of peak hours per day 
Number of peak days per week 
Number of peak hours in peak season 

. cost ofwater (S/1,OOO gallons) 

~k season. all hours
~S ort-run costs 


Source 

Total 


Peak season. off-peak hours 

Short-run costs 

Source 

Treatment 

Transmission 

Total 


Peak season. peak hours 

Short-run costs 

Source 

Treatment 

Transmission 

Distnbution 

Total 


Seasonal rates (S/l,OOO gallons) 
Off-peak season 
Peak season 

19,361 
o 

27,669 
12,912 

0.111 
0.010 
0.373 

153 
10 
7 

1,530 

0.494 
0.053 
0.558 

0.494 
0.053 
0.000 
0.181 
0.743 

0.494 
0.053 
0.000 
0.181 
0203 
0.949 

0.558 
0.829 

Source: Stephen L Feldman, Robert Obeiter, Michael Abrash, and Martin Holdrich, 
An Operational Approach to Estimating the MarginoJ Costs of Urban Water Supply 
With Illustrative Applications (Unpublished report to the WlSCOnsin Public Service 
Commission, October 21, 1980),68. Adjusted marginal prices also are reported. 
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incremental cost associated with daily demand cycles. Similar to the distribution 

system, storage capacity is determined more by fire protection considerations than 

by anticipated peak hour demands. Elevated storage can also partially accommodate 

the daily use cycle (peak and off-peak hours) as well as peak demand for 

transmission capacity. In contrast, major supply sources and major transmission, 

pumping, and treatment facilities are generally designed to meet seasonal variations 

in demand. For many water systems, the capacity costs of these facilities primarily 

reflect summer peak demands. Thus, for most water systems there is substantial 

variation in the incremental cost associated with their seasonal demand cycles. 

Regarding time-differentiated pricing in water service. the emphasis thus should be 

on long-term (maximum day) demand rather than on short-term (maximum hour) 

demand. Chapter 5 contains a more detailed discussion of seasonal rates. 

Application Issues 

Several obstacles can impede the effective application ofmarginal -cost pricing 

to water service. For example, Harbeson questioned whether economists actually 

comprehend the magnitude of divergence between estimated and theoretical marginal 

cost.9 Similarly, Twvey asserted that the textbook concept of marginal cost was 

too simplistic to be useful.lO 

The application of marginal-cost theory in the water sector involves many 

tradeoffs among competing concerns. 11 The manner in which this complex set of 

constraints is handled in any particular circumstance depends on how marginal cost 

is perceived. The conclusions that may be reached will differ to the extent that 

different conceptions of marginal cost exist. The application of marginal-cost 

pricing theory to water utilities raises four general issues: (1) allocative efficiency, 

(2) cost and rate stability, (3) financial viability, and (4) administrative feasibility. 

As seen in table 4-3, each of the general application issues is associated with some 

specific application issues. 

9 Robert Harbeson, "A Critique of Marginal Cost Pricing," Land Economics 31 
(February 1955): 54-74. 

10 Ralph Twvey, "Marginal Cost," Economic Jouma/78 (June 1969): 282-94. 

11 Steve H. Hanke and Robert K Davis, "Potential for Marginal Cost Pricing in 
Water Resource Management," Water Resources Research 9 (August 1973): 808-25. 
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TABlE 4-3 

GENERAL AND SPECIFI~ APPliCATION ISSUES 

ASSOCIAlED WfIH MARGINALCOST PRICING 


General Issues Specific Issues 

Allocative Efficiency 

Cost and Rate Stability 

Fmancial Viability 

Administrative FeasIbility 

Income distribution effects 
Barriers to economic efficiency 
Ineffectiveness 
Competing policy goals 

Needle peaking and shifting peaks 
DistrIbution and customer costs 
Fire protection costs 
Purchased water costs 

Excess revenues 
Inadequate revenues 
Bypass 
Arbitrary remedies 

Data requirements 
Predictive accuracy 
Time lags 
Public opposition 

Source: Authors' construct. 
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Allocatiye EfficieIl0" 

Externalities pose a limitation to marginal-cost pricing theory in terms of 

economic efficiency. The observed willingness of consumers to pay incremental 

costs should not be the sole criterion for supplying them with water service. 

Externalities are associated with water service. For example, an external benefit 

that may result from the consumption of potable water is that the health of the 

consumer may improve with use of improved supplies; as a result, the consumer may 

not infect another consumer whose future health also will be enhanced. However, 

since the first consumer does not take the health of the second into consideration 

in decisions to consume water, willingness to pay incremental costs tends to 

understate the benefits to the community. In addition, consumers may not 

sufficiently understand the linkage between water quality and public health. 

Another example is the provision of water service for fire protection which, when 

afforded to one resident, also benefits neighbors by stopping the spread of fires and 

holding down fire insurance rates. Consumers may not understand implicitly the 

linkage between water service reliability and fire protection. 

With respect to output, costs tend to be marginal only intermittently, 

depending on system utilization. H water system capacity is less than fully utilized, 

the only costs immediately attnoutable to additional water usage are certain 

operating costs (including the cost of purchased water). These costs are referred to 

as short-run marginal cost (SRMC). Long-run marginal cost (LRMC), in contrast, 

refers to the sum of SRMC and marginal capacity cost (MCC)-the cost of extending 

capacity to accommodate additional usage. The two definitions of marginal cost-­

one applicable in the short run and the other in the long run-must be reconciled 

since a pricing policy which is associated with the efficient use of existing capacity 

can result in nonoptimal investment decisions, and vice versa. 

Strictly interpreted, the marginal-cost approach requires that price equal SRMC 

when capacity is not fully utilized, but, as full capacity utilization is attained, price 

should be increased to ration existing capacity. Once a capacity increment is 

completed, price should fall again to SRMC, for then the only real incremental costs 

are operating costs. In brief, prices theoretically should be increased with 

increasing demand in the period before a capacity increment is necessary; then when 

the capacity increment becomes available (and excess capacity exists), prices should 
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be decreased, as illustrated in figure 4-2.12 Water price, therefore, has the twin 

objectives of (a) attaining an efficient allocation of resources when the system is 
operating at less than full capacity, and (b) providing signals for when to invest in 

additional capacity.13 

Some analysts have addressed the "second best" problem; that is, the issue of 

marginal-cost pricing not necessarily being optimal for the water sector given 

significant divergences from optimal pricing and optimal resource allocation in other 

sectors of the economy. 14 Marginal-cost pricing in one sector may still produce 

allocative inefficiency if the remaining sectors (through monopoly, taxatio~ and so 

on) have prices unequal to marginal cost. Water itself is not priced systematically 

in each of the major use sectors-agriculture, industry, and public supply. 

Allocation problems may be particularly apparent during periods of drought or when 

water supplies arc otherwise impaired. Finally, allocative efficiency may not be 

achievable if other policy goals-such as equity-take precedence. 

In additio~ some specific application issues related to allocative efficiency 

include income distribution effects, barriers to economic efficiency, ineffectiveness, 

and competing policy goals. First, marginal-cost pricing, as with any pricing 

scheme, has distributive effects on income, a public policy consideration that will 

generally arise in its implementation. Second, the anticipated economic efficiency 

gains from marginal-cost pricing may not materialize if, for example, technical or 

cost efficiencies are not achieved. Moreover, these efficiencies will remain elusive 

given deviations from efficient pricing in other sectors of the economy, including 

water use sectors other than public supply. Third, implementation of marginal-cost 

pricing through seasonal rates or other rate structures may have little or no effect 

on water consumption patterns which will be a disappointment for those who seek 

to use the rate structure to induce operational changes, such as load factor 

improvement. Fourth, policy goals other than alloca.tive efficiency, such as 

afford ability and equity, playa role in cost allocation and rate design. 

12 William Goolsby, "Optimal Pricing and Investment in Community Water 
Supply," American Water Works Association Jouma/67 (May 1975): 220-24. 

13 William Vickrey, "Responsive Pricing of Public Utility Services," Bell 
Journal ofEconomics 2 (Spring 1971): 337-46. 

14 William Vickrey, "Some Implications of Marginal Cost Pricing for Public 
Utilities," American Economic Review 45 (May 1955): 605-620; and Robert Harbeson, 
"A Critique of Marginal Cost Pricing," Land Economics 31 (February 1955): 54-74. 
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P·LRMC 

I PRICING RULE ~ 
P·SRMC I 

\ P·LRMC 
CAPACITY / 
CONSUMPTION 

P.SRM C ____ __-- _-- ____ -- _-- - \ 

P·LRMC 

- !CONSUMPTION IP·SRMC I 

TIME/PLANNING HORIZON 

Fig. 4-2. 	 Long-run marginal cost (LRMC) and short-run 
marginal cost (SRMC) pricing applications for lumpy 
capacity additions. 
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Cost and Rate stability 

Cost and rate stability problems associated with strict application of marginal­

cost pricing theory are especially apparent in the presence of capital indivisibility 

(also known as investment "lumpiness"), meaning that capacity is typically added in 

large increments, some of which have a relatively long service life. By contrast, 

the rate of capacity utilization changes gradually. In fact, lumpiness is a trait that 

can apply to operation and maintenance expenses as well, perhaps especially for 

very small systems. IS The indivisibility condition is particularly applicable to new 

water authorities which have a relatively small existing capital stock, and in which 

large investments are required to place a central system into full operation. Given 

initial capacity costs which are high relative to operation costs, strict marginal-cost 

pricing (as well as the strict use of embedded costs) will result in significant 

fluctuations in price creating a considerable source of uncertainty for consumers 

and creating problems (including rate shock) both for water utility managements and 

regulators. Even where it is technologically possible to extend capacity in 

relatively small increments, fluctuations in financing availability may result in 

capacity being extended in large increments. The exception is the already 

established water system with its large existing capital stock; in this case, if 

demand increments are relatively small and systematic, the indivisibility problem can 

be minimal. 

Another aspect of capital indivisibility is found in the water distribution 

network. Prior to its construction, distribution costs would be characterized as 

incremental costs. However, the distrIbution network is generally designed to meet 

demands placed upon it for many future years, during which time additional usage 

causes negligible incremental distribution capacity costs. Economic theory suggests 

that the price charged for this element of service also should be negligible. This, 

however, presents a conflict between economic efficiency and the financial viability 

of the water utility. 

Some specific application issues related to cost and rate stability are needle 

peaking and shifting peaks, distribution and customer costs, fire protection costs, 

15 Contrast, for example, the addition of another licensed operator to a small 
one-operator system as compared with a system already employing ten operators (all 
with comparable salaries, etc). Relative expenses woufd increase by 100% to the 
small system and by only 10% to the larger system. 
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and purchased water costs. Firs4 for a summer-peaking utility (because of lawn 

sprinkling), peak demand may not be substantially reduced by seasonal pricing, even 

though average demand declines. Results include the deterioration in annual load 

factors and revenue erosion. Seasonal rates may induce consumption that shifts the 

time of peaks but not their overall magnitude. Second, unstable rates can result 

from inappropriate cost allocation rules. Distribution costs (which vary with main 

size, number of customers, and location of mains) and customer costs (which are 

independent of capital expansion) can be handled through service charges. Third, 

capacity increments mayor may not include capacity for meeting fire flow 

requirements. The joint nature of water service for consumption and fire protection 

makes it difficult to calculate the marginal cost of fire protection; thus, there has 

been a tendency to avoid the calculation of marginal fire protection cost. Fourth, 

the calculation of marginal costs should fully account for wholesale purchases of 

treated or untreated water. 

Fmancial Viability 

The strict application of marginal-cost pricing theory will result in insufficient 

revenues to the water utility if average cost exceeds marginal cost and excess 

revenues if average cost is less than marginal cost. In other words, marginal-cost 

pricing may lead to a mismatch of costs and revenues. This is one of the chief 

concerns about the marginal-cost pricing approach expressed by the American Water 

Works Association. 16 Accordingly, "it may be necessary to structure customer 

charges to achieve a balance of revenues and costs or to diverge from marginal-cost 

pricing somewhat" in order to align costs and revenues. 17 Of course in doing so, 

the economic efficiency gains of the marginal-cost pricing method may be lost. 

There is also concern that high prices will lead to consumption reductions that in 

tum reduce revenues and threaten the financial viability of the water utility. For 

these reasons, it may not be possible to achieve the most efficient allocation of 

water supplies. 

16 American Water Works Association, Water Rates (Denver, CO: American 
Water Works Association, Manual Ml, Third Edition, 1983),57. 

17 Mark Day, "A Discussion of Empirical Evidence of the Conservation Impact 
of Water Rates," in Arizona Corporation Commission, Water Pricing and Water 
Demand (1986): 38. 
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Some specific financial viability issues that are in the implementation of 

marginal-cost pricing include excess revenues, inadequate revenues, bypass, and 

arbitrary remedies. First, water rates set equal to marginal cost may generate 

revenues in excess of revenue requirements for the water utility, primarily because 

historical accounting costs tend to underestimate the actual value of resources. 

Second, if prices based on marginal costs are below prices based on average costs, 

utility revenues will be inadequate. In particular, utilities with plentiful capacity 

may have difficulty recovering costs under marginal-cost pricing. Third, 

confronted with higher water rates, and based on price elasticities for water 

demand, some large industrial and commercial customers may bypass the local water 

utility in favor of self supply, which may have adverse effects on the utility's 

revenue stream. Fou~ methods to treat the problems of excess revenues, 

inadequate revenues, and bypass can be arbitrary and atheoretical, and many 

produce ambiguous price signals that undermine the potential for efficiency gains. 

Subsidization (in either direction) is more likely when revenues do not match costs. 

AdminiSfplrive Feasibility 

Sophisticated analyses of utility costs require substantial resources for data 

collection and cost calculati~n, affecting both utilities and their regulators. There 

are measurement difficulties associated with the way cost data are collected and 

stored in utility accounting systems and with the higher metering and administrative 

costs required for the collection of certain types of data. Long-run marginal-cost 

estimations are highly subjective and the use of large data bases and elaborate 

calculations may not always improve decisionmaking by utilities and their regulators. 

There is also the possibility that a well-executed average-cost pricing 

methodology will result in a close approximation of marginal costs, and do so in a 

simpler, more understandable way. In fact, some fully distributed cost studies may 

look much like marginal-cost studies. Decisionmakers may prefer the status quo 

analysis of historical costs, particularly if it is perceived to be less costly. The 

problem is in deciding whether the benefits of using marginal-cost analysis­

including efficiency gains--outweigh these administrative costs . 
• 

Some specific application issues related to administrative feasibility include: 

data requirements, predictive accuracy, time lags, and public opposition. First, 
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cost analysis requires substantial, accurate cost and demand data. Further, a rate 

structure can be no more sophisticated than the capability of measuring the water 

consumption to which the rate structure is applied. Thus water metering is 

essential and changes in cost accounting and billing practices may be necessary as 

well. Second, the cost forecasting necessary for marginal-cost estimation is 

imprecise and alternative calculation techniques yield different results. The 

approach also requires reliable data on the price elasticity of peak water demand. 

Without reliable elasticity estimates, price changes will have uncertain effects on 

revenues, load factors, operation costs, and capacity requirements. Third, billing 

cycles and time lags between the occurrence of peak demands, meter reading, and 

the customer's receipt of the water bill increase the uncertainty of consumer 

response to price. Fourth, the public and regulators may have difficulty accepting a 

radical change in the establishment of water rates, particularly if consumers 

perceive that a new rate structure is inequitable, unaffordable, or confusing. 

Most of these application problems can be addressed, if not resolved. For 

example, probably the most problematic issue is the potential for marginal-cost 

pricing to result in excess revenues for the water utility. Stephen Feldman and his 

colleagues proposed several alternative tactics for addressing this problem.18 One 

could decide not to reconcile the resulting rates with the revenue requirement. 

Assuming this is not desirable, costs can be adjusted while maintaining peak to off­

peak ratios. Alternatively, marginal-cost components (short-run and long-run) can 

be adjusted proportionately. Overcollections can be rebated or taxed. Intramarginal 

discounts can be used to lower rates. Rates also could be adjusted by treating 

distribution cost as a residual. Finally, the inverse elasticity rule can be used in 

rate design to treat different customer classes differently (Ramsey pricing). 

In sum, the application of marginal-cost pricing involves substantial problems, 

complicating its implementation. Interestingly, however, opponents of marginal-cost 

pricing stress these conceptual and applicational problems, rather than the possible 

superiority of conventional average-cost pricing. Many analysts recognize that the 

problems associated with marginal-cost pricing also apply to average-cost pricing. 
Of course, analysts' judgment plays a role in any method. 

18 Stephen L Feldman, Robert Obeiter, Michael Abrash, and Martin Holdrich, 
An Operational Approach to Estimating the Marginal Costs of Urban Water Supply 
with Illustrative Applications (Unpublished report to the Wisconsin Public Service 
Commission, October 21, 1980),28. 
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However, conceptual and applicational problems should not stifle ratemaking 

innovation. Perhaps the most serious difficulty in using marginal-cost pricing lies 

not in the theory itself or even in the calculation of marginal costs but in the 

actual translation of cost estimates into water rates. The potential beneficial 

effects on costs, price stability, and economic efficiency under a marginal-cost or 

incremental-cost approach would appear to tip the scales in favor of considering 

including this approach among other tools of the trade. 

Four Formulations of Marginal Cost19 

. Most definitions of marginal cost are similar in that they are forward looking; 

that is, they focus on immediate and near-term-future costs and output. 

Definitions differ in the extent to which they stress the importance of short-run as 

opposed to long-run costs, operation as opposed to capacity costs, and changes in 

consumption in different time periods. Thus, the definitions vary to the extent to 

which they focus on short-run versus long-run allocative efficiency and by the 

extent to which they attempt to minimize price fluctuations. Four marginal-cost 

formulations are discussed below: 

· Simple Marginal Cost (SMC) 
Textbook Marginal Cost (TMC) 

· Turvey Marginal Cost (1VMC) 
· Average Marginal Cost (AMC) 

All four formulations are presented for completeness, but while the first two 

lay the foundation for marginal-cost pricing, severe weaknesses preclude their 

application in the regulatory context. The other formulations are less true to pure 

economic theory but more pragmatic. 

19 See also, Patrick C. Mann, Robert J. Saunders, and Jeremy J. Warford, "A 
Note on Capital Indivisibility and the Definition of Marginal Cost," Water Resources 
Research 16 no. 3 (June 1980): 602-4. 
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Simple MaWn,] Cost 

Simple marginal cost (SMC) is defined as: 

(Rt - Rt-l) + It 
SMCt=--­

(Qt - Qt-l) 

where: 	 t = the year for which the calculation is being made, 
R = operating and maintenance expenditures, 
I =capital investment becoming operational, and 
Q = water output. 

If capacity increments are uneven, SMC generates cost estimations having 

significant volatility; thus the primary objection to this particular definition of 

marginal cost is that it precludes any averaging of future capacity increment. In 

this context, the remaining three formulations of marginal cost incorporate varying 

degrees of averaging or "smoothing" capital expenditures. It is stressed here that 

SMC, and similar formulations which focus primarily on short-run marginal cost, 

cannot be considered as practical cost estimation methods for water service. In 

brief, SMC, by focusing on the short-run, essentially fails to recognize the 

averaging of capacity increments, and the desirability of averaging to meet certain 

regulatory objectives. 

Textbook MawnaJ Cost 

Textbook marginal cost (TMC) consists of two components: short-run marginal 

cost (SRMC), reflecting operating cost increments, and marginal capital cost (MCC), 

reflecting capital expenditure increments. Similar to SMC, TMC reflects a relatively 

short planning horizon. 'fMC is defined as: 

'fMCt = SRMCt + MCCt 

(Rt - Rt-l) + rIt 
= 
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where: r = the capital recovery factor or the annual payment that 
would repay a unit loan over the econOmIC life, n years, 
of the capital expenditure with compound interest of i 
on the unpaid balance; that is: 

i (1 +i)n 
r = 

Given uneven capacity increments, TMC reflects both SRMC and MCC in the 

years in which capacity becomes operational and reflects only short-run marginal 

costs in the years in which no capital investment becomes operational. TMC, 

therefore, generates cost estimations exlnbiting substantial fluctuations. However, 

the application of the annuitization factor (r) to capital expenditures produces some 

averaging of capacity costs. 

Turvey M"an2na] Cost 

Turvey marginal cost (1VMC) is an estimation method advocated by Ralph 

Turvey for application in water supply.20 Similar techniques have been advocated 

for application to electric utilities.21 TVMC can be defined as the present worth of 

the cost increment resulting from the same permanent increment in demand starting 

at the beginning of year t-1 minus the present worth of the cost increment 

resulting from the same permanent increment in demand starting at the beginning in 

year t. That is, TVMC reflects the difference in the present values of the future 

cost streams by shifting (for example, postponing or accelerating) a specified 

capacity increment by one year. The focus is not on the total costs of capacity 

expansion but on the cost effects of postponement or acceleration of expansion. In 

this context., marginal cost is the cost saving from postponing a capacity increment 

and not the cost saving from abandoning the capacity increment entirely. 

TVMC considers marginal capacity costs with marginal operating costs defined 

as annual operating cost divided by the annual amount of water consumption. 

TVMC differs from the textbook conception of marginal cost in that it varies both 

20 Ralph Turvey, "Analyzing the Marginal Cost of Water Supply," Land 
Economics 52 (May 1976): 158-68. 

21 Charles J. Cicchetti, William J. Gille~ and Paul Smolensky," The Marginal 
Cost and Pricing ofElectricity (Cambridge, MA: Ballinger Publishing Company, 1977). 
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upward and downward and is positive only in those years when demand is at or 

near existing capacity; in between capacity increments, 1VMC is generally zero. 

TVMC is affected when capacity increments are pushed forward or backward in 

time. Given an increment to projected demand gro~ 1VMC measures the effect 

on the present value of total system costs from the acceleration in capacity 

expansion. Given a decrement to projected demand gro~ TVMC measures the 

effect on the present value of total system costs from the postponement in capacity 

expansion. In brief, TVMC reflects the difference in total system costs caused by 

changes in projected permanent demand growth. The 1VMC method does not 

generally look beyond the next capacity increment; thus it ignores the effect of 

changing unit costs associated with subsequent changes in output. It does, however, 

incorporate an adjustment for system water loss. 

Hanke developed marginal-cost estimates employing a version of TVMC.22 In 

his calculation, MCC for a specific year y equals the present worth in y of planned 

system costs associated with the incremental annual demand starting in year y minus 

the present worth in y of planned system costs with the increment in annual 

demand starting in year y + 1, divided by the annual increment in usage. Thus, 

marginal capital cost is calculated on the premise of a postponement in capacity 

expansion. Total marginal cost is the composite for marginal capital costs and 

marginal operating costs (projected operation costs divided by projected annual 

water usage). To calculate marginal capital costs for annual use, the relevant 

capacity investment is aggregated; to calculate costs on a seasonal basis, the 

relevant planned investment are disaggregated into summer capacity and winter 

(base) capacity. 

Average MiUl2naJ Cost 

Average marginal cost (AMC) can be viewed as an attempt to reach a 

compromise between short-run allocative efficiency and the need for correct 

capacity investment signals by going beyond the traditional definition of the long 

run by including all future capital expenditures for a specified planning period. Of 

course, the longer the time frame, the greater the uncertainty of the capital cost 

22 Steve H. Hanke, "On the Marginal Cost of Water Supply," Water Engineering 
and Management 120 (February 1981): 60-63, 69. 
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estimates. Given its emphasis on a planning horizon, AMC avoids the problem of 

defining the magnitude of the very next capacity increment, which is invariably 

difficult to specify, particularly for large water systems in which several different 

capacity investments may become operational simultaneously. 

Mann, Saunders, and Warford presented a relatively sophisticated version of 

AMC labeled as average incremental cost (AlC).23 In essence, AlC is calculated by 

discounting the future incremental costs which will be incurred in providing the 

incremental water demanded and dividing that by the discounted value of 

incremental water output over the planning period, as follows: 

Present worth of the least-cost investment stream 
AlC = Present worth of the incremental output stream 

resulting from the capacity investment 

Hanke presented a somewhat more pragmatic version of average marginal 

cost24 Capital expenditures are categorized into those capacity increments 

associated with water volume (such as treatment plants, service reservoirs, trunk 

mains, and source of supply facilities) and those not associated with water volume 

(such as distribution mains, meters, and customer services). The latter capital 

expenditures are primarily related to the number of customers served and should not 

be included in marginal capital cost calculations to be used as a basis for 

commodity charges; they are more appropriate for connection and service charges. 

Since investment increments often change abruptly, the capacity increments are 

averaged over several years. Therefore, marginal capital cost is formulated as the 

annuitized value of planned capacity expenditures becoming operational divided by 

the forecasted increment in total water usage for the planning period (say, five 

years). Marginal operation and maintenance costs are categorized into those related 

to volume and those not related to volume and are also averaged over the planning 

horizon. The resulting average marginal cost, then, consists of averages for both 

capital costs and the appropriate operation and maintenance costs. 

The AMC method recognizes that different increments of capacity have 

different life spans. It also provides cost estimates that reflect future cost trends 

23 Mann. Saunders, and Warford, "A Note on Capital Indivisibility." 

24 Steve H. Hanke, "A Method for Integrating En~eering and Economic 
Planning," American Water Worlcr Association Jouma171 (September 1978): 487-91. 
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to be incurred as water usage changes. Finally, the method recognizes that with 

capacity increment lumpiness and the associated abrupt changes in operating costs 

when capacity increments become operational. it is essential that both capacity and 

operating costs be averaged over a specified planning period. Given the nature of 

its averaging process, AMC tends to generate cost estimates that exceed short-run 

marginal costs but that are less than long-run marginal costs in the TMC 

formulation. AMC generates cost estimates that smooth out capital expenditures 

while reflecting the trend of future costs that will be incurred as usage increases. 

Hanke also suggested a modified cost categorization in calculating marginal 

capital costs.25 He divided capacity costs into those associated with facilities 

designed to meet maximum-day demand (such as treatment plants), those related to 

average-day demand (such as reservoirs), and those related to customers and 

population growth (such as meters). Marginal capital cost in this case consists of 

separate components for supplying maximum-day demand and average-day demand. 

In essence, one can calculate peak and off-peak marginal capital costs according to 

these components. This categorization is important if there is substantial cost 

variation over the annual demand cycle, which could justify seasonal water rates. 

If consumers are to receive correct price signals, then the peak period should 

involve a price reflecting peak and off-peak costs; the off-peak price should 

reflect only off-peak costs. Hanke and Smart extended marginal-cost analysis to 

incorporate a demand simulation mode1.26 Such models are useful in projecting 

consumer responses to changes in rate design, such as the implementation of a 

uniform rate based on marginal cost or seasonal rates based on peak and off-peak 

marginal costs. 

Feldm~ Breese, and Obeiter offer another version of average marginal cost.27 

Their version incorporates the calculation of the marginal costs of source capacity, 

transmission capacity, distribution capacity, treatment capacity, as well as marginal 

25 Steve H. Hanke, "Water Rates: An Assessment of Current Issues," American 
Water WorksAssociationJoumaI 67 (May 1975): 215-19. 

26 Steve H. Hanke and A C. Smart, "Water Pricing as a Conservation Tool: A 
Practical Management Option," in Environmental Economics (Canberra, Australia: 
Australian Government Publishing Service, 1979). 

27 Stephen L Feldm~ John Breese, and Robert Obeiter, "The Search for 
Equity and Efficiency in the Pricing of A Public Service: Urban Water," Economic 
Geography 57 (January 1981): 78-92. 
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operating cost. As with other marginal-cost methods, the data employed in the 

calculations are engineering's best estimates. Customer costs are excluded from the 

analysis because they are presumed to be unchanged with system expansion. 

Finally, in this version, marginal costs are adjusted upward for system water losses. 

Evaluating Estimation Tedmiques 

In the abstract, marginal cost is a simple concept In practice, different 

definitions of marginal cost exist The version selected for actual implementation 

may be determined by factors such as the size of the projected demand increment, 

the relevant planning horizon, data availability, the preference for short-run 

allocative efficiency as opposed to long-run resource allocation, the potential impact 

of technology on production costs, the extent to which price stability is desired, 

prevailing prices, and the revenue consequences of each particular formulation of 

marginal cost. 

The definitions of marginal cost described above cover the spectrum of 

tradeoffs among most of these factors. For example, even though TMC is the 

method that adheres most strictly to theoretical marginal cost, in certain cases both 

it and SMC can be rejected on technical grounds because they incorporate an 

insufficient planning horizon (therefore providing inadequate price signals to water 

consumers regarding the marginal capital cost of water service). The two methods 

can also be rejected on practical grounds since the potential price volatility 

associated with each creates regulatory, political, as well as administrative and 

financial management problems for the water utility. TVMC and AMC are marginal­

cost formulations which average the costs of capacity expansion; that is, they 

incorporate marginal capital cost in price even when capacity increments are not 

imminent AMC and lYMC incorporate a longer view of water costs than do SMC 

and TMC, thus minimizing cost-price fluctuations. 

A framework is essential for selecting the most appropriate marginal-cost 

definition for any particular application. As discussed above, four essential 

evaluation criteria are: 

· Allocative efficiency 
· Cost and rate stability 
· Revenue adequacy 
· Administrative feasibility 
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The first criterion involves the issue of which marginal-cost definition will 
satisfy the criterion of minimum divergence from textbook marginal cost (TMC), 

which represents an approximation of a price that induces short-run allocative 

efficiency and correctly signals the justification of capacity increments. TMC may 

not be an absolute representation of marginal cost as defined in economic theory, 

but it does approximate the theoretical specification of marginal cost. This 

criterion implies that alternative methods be examined for both absolute differences 

and ratios between their marginal-cost estimations and comparable TMC 

estimations. One anticipates that the alternative formulations will tend to converge 

toward TMC as the capital investment pattern becomes smoother. Even if one does 

not accept economic efficiency in the broadest sense as a reasonable policy goal, 

the choice of a marginal-cost pricing method can bring about improvements in price 

and investment signals as well as the development of a practical cost estimation 

tool. 

The second criterion involves the issue of which marginal-cost definition will 
best satisfy the criterion of minimizing the volatility of estimations; that is, which 

technique tends to generate cost estimations having the property of relative 

stability even under conditions of extreme lumpiness in capacity investment. This 

criterion implies that marginal-cost estimations be examined for properties of 

direction (behavior patterns), magnitude, and volatility. This criterion recognizes 

that marginal-cost pricing has not been feasible in some cases since, under 

conditions of lumpy investment, prices can be extremely volatile creating both 

political and financial management problems. 

The third criterion concerns the issue of which marginal-cost definition will 
best satisfy the criterion of providing adequate revenues to cover revenue 

requirements; that is, which technique minimizes the potential for revenue erosion 

as well as excess revenues. This criterion indicates that the estimation methods be 

examined for the property of revenue flows and whether those flows will match 

incurred costs or revenue requirements. 

The fourth criterion is administrative feasibility. The operationalization of 

marginal costs can be more or less complex. Some of the more sophisticated 

approaches may be closer to the textbook ideal and yet be very costly to implement. 

In some cases, the cost of generating data may outweigh the benefits, even the 

efficiency gains, of the marginal-cost method. A related point is that customer 

confusion about changes in rate design may create administrative and regulatory 
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problems for the water system. On the other han~ administrative costs are 

associated with all methods. 

The relative importance of the four criteria is essentially a function of 

judgment. For example, since the typical sale of water is in the nature of a short­

term agreement, those who advocate prices based on short-run marginal cost accept 

price volatility as less important than economic efficiency. That is, the potential 

exists for continu~y changing water prices. However, a rational pricing scheme 

cannot incorporate one criterion such as efficiency and totally ignore price stability 

and financial considerations. Conversely, a rational pri~ scheme cannot 

incorporate price stability and adequate revenue generation and overlook allocative 

efficiency as a relevant consideration. 

The selection of one definition of marginal cost results in accepting various 

tradeoffs among allocative efficiency, cost and rate stability, revenue adequacy, and 

administrative feasibility. The magnitude and nature of these tradeoffs will vary 

with investment conditions, price horizons, capital recovery factors, economies of 

scale, and system growth. The ambiguous nature of the marginal-cost concept 

permits significant latitude in its actual estimation with the outcome being cost 

estimates diverging from theoretical marginal cost. For example, the averaging 

process implicit in the average marginal cost and Turvey marginal-cost formulations, 

even though desirable, can produce cost estimates having little resemblance to the 

marginal-cost concept portrayed in microeconomic theory. In sum, there are several 

ways in which marginal cost can be defined for pricing purposes, each having 

theoretical and practical disadvantages as well as advantages. 

Incremental Least-Cost Analysis 

The development of a marginal-oost method for application in water is made 

easier with the use of an appropriate policy framework. Proposed here is a method 

for calculating average incremental costs that builds substantially on the estimation 

techniques discussed above while incorporating several practical solutions to some 

of the more troublesome conceptual and application problems. The general steps in 

the incremental least-cost (ILC) approach are compared with a marginal-cost pricing . 
approach in table 4-4. 

The proposed ILC method defines the next increment of capacity in terms of 

least-cost planning criteria. The rationale is that cost allocation and rate design 

89 



TABI.E44 

COMPARISON OF MARGINAL-COST ANALYSIS AND 

INCREMENTAL lEASf-COST ANALYSIS 


Key Steps in a Marginal-Cost Analysis 

STEP 1: Identify all potential supply options. 

STEP 2: Choose the most viable supply option. 

STEP 3: Develop cost-allocation assumptions and methodology. 

SIEP4: Perform the cost estimation for the most viable supply option. 

SIEP 5: Use the cost estimation in rate design. 

Key Steps in an Incremental Least-Cost Analysis 

SIEP 1: Identify all potential supply options wilng planning criteria 

STEP 2: Develop cost-allocation assumptions and methodology. 

STEP 3: Perform the cost estimation for each supply QPtion. 

SIEP4: Choose the most viable least-cos1 supply option. 

STEP 5: Use the cost estimation in rate design and planning. 

Source: Authors' construct 

are an integral part of supply planning and such a methodology helps reinforce 

these relationships. A planning approach confines the number of capacity 

increment alternatives to those that meet a priori planning criteria within a 

specified planning time frame. Planning criteria need not be confined to least­

cost principles or even to cost considerations. For example, most water supply 

plans would require systems to maintain basic engineering and health standards 

related to system reliability and water quality where cost is a subordinate 

consideration. The planning framework can span any length of time, and potential 

capacity increments can be either small or large and have either a short or long 

service life. One need not assume that the next capacity increment will be added 

within the next year or even in the next few years. Absent a highly technical 

analysis, water system engineers essentially can make an educated forecast about a 

select number of potential capacity sources. 
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MetbodolOi)' 

The incrementalleast-cost methodology is summarized in table 4-5. The first 

step is the identification of appropriate supply alternatives (including changes in 

output levels using existing capacity as well as nontraditional supply -options) 

consistent with relevant planning criteria. Each supply increment will involve 

different types of costs in the different functional areas of public water supply: 

source development (including raw water storage), pumping, transmissio~ treatment, 

and storage (for treated water). Some options, such as purchased water, require a 

separate functional category. Which cost categories are affected by each option 

depends on the system's existing capacity configuration. Some, for example, may 

entail additional incremental costs in only select areas without affecting costs in 

others. 

TABLE 4-5 

SIEPS IN AN INCREMENTAL lEAST-rosr ANALYSIS 

· Identification of incremental capacity alternatives. 

· Feasibility analysis of incremental capacity alternatives. 

· Estimation of capital and operation and maintenance costs. 

· Cost allocation to functional categories of water supply. 

· Cost allocation to off-peak and peak demand. 

· Cost allocation to service classes. 

· Calculation of total annualized incremental costs (TAlC). 

· Calculation of average incremental costs (AlC). 

· Identification of incrementalleast-cost (ILC) alternative. 

· Use of estimates in rate design and planning. 

Source: Authors' construct. 
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For purposes of comparison, the incremental capital costs (k) associated with 

each supply alternative are operationalized as the annual payment over the useful 

service life of the capital expenditure necessary to pay interest and fully recover 

capital costs, as follows:28 

Ci(l + i)n 

k =---­

(1 + i)n - 1 

where: 	 k =annualized capital costs, 
C =the total capital e~nditure r~ed, 
n = the useful service life of the caPital expenditure (a proxy for 

the consumer payback period), and 
i = the appropriate mterest (financing) rate. 

For each capacity alternative, the analyst must also estimate operation and 

maintenance expenses (OM). A pragmatic approach is to uSe the projected annual 

OM for the first year that the capacity addition is expected to be operational. 

Knowing both k and OM for each option allows the calculation of total annualized 

incremental costs (TAlC) for each capacity option according to the general formula: 

TAlC = k + OM. 

Allocating costs to each of the identified functional areas of water supply 

yields the more detailed formula: 

TAlC = 	(k+OM)d+ (k+OM)p+ (k+OM)r+ 
(k+OM)t + (k+OM)s + (k+OM)o 

where: 	 k = annualized capital costs, 
OM= additional annual operation and maintenance costs, 
d = source development, 
P = pumping, 
r = transmission, 
t = treatment, 
s = storage, and 
0 = nontraditional supply. 

28 Jack Hirshleifer, James C. Dehaven, and Jerome W. Milliman, Water Supply: 
Economics, Techn%gy, and Po/icy (Chicago: University of Chicago Press, 1960). 
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This calculation of TAlC can be performed for unallocated additions to system 

capacity, for additions that meet off-peak or peak capacity needs, or for capacity 

requirements for different customer classes (which also may be divided into off-peak 

and peak needs). Analysts must develop allocation rules for the assignment of 

costs. Although in theory all costs can be allocated to a functional area of water 

supply, some analysts may choose to use a separate category for joint or common 

costs, such as general office expenses. The customer categories that apply depend 

on characteristics of the water service area. Cost allocation can be facilitated by 

the use of an incremental cost allocation matrix, an example of which appears in 

table 4-6. 
The next step in the analysis is the choice of an appropriate denominator for 

comparing costs on a per-unit basis in terms of what is known as average 

incremental cost (AlC). Some of the available alternatives are snmmarized in table 

4-7. As always, analyst judgment plays an important role. One approach is to 

calculate AlC by dividing simple annual costs (TAlC) by the amount of designed 

capacity added in millions of gallons per annum (mg): 

TAlC 

AlCmg = ------­


Wmg 


where: 	 W = additional increment of water capacity, and 
mg = million gallons per annum. 

The problem with this formulation of AlC is that it does not take into 

account the difference between designed capacity and utilized capacity or the 

magnitude of water losses. As a result, AlCmg may tend to underrepresent unit 

costs. An alternative denominator can be used to reflect the expected utilization of 

the capacity increment. A utilization factor is the ratio of the maximum demand of 

a system to the installed capacity of the system. Thus, an alternative AlC 

calculation can be represented by: 

TAlC 

AlCumg = ----------­


u*Wmg 


where: u = utilization factor for the capacity increment. 
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TABLE 4-6 

INCREMENTAL COST ALLOCATION MATRIX 

Allocation Alloc!ll2D 2f ~osll 10 Servjce ~l!II!1 bv Q~nd 
Total of Coata to Instltu­ P~lIc Fire 
Incremental Q!!!l!!nd Be!!lden1ia~ "onmer::r<I!~ Industr::l!!l M'hQl!!!al! 112Q!!l ~Ylb2Clll!s Prol!cllon 

Functional Areas Costa Base Peak Base Peak Base Peak Bas. Peak Base Peak Bale P.ak Base Peak Base Peak 

Source k 
Development OM 

k+OM 

PlJIlll ng 	 k 
OM 
k+OM 

Transmission 	 k 
OM 
k+OM 

Treatment 	 k 
OM 

~ k+OM
"" 

Storage 	 k 
OM 
k+OM 

Nontraditional k 
Supply OM 

k+OM 

Total Incremental cost* 

* Assumes allocation of general plant, administration, joint/common, and other costa. 



TABIE4-7 


NOTAnON USED IN CALCUlATING AVERAGE INCREMENTAL COSTS 


Notation Definition 

k 

OM 

k+OM 

k+OM 

Wmg 

k+OM 

u·Wmg 

k+OM 

Wrpmg 

k OM 
+----

Wmg u * Wmg 

Incremental capital costs (annualized). 

Incremental operation and maintenance costs (annualized). 

Total annualized incremental cost (TAlC). 

Average incremental cost (AlC) per system design capacity. 

Average incremental cost (AlC) per utilized capacity, where 
u = a utilization factor based on system output. 

Average incremental cost (AlC) per revenue producing water. 

An average incremental cost (AlC) hybrid where unit capital 
costs are based on added design capacity and unit O&M costs 
are based on output using a utilization factor. 

Source: Authors' construct. 
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There is another approach for dealing with the issue of water losses, water 

that is provided free-of-charge, or otherwise unaccounted-for water. Caused by a 

variety of conditions, "nonaccount water" is not billed and therefore generates no 

revenues for the utility.29 The greater the system water loss, the more Ale will 

underestimate the actual incremental cost of water. Although historical records can 

be used, care should be taken in estimating revenue producing water because water 

losses do not necessarily increase linearly with output. Given an estimate of 

expected annual revenue producing water (rpmg), another calculation of AlC can be 

made as follows: 

TAlC 
AlCrpmg=-­

Wrpmg 

where: rpmg = revenue producing million gallons per annum. 

It follows that the incremental cost of water losses can be estimated by 

calculating the difference between the incremental cost of the gross additional 

increment of capacity and the incremental cost of revenue producing capacity. 

Because mg is always greater than rpmg, this number will always be positive. Water 

system managers and their regulators will certainly take note of the magnitude of 

this amount. For some utilities, leak detection and repair may itself be a cost 

effective (if not least cost) source of additional capacity. Indeed, the incremental 

least -cost method incorporates a variable (0) to address this potential source of 

supply. Other supply options, such as purchased water and conservation programs, 

also can be considered in the nontraditional category, as long as their cost impacts 

on other functional areas (such as transmission and distribution) also are identified. 

Assuming that AlC is calculated for more than one potential source of 

additional capacity, incremental least cost (ILC) is simply the lowest value that 

results from the comparative analysis. The option identified should be reanalyzed in 

terms of feasibility and desirability. If the least-cost alternative is not preferable, 

it is incumbent on the analyst to explain why. Finally, the least-cost estimate 

should be compared with cost estimates using other methodologies, including 

traditional methods used to determine revenue requirements. The divergence 

29 On the issue of water losses, see Lynn P. W allace, Water and Revenue 
Losses: Unaccounted-For Water (Denver, CO: American Water Works Association, 1987). 
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between estimates should be evaluated with ~e, particularly if the analysis is used 

for pricing decisions. 

It is important to clarify the several assumptions underlying the application of 

the incrementalleast-cost method described here. These apply to other approaches 

as well and may present application limitations when certain conditions cannot be 

assumed. First, it is assumed that operating and cost data on potential supply 

capacity increments (including changes in existing levels of output) are either 

readily available or can be easily estimated. Second, operating and cost data on 

nontraditional supply alternatives, such as wholesale purchases, source-of-supply 

leasing, leak detection and repair, conservation technology, and so on, can also be 

estimated. Third, service lives and financing rates associated with alternative 

capacity increments can be identified with reliability. Fourth, reasonable estimates 

can be made of the amount of water capacity added to the water system as well as 

revenue producing water and unaccounted-for water. Fifth. the cost of incremental 

additions to the distribution system can be directly recovered and therefore are not 

properly included in a marginal-cost analysis. Sixth, it is assumed that the water 

utility experiences a positive growth rate in water output and usage along with 

increased costs of service during the planning period. This assumption precludes 

the generation of negative marginal-cost values that can occur under this and 

other cost calculation techniques. 

Perhaps most importantly, similar to the average marginal-cost method 

previously discussed, it is assumed that the use of the incrementalleast-cost 

method as described places more importance on the evaluative criteria of cost and 

rate stability, revenue adequacy, and administrative feasibility than on the criterion 

of economic efficiency. The method is principally a least-cost planning and general 

rate making tool, and one that should be used in conjunction with others available to 

the analyst, including historical cost studies. 
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An important part of the n...c method is that incremental capital and 

operation costs are estimated for each potential capacity increment on an 

annualized basis. Average incremental costs can be calculated by determining 

annualized costs and dividing this amount by the amount of capacity added. 

Capital and operating costs can be estimated separately for each of the principal 

cost categories (that is, source development, storage, transmission, treatment, and so 

on) and, at the analyst's discretion, separately for capacity needed to meet off-peak 

and peak demand. The analysis can be taken a step further by estimating these 

costs for different customer classes. StilL the method does not require more data 

than most other cost allocation analyses. 

The method, as described, allows analysts to consider alternative measures of 

average incremental cost based on the denominator of choice. For example, the 

method recognizes both the incremental cost of added capacity and the incremental 

cost of revenue-producing water.30 The difference between the two is a 

reasonable estimate of the incremental cost of water loss on a per-unit basis. 

Water suppliers and regulators obviously have an interest in the amount of a 

system's unaccounted-for or nonaccount water and the incremental cost of these 

water losses. A reasonable estimate of this cost may induce some water supply 

managers to implement leak detection and repair programs as essentially a source 

of additional capacity. 

Finally, the method allows for the calculation of more than one average 

incremental-cost estimate, based on the existence of more than one capacity 

alternative. These can be used to identify the least-cost alternative for planning 

purposes as well as ratemaking. If an estimate other than the least-cost amount is 

selected, the rationale for doing so should be made clear. More complicated 

analyses can incorporate sensitivity tests using different technology and system 

growth assumptions. At a minimum, water suppliers (and arguably their regulators) 

30 The importance of revenue-producing water as the denominator in 
calculating per-unit costs was emphasized in Patrick C. Mann and Janice A 
Beecher, Cost Impact ofSafe Drinking Water Act Compliance for Commission­
Regulated Water Utilities (Columbus, OH: The National Regulatory Research 
Institute, 1989). 
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should be able to conduct a rudimentary analysis of future capacity needs within a 

planning framework. 

The key benefits of the incrementalleast-oost method, then, are that it 
establishes a principle for choosing the next capacity increment and eliminates 

many of the concerns related to time frame, simplifies the calculation of 

annualized costs, provides for the assessment of the incremental costs of revenue­

producing water, and sets forth an array of alternatives from which to choose. One 

of the chief benefits of the least-cost approach is that it encourages the analysis of 

nontraditional capacity increments, such as purchased water, leasing, water loss 

reduction, and conservation, within a planning framework. 

Incremental least cost has analytical value as a reasonable proxy for 

marginal costs in a planning framework, even though itdeparts significantly from 

the textbook definition with regard to economic efficiency. It offers pragmatic 

solutions to some of the problems of marginal-cost estimation. Whether or not the 

value of ILC actually becomes the estimate used for rate design and planning 

decisions may involve a variety of other considerations. 

The choice of any approach depends largely on policy goals and preferences 

about how to achieve them. Marginal-oost pricing has been advanced by economic 

theory to make more efficient the allocation of water supply resources. Although 

marginal-cost or incremental pricing is an imperfect approach to water utility 

ratemaking, substantial benefits may be gained from its use. At the very least, the 

results of such an analysis can be used for comparison with more traditional cost 

allocation and pricing methods in the context of least-cost planning. 

Fully Allocated Costs and Marginal Costs Compared 

In the regulatory context, an important difference between fully allocated 

methods and marginal or incremental cost methods is the sequence of procedures. 

With fully allocated cost methods, revenue requirement determination is followed by 

cost functionalization (using historic or embedded accounting costs), cost 

classification, interclass cost allocation, unit cost calculation, and, finally, rate 

design. One starts with the premise of the equality of revenues and costs followed 

by an interclass cost allocation that achieves the matching of costs and revenues. 

Obviously, there can be elements of arbitrariness in the transition from cost 

allocation to rate design. For example, an allocation method can be selected on the 
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basis of producing allocations that justify a predetermined rate structure rather 

than on the basis of cost causation principles. 

With marginal-cost methods, selection of the pJanning horizon is followed by 

the estimation of marginal unit costs (possibly on a functionalized basis), cost 

classification, rate design, and finally the reconciliation of costs and revenues. One 

starts with the premise of the equality of price and marginal cost followed by cost 

adjustments to insure compatibility with revenue requirements. Since unit costs are 

directly calculated as the bases for rate structure, incremental methods generally do 

not involve interclass cost allocations. 

The differences between fully allocated and marginal<OSt methods may be 

overstated. For example, average cost calculations often are used as 

approximations of incremental distribution cost and incremental customer cost since 

incremental cost calculations for these components tend to be less precise than for 

production (that is, treatment). Both fully allocated and marginal-cost estimations 

may be adjusted in the rate design process for competition differences across 

markets. Both methods can be employed to provide a sophisticated rationale for 

value of service pricing. Both methods do not automatically generate cost-revenue 

equality. That is, marginal-cost estimations can create rates needing adjustment 

prior to implementation; fully allocated costs can lead to rates needing adjustment 

after implementation. 

Both fully allocated cost and marginal-cost methods involve value judgments. 

In fully allocated cost methods, judgments occur in cost assignments, capacity cost 

allocations, and in the allocation of administrative and general expense. Value 

judgments also occur in selecting a marginal-cost estimation method, in determining 

the planning horizon and the timing of new capacity, in defining incremental 

output, and in reconciling costs and revenues. It is quite possible that the same 

approximate rate structure can be obtained either by a fully allocated or a 

marginal-cost method. 

Cost concepts have emerged that incorporate elements of both fully allocated 

cost and marginal-cost methods. For example, the concept of attributable cost is 

viewed as the direct cost of providing a service plus a portion of other costs 

which are influenced by the provision of the service, but which would not 

necessarily be avoidable if the service were not provided. In brief, attributable cost 

is a melding of embedded and incremental cost. In contrast, the concept of 

avoidable cost is virtually synonymous with marginal cost. The mixed test year is 
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another concept that, in theory at least, combines the use of embedded and 

incremental costs. Many commissions prefer this approach to exclusive reliance on 

either historic or projected data. 

Few attempts, however, have been made in the regulatory process to integrate 

fully allocated cost methods with incremental cost methods. William Melody must 

be considered a pioneer in asSessing the potential for combining these 

approaches}1 He suggested that fully allocated cost methods could be employed in 

allocating revenue requirements to customer classes and specific services. Thus, 

fully allocated costs would determine the overall revenue requirements attnbutable 

to individual customer classes, blocks of use, and other services. Incremental cost 

estimates could then be employed for designing rates for these classes and services 

(such as different usage blocks). Thus, incremental cost would assist (along with 

demand and market factors) in structuring rates. Therefore, fully allocated cost 

emerges as the revenue requirement standard while incremental cost remains an 

important factor in rate design. 

The Wisconsin Public Service Commission is one of the few commissions that 

has attempted the actual integration of fully allocated cost and incremental cost 

methods.32 The Commission in recent years has employed embedded cost studies to 

determine the range for cost allocation; embedded cost becomes the primary basis 

for determining revenue targets for individual classes of service. The Commission 

then employs incremental cost studies to indicate the point within the range for 

interclass allocations; incremental cost becomes the primary basis for rate design 

within classes of service. Further research on the integration of these approaches 

is probably overdue.33 However, another issue requiring attention is the criticism 

31 William H. Melody, "Interservice Subsidy: Re2UIatory S~~ards and Applied 
Economics," in Harry M. Trebing, ed., Essays on Public Utility Regulation (East 
Lansing, MI: Institute of Public Utilities, Michigan State University, 1971), 167-210. 

32 Robert J. MaIko and Terrance B. Nicol~ "Using Accounting Cost and 
Marginal Cost in Electricity Rate Design," Eleventh Annual Rate Symposium on 
Pricing Electric, Gas, and Telecommunications Services (Columbia, MO: University of 
Missouri, 1985), 168-82. 

33 Patrick C. Mann, "Costing Method Selection: Rhetoric and Substance," in 
Patrick C. Mann and Harry M. Trebing, eds., Public Utility Regulation in an 
Environment of Change (East Lansing, MI: Institute of Public Utilities, Michigan 
State University, 1987),519-28. 
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that combining fully allocated and marginal-cost approaches undermines the goals of 

both methods and produces meaningless results. 

In sum, both fully allocated cost and marginal-cost estimations can provide 

regulators with important benchmarks for rate design. Since these methods can 

generate divergent results, an option available to regulators is to conduct multiple 

costing analyses thus producing several pricing benchmarks rather than singular cost 

values. For example, the results of fully allocated cost studies can be supplemented 

with incremental cost estimations thus providing both minimum and maximum 

standards for specific rates. Many of the rate design alternatives available today, 

and discussed in the following chapter, incorporate elements of fully allocated and 

marginal-cost analysis. 
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CHAPTERS 

RATE DESIGN FOR WATER UTIIII1ES 

As already mentioned, the theoretical pricing ideal is to set rates equal to the 

cost of service; in other words, water prices should track water provision costs. 
However, a perfect match of water utility costs and water rates is not attainable. 

Noncost influences on rates include politics, past customs and practices, public 

(consumer) acceptance, adjacent community rates, and (in the case of publicly owned 

systems) the existing degree or extent of subsidization, taxation, and free service. 

An example of multiple objectives in designing water rates is the use of a rate 

structure combining increasing-block rates for residential service (to promote 

conservation) and decreasing-block rates for commercial and industrial service (to 

promote economic development). As water prices are increasingly affected by more 

stringent drinking water regulations, the policy objective of affordability may 

emerge, for example, in an increasing interest in lifeline rates. 

There is a strong tradition in utility regulation that the fairness of rate 

differentials depends on differences in costs. However, to maintain this tradition 

these cost differentials must be defined or specified within reasonable limits. For 

example, cost differentials must be shown to exist to justify decreasing-block rates. 

If it cannot be established that there are marked differences in. the cost of 

providing different volumes of water service, it would be appropriate to adopt a 

uniform rate even if this strategy does not track water supply costs with precision. 

A recent survey commissioned by the U. S. Environmental Protection Agency 

provides a general overview of water rate structures according to utility ownership, 

as reported in table 5-1.1 In the aggregate, many systems have rates that vary 

with the amount of water use. However, a significant proportion of systems use 

flat fees for water service. According to this source, few systems impose only a 

uniform rate (where the price per unit is constant as consumption increases) or a 
nonwater use measure (where charges are tied to something other than direct water 

use). The data are least specific about rate structures for ancillary systems, 

1 Frederick W. Immerman, Final Descriptive Summary: 1986 Survey of 
Community Water Systems (Washington, DC: Office of Drinking Water, U.S. 
Environmental Protection Agency, 1987). 
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TABlE 5-1 


WAlER RATE SlRUCIURES BY UI1IIIY OWNERSlllP 


Type of Rate 


Variable rate(d) 


Flat fee(e) 


Unifonn rate(f) 


Nonwater use measure(g) 


Otber(h) 


Total 


Public~ 
Owne (a) 

585% 

195 

52 

3.1 

13.8 

100.0% 

AllPrivate~ 
Owned b) Ancillary( c) Systems 

Percent of Systems 

43.1% 

34.8 

43 

3.4 

14.4 

16.7% 

25.2 

0.0 

6.6 

51.5 

100.0% 100.0% 

50.7% 

25.4 

4.6 

3.4 

15.9 

100.0% 

Source: Frederick W. Immerman, Final Descriptive Summary: 1986 Survey of 

Community Water Systems (Washington, DC: Office of Drinking Water, U.S. 

Environmental Protection Agency, 1987), tables 5-6 and 5-7. 


a) Based on a sample of 434 utilities. 

b) Based on a sample of 209 utilities. 

c) Based on a sample of 18 utilities. 

d) A rate based on water use, varying with amount of water used. 

e) A fee paid monthly, quarterly, or annually, not based on water use. 

f) A constant rate per unit of water use. 

g) A charge based on something other than direct water use, such as service 


connection size, lot size, etc. 
(b) 	 A rate structure not described by any' of the above. Many of these are 

combinations of fees and rates, or different types of rate structures for 
different customer classes. 
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where a combination of charges (reported as "other") may be the norm. Appendix E 

provides more detailed information on water rates for more than one-hundred 

United States cities, based on a 1990 swvey by Ernst and Young. 2 This chapter 

explores rates design alternatives for water utilities. 

Water Rate Structures 

Most water bills consist of a combination of fixed charges (which do not vary 

with water consumption) and variable charges (which do vary with water 

consumption). One very basic ratemaking approach, designed specifically for small 

water systeIIlSy results in a fixed charge based on the utility's monthly fixed costs 

(debt service, reserves, and depreciation) coupled with a variable charge based on 

the utility's annual operation and maintenance costs, adjusted for inflation and 

anticipated changes in expenses (such as salary increases).3 

Fixed charges can take the form of service charges, system development 

charges, capacity (demand) charges, and access fees. Water systems vary in 

whether they use fixed or variable charges to cover capacity costs. A fixed charge 

makes sense if a particular cost of service is associated with a specific customer 

(that is, if the customer withdraws from the water system the cost can be avoided). 

In brief, an access or fixed charge makes economic and financial sense if it reflects 

a connection used exclusively by the consumer, if the cost associated with the 

connection is independent of the consumer's volume of usage, and if the 

connection or access cost is essentially independent of production and delivery 

system design. 

Choices about fixed and variable charges must be made in the context of 

tradeoffs among policy goals, including cost-of-service standards as well as 

consumer acceptance. For example, it is common in water service to employ a 

single rate structure for all retail consumers. The singular rate structure is simple 

to administer, easy to understand, and should recover the costs of service allocated 

2 Ernst & Young's 1990 National Water and Wastewater Rate Survey (Charlotte, 
NC: National Environmental Consulting Group, Ernst & Young, 1990) . 

• 
3 John Regnier, "Case Study: Alabama Rate-Setting Study," I?resentation at the 

Annual Meeting of the American Water Works Association in Cincmnati, Ohio (June 
1990). 
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to service classes via proper design of usage blocks. The rate design alternatives 

discussed herein mainly address the issue of defining usage blocks. 

A variety of rate structures are used by water utilities. illustrated in table 5­

2 and summarized below are flat fees, fixture rates, uniform rates, decreasing-block 

pricing, increasing-block pricing, seasonal rates, excess-use charges, indoor / 

outdoor rates, lifeline rates, sliding scale pricing, scarcity pricing, and spatial 

pncmg. A subsequent section reviews other water charges. 

Hat Fees 

The simplest way to bill customers for water service is to use a flat rate or 

fee with all customers charged the same amount for service regardless of usage 

levels. No metering is required and fees may be collected according to any desired 

schedule, even annually. Flat fees can be considered cost-based to a degree 

because relatively high fixed costs characterize the water supply industry and may 

be appropriate if all members of the service class can be assumed to have uniform 

usage. They also insulate utilities from fluctuations in use caused by weather or 

other factors. However, most analysts reject the idea of flat fees because they 

send a poor price signal to customers about the cost of water service; nor do they 

provide an incentive to conserve. Flat fees, in fact, tend to encourage waste. 

Fixed charges on the water bill, such as customer charges, also constitute a 

type of flat fee. These may be used in conjunction with a variable rate based on 

water consumption. Customer charges are appropriately collected as a flat fee 

because costs vary with the number of service connections. A variation on this 

idea is presented in table 5-3, which demonstrates the conversion of customer 

charges based on meter size. This type of approach presumes that customer costs 

vary in proportion to meter size and, thus, that customers with large-meter service 

(such as industrial users) should pay a higher charge than 5/8-inch-meter residential 

customers. Still, the customer charge is a per-meter charge that is fixed from 

month to month, as compared to a variable rate based on water usage. 

A type of flat fee that does require water metering is the minimum bill, which 

is sometimes used to establish a basic usage block. This approach establishes a 

fixed fee linked to a minimal amount of water use; water consUmption above this 

amount is charged at the established per-unit rate. An example of a minimum bill 
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TABLE 5-2 

RATE DESIGN ALTERNATIVES 


FLAT FEE* 

$/time period 

Definition: A periodic fixed charge for 
water service that Is unrelated to the 
amount of water consumed. 

Beat used for: Only preferable when 
metering costa outweigh benefits. 

Considerations: Consumers are not sent 
price signals and may overconsume. 

FIXTURE RATE* 

$/fixture 

Definition: A periodic fixed charge for 
water service related to water-using 
fixtures on the cu-stomer's premises. 

Best used for: Only preferable when 
metering costs outweig h benefits. 

Considerations: May reflect the cost 
of service better than a flat fee. 

UNIFORM RATE 

$ Per 
Unit 

Consumption 

Oefinition: Price per unit is constant 
as consumption increases. 

Best used for: May be somewhat effective 
in reducing average use. 

Considerations: Large-volume users 
consider this structure equitable. 

DECREASING BLOCK 

$ Per 
Unit 

Consumption 

Oefinition: Price per unit decreases as 
consumption increases. 

Best used for: Retaining large-volume 
customers. 

Considerations: Large-volume users 
prefer this structure. When there is 
sufficient supply, the cost of supplying 
water will probably decrease as 
consumption increases. 
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TABLE 5-2 (Continued) 


INCREASING BLOCK 

$ Per 
Unit 

Consumption 

Definition: Price per block increases as 
consumption increases. 

Best used for: Reducing average (and 
sometimes peak) use. 

Considerations: Large-volume users 
consider this structure ineQu itable. 

SEASONAL 

$ Per 
Unit 

I I 

Winter Summer 

Definition: Price level during season of 
peak use (summer) is higher than 
the level during -winter. 

Best used for: Reducing peak use. 

Considerations: Large-volume users 
consider t his structure eQu i table. 
Effective for summer tourist community. 

EXCESS USE 

$ Per 
Unit 

I I 

Consumption 

De fin i t ion: Pric e I eve lis s i g n i f i can t I Y 
higher for all water used above average, 
usually determined by winter use. 

Best used for: Reducing peak use. 

Considerations: Large-volume users 
consider this structure equitable. 

INDOOR/OUTDOOR· 

$ Per 
Unit 

I I 

Indoor Outdoor 

Defini tion: Price level for indoor use is 
lower than for outdoor use. 

Best used for: Reducing peak use, defined 
by outdoor use, which is more elastic. 

Considerations: Requires either two meters 
or detailed data and a somewhat 
sophisticated methodology. 

108 




TABLE 5-2 (Continued) 


L IFELINE RATE 
Definition: Price for "necessary· water 
use is kept low. 

$ Per 
Unit Best used for: Reducing average use. 

Considerations: Usually used to ensure 
that low-income users are not unduly 

I I burdened by hig h prices. 
Consumption 

SL IDING SCALE 

$ Per 
Unit 

Average Daily 
Consumption 

Definition: Price level per unit for all 
.water used increases based on average 
daily consumption. 

Best used for: Reducing average (and 

sometimes peak) use. 


Considerations: Large-volume users 

consider this structure inequitable. 


SCARCITY PRICING 

$ Per 
Unit 

Supply Depletion 

Definition: Cost of developing new supply 
is attached to existing use. 

Best used for: Reducing average use. 

Considerations: Used where supplies are 
diminishing (i.e., a finite supply) so 
that the costs of developing new supplies 
are paid for by current users. 

SPATIAL PRICING 

$ Per 
Unit 

Cost to Supply User 

Definition: User pays for actual cost of 
supplying water to its establishme~. 

Best used for: Discouraging new or 
difficult to serve connections. 

Considerations: Used in areas where the 
~istribution system is being expanded 
rapidly and in difficult to serve areas. 

Source: Adapted from American Water Works Association, Before the Well Runs Dry· 

Volume luA Handbook for Designina a Local Conservation Plan (Denver, CO: 
American Water Works Association, 1984). 61-63. ·Authors· construct. 

109 



TABrn5-3 


DEVEWPMENT OF CUSTOMER CXJSTS PER MEIER 


Annual Customer Costs 

Inside city 
Outside city 

= $145,390/17,025 unit 
=$19,250/1,810 units 

=$8.54/unit 
=$10.64/unit 

Annual Cost 
Meter size Ratios Per Meter 

Inside City 

5/S-inch 
3/5-inch 

I-inch 

1.00 
125 
1.60 

$ 8.54 
10.68 
13.66 

1-1/2-inch 
2-inch 

2.60 
3.60 

2220 
30.74 

3-inch 7.00 59.78 
5-inch 12.50 106.75 
6-inch 2550 217.77 

Outside City 

5/8-inch 
3/5-inch 

I-inch 

1.00 
1.25 
1.60 

10.64 
1330 
17.02 

2-inch 3.60 3830 

Source: Paul J. Hartman, "Development and Design of Water Rate Schedules," in 
AWWA Seminar on Developing Water Rates (Denver, CO: American Water Works 
Association, 1973), IV-23. 
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based on the base-extra capacity method of cost allocation appears in table 5-4. 

In this example, minimum use is defined as .1,000 gallons a month. The fixed 

monthly charge covers not only customer costs but minimal base and extra capacity 

costs as well. 

Fixture Rates 

A rudimentary method for linking water rates to consumption, without metering 

actual use, is the fixture rate, illustrated in table 5-5. A fixture rate depends on 

accurate knowledge of water-using fixtures on the premises of each customer 

served-the number of faucets, toilets, bathtubs, showe~ and so on. To the extent 

that water use varies with the presence of fixtures and the cost of service varies 

with water use, a fixture rate can be considered cost based. (It is certainly more 

so than a flat fee.) Fixture rates may be justified in instances when the cost of 

metering outweighs its benefits. However, fixture rates rely on highly imperfect 

and imprecise information and provide no incentive to conserve actual water use. 

For most systems, metering and variable rates are much preferred. 

Uniform Rates 

The simplest rate structure for metered customers is the uniform rate, under 

which all customers are charged the same amount for every unit of water 
consumed, regardless of consumption levels. Because the rate does not provide a 

volume discount and customers can minimize their total bill by avoiding excessive 

use, uniform rates provide an incentive to conserve. There is some evidence that 

metering alone can stimulate conservation, particularly with regard to outdoor 

water use.4 Thus metering may lower peak demands. 

Obviously, the uniform rate may not track costs with precision. In particular, 

uniform rates create a form of temporal cross-subsidization between peak and off­
peak users. This rate averaging results in prices exceeding the costs of off-peak 
service and prices less than the costs of peak service; that is, off-peak users 

sub~idize peak users. Uniform rates also create spatial cross-subsidization by 

4 Brown and Caldwell, Residential Water ConseTVation Projects, Summary 
Report (Washington, DC: U.S. Department of Housing and Urban Development, 1984), 
chapter 7. 
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TABlE 54 

MINIMUM BIlL DESIGN BASED ON 1HE 

BASE-EXTRA CAPACI1Y COST AlLOCATION METIIOD 


Monthly Cost: 
Inside-City / 
2-inch meter 

Customer costs 
Meten; and service-related costs ($1.6441/meter) 
x 2.9 equivalent meter and service ratio $4.77 

Billing and collection costs 229 

Assume 1.0 thousand gallons monthly allowance, 150% 
maximum-day extra capacity factor, and 300% maximum-hour 
extra capacity factor 

Base costs 
$02984 /thousand gallons x 1.0 thousand gallons 030 

Extra capacity costs . 
Maximum day at S19.0561/year/thousand gallons per day 
equals $0.0522/thousand gallons 
$O.0522/thousand gallons x 1.5 extra capacity factor 
x 1.0 thousand gallons 0.08 

Maximum hour at $ 17.4545/year/thousand gallons per day 
equals $0.0478/thousand gallons 
SO.0478/thousand gallons x 3.0 extra capacity factor 
x 1.0 thousand gallons 0.14 

Total minimum charge for 1.0 thousand gallon allowance S7.58 

Source: American Water Works Association, Water Rates (Denver, CO: American 
Water Works Association, Manual M1, 1983), 52. 
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TABl.E5-5 


llllJSTRA1l0N OF A FIXTIJRE RAlE 


Per Annum 
Dwelling House, House occupied by one family 

supplied by one faucet . . . . . . . . · $20.85 
Each additional faucet . . . . .3.50 

One water closet of appropriate kind .6.30 
Each additional water closet. . .3.80 

One bath tub. . . . . . . . . . . .4.85 
Each additional bath tub . . . . . .3.15 

One self-closing urina.4 none other allowed . .4.15 
Dishwashet: . . . . . . . . . . . . · .5.55 

, One set tub or automatic washer . . . . .5.55 
Each additional set tub. . . . . . .1.75 

Shower separate from tub at bath tub rate 
Outside shower . · .4.85 

Turn on. . . . .8.00 
Turn off. . . . .8.00 

Source: Tisbury Water Works, "Rates and Regulations 1979/80," as reported in 
Charles F. Phillips, Jr., The R~on ofPublic Utilities (Arlington, VA: Public 
Utilities Reports, Inc., 1984),699. Tisbury Water Works is located in Vineyard 
Haven, Massachusetts. 

ignoring geographic differentials in cost. However, the appeal of the uniform rate 
structure is linked to its simplicity and the deficiencies associated with multiple 

block rates. A variation of the uniform rate approach is standard tariff pricing in 

which the same rate structure is applied to a broad geographical area. In sum, the 

strengths of the uniform rate include relative simplicity, low administration costs, 

and ease of consumer understanding; compatibility with prevailing notions of fairness 

and equity; absence of volume discounts that discourage conservation; and 

conformity with the behavior of certain unit costs of water provision (for example, 
treatment) given increasing usage. Limitations of the uniform rate include an 

inability to track unit costs of water provision with precision (that is, some water 

provision costs, such as administrative and general costs, are fixed in nature and 
thus automatically decline with increasing water volume); and a lack of recognition 
that certain price-elastic users (for example, industrial) may resort to self-supply in 
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the absence of a low tail-block rate, thus creating the serious regulatory problem of 

stranded capital investment. 

Decreasing-Block Pricing 

Decreasing (or declining) block rates, compared with uniform rates, provide a 

discount for large-volume use. An illustration based on the commodity-demand 

cost allocation method is provided in table 5-6. Proponents of decreasing-block 

rates contend that large users are entitled to lower per-unit prices because of the 

economies of scale in serving them. Ramsey pricing theory would argue that these 

customers should get a price break because their demand is more price-elastic, and 

reasonable substitutes for the method of water delivery may entice them to leave 

TABlE 5-6 


SIMPLE DECREASING-BLOCK-RA1E SCHEDULE BASED ON TIIE 

COMMODITY-DEMAND COST AllDCATION MElHOD 


Rate Block 
Total First Second 

Actual water sales 
Thousand gallons 
Percent 

220,000 
100.00 

170,000 
77.3 

50,000 
22.7 

Weighted water sales (for demand allocation) 
Thousand gallons 
Percent 

390,000 
100.00 

340,000 
87.2 

50,000 
12.8 

Allocation of volumetric costs 
Commodity 
Demand 

$25,000 
131.000 

$19,300 
114,200 

$5,700 
16,800 

Total $156,000 $133,500 $22,500 

Rate per thousand gallons $0.79 $0.45 

Source: American Water Works Association, Water Rates (Denver, co: American 
Water Works Association, Manual Ml, 1983),68. 
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the water utility system. Critics argue that decreasing-block rates encourage 
waste and in some cases subsidize large users. With decreasing-block rates, the 

··th . 5incentive to conserve declmes WI greater consumpnon. 
The decreasing-block-rate schedule involves decreasing marginal or incremental 

rates with higher usage blocks. The decreasing-block-rate form recognizes that: 

Certain costs of water provision are fixed (such as 
depreciation of distribution mains) and thus automatically 
decline with increasing water usage. 

· 	 Certain users (such as industrial users) with relatively more 
price-elastic demands require lower rates to induce them to 
remain on the system.. Lower rates can avoid forcing the 
remaining users to bear a larger portion of system costs. 

· 	 Certain large users have better load factors than 
residential and commercial users lowering the short-term 
unit capacity cost of supplying these users. 

· 	 Noncost objectives such as economic development, past 
practices, and adjacent community rates can be factors in 
rate making. 

The original justification for the decreasing-block-rate structure was the 

pattern of decreasing unit costs with increasing usage (such as economies of scale 

with capacity expansion and improved capacity or load factors with existing 
capacity). The decreasing-block-rate structure passes these cost savings on to the 
consumer. Moreover, decreasing-block rates can be legitimized by carefully 

developing customer classes, so that the costs assigned to each class reflect load 

factors, fixed and variable cost proportions, and other appropriate variables. 

Arguably, the most important reason that decreasing-block rates have been retained 

is their revenue stability effect. Price-elastic demands tend to fall in the lower­

priced tail blocks while price-inelastic demands tend to fall in the higber-priced 

initial blocks. The appeal of revenue stability is enhanced by the existence of 
excess capacity. 

Another rationale for choosing decreasing-block schedules over uniform rates 
involves load factors. Larger users tend to have higher load factors (lower ratios 

5 Duane Baumann, "Issues in Water Pricing," in Arizona-Corporation 
Commission, Water Pricing and Water Demand (Phoenix, AZ: Arizona Corporation 
Commission, 1986),9. 

115 



of peak demand to average demand) than smaller users, resulting in lower required 

extra capacities than with lower-load-factor smaller users. However, this rationale 

overlooks the critical issue of timing of demand (actual contribution to peak demand 

or peak responsibility), which causes the extra capacity to be built and the 

incremental capacity costs to be incurred. 

Despite the reasoning in favor of decreasing-block-rate structures, significant 

limitations to this approach exist, including: 


· 	 The inability (particularly with the use of many blocks) to 
track costs with precision, given that some unit costs (such 
as pumping) tend to increase with increasing volume while 
other unit costs (treatment) tend to remain constant with 
increasing volume. 

· 	 The possibility that the volume discounts in the schedule 
exceed any discount defensible on cost-of-service 
principles; that is, there may be little cost justification for 
the magnitude of the intrablock rate differentials. 

· 	 Justification by costin~ methods that are questionable in 
their ability to detenmne cost causality. 

A major criticism of decreasing-block rates is their possible failure to track 

costs with the result that smaller users subsidize larger users. In addition, block 

design exercises can be relatively crude with the number of blocks, usage 

breakpoint, and intrablock rate differentials not being cost justified. Although 

many argue that decreasing-block schedules for water service are justified by 

declining unit costs in both the short term and in the long term., substantial 

confusion continues regarding the circumstances under which decreasing-block rates 

are cost justified. 

In the short term., larger volumes of usage on average tend to involve lower 

unit costs than smaller volumes, particularly since distribution costs tend to be 

fIxed on a per-customer basis. However, declining unit costs do not necessarily 

justify declining marginal rates. Furthermore, while high fixed customer costs may 

provide the rationale for a flat service or customer charge, they do not necessarily 

provide the rationale for declining marginal commodity charges. In the long term, 

system expansion may "involve some economies of scale. However, simply because 

incremental costs historically may have been below unit costs does not necessarily 

justify offering lower marginal rates to higher-volume users than to lower-volume 
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users. That is, long-term incremental costs may be increasing and in the near­

term or immediate future may be substantially above long-term unit costs. Also, 

the decreasing-block schedule tends to ignore the specific peak demands which 

cause the building of system peak capacity. Lower prices for higher volumes can 

exacerbate the peaking problem with regard to future capacity needs. 

Decreasing-block rates cannot be justified in instances where economies of 

scale are exhausted. In other words, these rates may be appropriate only when a 

utility experiences decreasing unit costs with increased usage. Decreasing unit costs 

are attnbutable in the short term to improvements in capacity utilization and in the 

long term to economies of scale. There is reason to believe that many water 

systems have exhausted these scale economies. A contributing factor is the increase 

in system expansion costs caused by, among other things, the exhaustion of 

economies of scale in treatment, the depletion of more accessible sources of 

supply, and diseconomies in distribution. Therefore, increasing use in the short run 

may justify declining charges given load factor improvements. If this increased 

usage triggers an increase in required system capacity with the elevation of unit 

costs, then the promotion of use in the short run conflicts with increasing use in 

the long run.6 

Finally, decreasing-block rates conflict with the policy goal of resource 

conservation. Because they promote consumption rather than conservation, 

decreasing-block rates may be particularly undesirable during periods of water 

scarcity. Low-volume customers may be especially resentful of high-volume price 

discounts. According to Phillips, "lbe ultimate effects of both a single rate 

structure for all users and a declining block rate structure not cost justified are 

price discrimination among customers and a failure to encourage water 

conservation."7 

.. ~~ ' . 

6 Patrick C. M~ "The Water Industry: Economic and Policy Issues," in 
Charles F. Phillips, Jr., ed., Regulation, Competition and Deregulation--An Economic 
Grab Bag (Lexington, VA: Washington and Lee University, 1979), 104. 

7 Charles F. Phillips, The Regulation ofPublic Utilities: Theory and Practice 
(Arlington, VA: Public Utilities Reports, Inc., 1984), 703. 
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Increasing'-B1ock Pricing' 

Under increasing (or inverted or inclining) block rates, the per-unit price 

increases with consumption. This rate structure is advocated as a method for 

reducing average and peak water usage. Large users bear the burden of costs 

associated with providing large quantities of water. With increasing-block rates, the 

incentive to conserve increases with greater consumption. Thus, increasing-block 

rates are a method of demand management Although long-term effects are not 

certain, raising prices may be one method of inducing water conservation in the 

short term. What's more, while many alternative rate schedules may induce 

conservation, some, such as increasing-block rates, have been implemented for this 

very purpose in several major United States cities.8 

The increasing-block-rate schedule involves increasing rates with increasing 

usage levels. This rate structure has been advocated as one form of conservation 

pricing. Its justification has been based on the existence of increasing incremental 

costs with capacity expansion and the goal of reducing income inequalities, both of 

which are debatable rationales. If increasing-block rates do not track costs, the 

result is that larger users subsidize smaller users. Increasing-block rates can cause 

decreasing average demand without corresponding decreases in peak demands; that 

is, the results include decreased load factors, needle peaking, and revenue erosion. 

Another problem is revenue instability associated with the potential loss of large 

customers who resort to self-supply. 

The cost argument underlying increasing-block rates is that with incremental 

costs of new capacity increasing, price signals should discourage increasing usage. 

However, the cost causers are peak demand contributors who are not necessarily 

large users. One critic generally rejects the use of an increasing-block rate 

because it "unduly penalizes large customers who may have very favorable annual 

consumption characteristics.,,9 There also may be other factors differentiating 

costs that are not accounted for by an increasing-block rate. 

8 Ernst & Young~ 1990 National Water and Wastewater Rate Swvey. 

9 John D. Russell, "Seasonal and Time of Day Pricing," in American Water 
Works Association, Water Rates: An Equitability Challenge (Denver, CO: American 
Water Works Association, 1983), 96. 
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Several other potential problems exist with increasing-block rates. First, they 

are efficient only under unique circumstances. Second, prices that are below 

incremental costs in the initial blocks and prices that exceed costs in the tail 

blocks promote neither conservation nor efficient water use. Third, like decreasing­

block rates, increasing-block rates pose problems associated with determining the 

number of blocks, consumption breakpoints, and rate differentials. Finally, a 

potentially serious problem is their potential impact on utility costs and revenues 

because of consumer conservation in response to higher water prices. 

Nonetheless, a cost-justified increasing-block-rate schedule is feasible. 

According to the American Water Works Association (AWWA), "It is possible to use 

some elements of a cost-of-service study as a guide in the design of inverted 

rates."lO Accordingly, a peak-use increasing-block-rate structure could be used to 

alleviate the poor load factor caused by summer residential use. The A WW A . 

cautions, however, that increasing-block rates can be considered cost-of-service 

related only under special circumstances. 

Seasonal Pricing 

Time-differentiated, or seasonal, pricing takes notice of the cost differences 

between peak and off-peak usage and thus mitigates the temporal cross­

subsidization between users. Excess-use rates and indoor/outdoor rates, discussed 

below, are variations of seasonal rates. Also, seasonal pricing may be combined 

with other rate structures; table 5-7 provides seasonal increasing-block rates 

adopted in Tucson, Arizona to encourage water conservation. 

Most water utilities experience distinct seasonal peaks, due to weather­

sensitive demands. The seasonal load pattern indicates that incremental costs may 

vary substantially over the water utility's annual demand cycle. Over time, given 

the peak-load proble~ uniform pricing results in allocative inefficiency, an 

involuntary subsidy to peak users by off-peak users, and an inducement to increase 

system capacity to meet peak demands. Given the premise that water rates should 

track costs, seasonal rates provide consumers correct price signals that in tum may 

allow them to change usage patterns. 

10 American Water Works Association, Water Rates, 58. 
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TABlE 5-7 


SEASONAL INCREASING-BLOCK WAlER RATES FOR mesoN, ARIZONA 


Charges Winter Summer 

April 1m 

Monthly service charge 
Commodity charge 

First 1,000 cubic feet/month 
Next 1,000 cubic feet/month 
Next 3,000 cubic feet/month 
> 5,000 cubic feet/month 

$1.40 

0.55 
0.55 
0.55 
0.55 

$1.40 

0.55 
0.66 
0.77 
0.88 

May 1986 

Monthly service charge 
Commodity char~e· 

First 500 CUbIC feet/month 
Next 500 cubic feet/month 
Next 1,000 cubic feet/month 
Next 1,000 cubic feet/month 
Next 2,000 cubic feet/month 
> 5,000 cubic feet/month 

$3.70 

0.86 
0.97 
1.15 
131 
1.45 
1.61 

$3.70 

0.86 
0.97 
133 
1.64 
1.85 
2.08 

Source: Reported in Richard W. Cuthbert, "Effectiveness of Conservation-Oriented 
Water Rates in Tucson," American Water Works Association Journal 81 no. 33 
(March 1989): 67 and 69. 

Seasonal pricing, as well as daily peak load (or time-of-day) pricing are time­

differentiation methods that follow marginal-cost pricing theory. Seasonal rates 

recognize that the unit operating cost of providing water varies between peak and 

off-peak days, that capacity requirements essentially are determined by peak 

demands, and that peak users essentially are responsible for the capacity required to 

serve the peak demand, while off-peak users bear little responsibility. Therefore, 

seasonal rate design involves assigning lower costs to usage on off-peak days. 

Seasonal rates impose higher prices during periods of peak use (in the warm­

weather months) to recover costs associated with the higher capacity needs caused 
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by lawn sprinkling and landscaping. Daily peak-load rates are infrequently used by 

water utilities because, unlike electricity, the ability to store water mitigates the 

daily peaking proble~ the cost of water does not vary significantly on an hourly 

basis, and the investment required for metering under these rates could outweigh 

the benefits. 11 Time-of-day pricing may, however, be an appropriate load 

management tool for regulating water pressures. Better load management may help 

some water utilities avoid building (and paying for) water supply capacity, a 

tendency exacerbated by occasional drought conditions when peak demand levels are 

elevated. Also, maximum-hour peaks are appropriately considered in designing fire 

protection rates (discussed below) . 
. The prerequisites to effective seasonal pricing are several.12 First, there must 

be substantial variation in demand between peak and off-peak periods. Second, 

installed capacity requirements must be determined primarily by the peak demand 

confronting the water system. lbird, the water utility must have peak demands 

that occur consistently duririg the same season. Finally, the utility must be able to 

estimate the cost differences between meeting peak and off-peak demands. 

Russell provides some guidelines for utilities contemplating the use of seasonal 

rates:13 

· 	 Detailed planning, complete and adequate information 
programs for customers, and careful administrative and 
computer procedures are essential for a successful program. 

· 	 Any seasonal rate introduced should be relatively modest in 
price as compared with winter rates at the outset, with 
later adjustments to increase the differential. 

The summer excess-charge method appears to be the 
superior method for matching revenues with costs and for 
discouraging maximum summer demands. 

· 	 Any type of summer seasonal rate can cause more 
variations in revenue than a uniform annual rate. 

11 John D. Russell, "Seasonal and Time of Day Pricing," in American Water 
Works Association, Water Rates: An Equitability Challenge, 91. . 

12 Mann and Schlenger, "Marginal Cost and Seasonal Pricing," 7. 

13 Russell, "Seasonal and Time of Day Pricing," 96. 
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· A seasonal rate may not be appropriate for all water 
systems. Where annual supplies are more than adequate 
and system capacity is adequate or possibly excessive, a 
seasonal rate may discourage water sales and thus increase 
the cost of water for the remaining sales, without any 
substantial benefit to the water system except possibly to 
better recover costs from summer peaking customers. 

The potential benefits of seasonal rates include increased production efficiency 

(through annual load factor improvements) and reduced peak demands, both of which 

should enhance the water utility's financial condition. Seasonal rates can be an 

effective tool for reflecting intertemporal cost differentials without elaborate 

metering (as required by time-of-day pricing). Reducing peak demands may help 

extend available water supplies and postpone or eliminate the need for capacity 

additions.14 Also, seasonal rates promote conservation while avoiding a problem 

associated with purely voluntary conservation--that is, declining average usage (but 

not peak usage) resulting in deteriorating load factors and revenue shortfalls. 

Finally, for water consumers who are willing and able to modify usage patterns, 

seasonal rates can result in decreased water bills. In sum, the reasons for 

considering seasonal pricing-namely conservation and marginal-cost theory-may be 

compelling for some water systems and their regulators. 

Excess-Use Charges 

Some analysts prefer the excess-charge form of seasonal pricing (even though 

the summer/winter form may be easier to administer and easier for customers to 

understand) because it is more effective for purposes of cost recovery and 

conservation.15 The excess-use charge essentially is an increasing-block schedule 

with two blocks. It requires the determination of "base" and "excess" consumption, 

with corresponding prices. Excess charges are applied to usage in excess of average 

winter or base usage. Although some consumers may view this method as arbitrary, 

the imposition of excess use charges or penalty fees is not uncommon during periods 

of water shortage, and evidence suggests that the public is supportive of their 

14 Ibid., 92. 

15 Ibid. 
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use.16 However, as a general tool of rate desi~ this approach is hampered by the 

difficulty in defining excess use and perceptions that the chosen definition is 

arbitrary, capricious, or inequitable. 

Indoor100tdoor Rates 

A variation on the seasonal rate structure not mentioned in the A WW A 

discussion of rate schedules is the indoor/outdoor rate schedule.17 This approach is 

specifically tailored to household consumption levels, as compared to excess-use 

charges which are based on averages. This approach is designed to address the 

problem of inequity occurring when large households with water-efficient 

landscaping pay more for water than small households with inefficient landscaping, 

even though the latter contributes "more than its fair share" to the summer peak. 

Rates for indoor and outdoor use can be charged by installing two meters in each 

household. This not only is costly, it also could be bypassed by the mischievous 

homeowner who runs a garden hose from the kitchen sink. 

A methodological solution exists to this problem: household consumption 

during the off-peak season can be used to estimate basic indoor usage during the 

year. Amounts in excess of this can be billed at the outdoor water rate. Most 

water suppliers have the data necessary to make this calculation and may use it at 

present to estimate bills. While the method is slightly inferior to a dual metering 

system, it may be more equitable among households than simple seasonal rates or 

excess-use charges. 

One potential issue is that treatment costs associated with safe drinking 

water standards should generally be assigned to indoor water use, or more 

specifically, to human consumption. However, there are significant economies of 

scale for water treatment and without a redundant distribution system the 

differentiation of costs on an indoor/outdoor basis is largely irrelevant. An even 

more difficult issue is that lower indoor rates provide a disincentive for indoor 
water conservation. In fact, customers with high outdoor use levels may have an 

16 Edward F. Renshaw, "Conserving Water Through Pricing," American Water 
Works Association Journal 74 no. 1 (January 1982): 5. 

17 Gary C. Woodard, "A Summary of Research on Municipal Water Demand and 
Conservation Methodologies," in Arizona Corporation Commission, Water Pricing and 
Water Demand (Phoenix, AZ: Arizona Corporation Commission, 1986),43-47. 
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incentive to use indoor water to excess during the winter inflating their base level. 

The result could be an increase in average use and only slight reductions in peak 

(summer) use. 

Ufeline Pricin& 

Lifeline pricing can be viewed as another variation of the increasing-block 

theme. It provides a lower per-unit price for a specified level of consumption so 

that low-income consumers can receive water service for basic needs at a 

reasonable cost. In most formulations, the lowest block: is priced below the cost of 

service. Thus the rate is policy-based, not cost-based. 

Other than social and humanitarian benefits, some of the key rationales for 

lifeline rates are that they make it possible to retain customers on the utility 

system; that they reduce the frequency and cost of disconnections, collections, and 

bad debt because of nonpayment; and that by providing an affordable bill, many 

customers can meet the payments rather than continue to be served without paying 

anything. One of the key drawbacks is that lifeline rates send inappropriate pricing 

signals, and thus may not encourage conservation. 

Lifeline rates in energy are normally provided only to qualifying individuals 

according to specified poverty indicators. Such rates have been infrequently 

considered by water utilities or their regulators, probably in large part due to the 

relative afford ability of water. Also, opponents of lifeline programs generally focus 

on the problem of cross-subsidization and the belief that lifeline policies essentially 

provide social welfare benefits that are more appropriately administered by 

governments and funded by general tax revenues.18 Many also prefer volunteer 

contnbutions by some customers that establish special funds for needy customers, 

with the utility assisting in the process.19 One fact that mitigates the need for 

lifeline rates in water supply is that low-income citizens often live in public 

housing or apartment buildings that are master-metered. Thus, individuals are not 

18 John F. Guastella, "llieline and Social Policy Pricing," in American Water 
Works Association, Water Rates: An Equitability Challenge, A WW A Seminar 
Proceedings (Denver, CO: American Water Works Association, 1983),82-87. 

19 "Project Water Help Meets with ~uccess," Water (Winter 1987),25. 
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directly responsible for the water bill. However, higher water prices are paid 

indirectly through higher rents. 
As the cost of drinking water escalates because of more stringent water 

quality regulations and as the issue of affordability continues to be debated, lifeline 

rates may receive more attention. The affordability issue is intrinsically related to 

the issue of water quality and wi11ingness and ability to pay for it. It also is 

appropriate to consider conservation programs in conjunction with lifeline rates to 

minimize waste and heighten consumer awareness of water's increasing value. 

Slidinf-ScaIe PrjciDf 

Sliding-scale pricing (like increasing-block rates) assigns higher prices to 

higher consumption levels, but ties prices to average daily consumption rather than 

total consumption. Therefore, the strengths and limitations of sliding scale rates 

are similar to those of increasing-block rates. That is, sliding scale pricing may 

encourage water conservation, but may also cause larger users to bypass the water 

system in favor of self supply. 

Scarcinr Pricinf 

Another variation of increas~g-block rates, similar to sliding scale rates, is 

scarcity pricing. Water supplies are increasingly threatened both by natural and 

artificial causes.20 Scarcity pricing stems from marginal-cost theory and assigns 

higher prices in accordance with the depletion of existing supplies. It may be 

appropriate for pricing finite water supplies where it is desirable to have current 

users pay for developing new supplies. 

Spatial Priciof 

Another pricing innovation is zonal or spatially differentiated rates. Spatial 

rates complement time-differentiated rates and may be appropriate for utilities with 

core and satellite areas than for interconnected systems. Requiring satellite systems 

20 Janice A Beecher and Ann P. Laubach Compendium on Water Supply, 
Drought, and Conservation (Columbus, OH: The National Regulatory Research 
Institute, 1989). 
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to pay full development costs may discourage water system expansion, a result 

which mayor may not be consistent with local development and land-use planning 

considerations. Contributions-in-aid-of-construction for new developments are a 

form of spatial pricing. In addition, hook-up fees can be assessed to cover the cost 

of initiating service for new customers. H these fees are high. some prospective 

customers may be discouraged from connecting to the system. Spatial pricing and 

hook-up fees are designed to recover the ongoing costs of water service. 

Uniform rates over geographic space involve cross-subsidization. The rate 

averaging results in prices exceeding costs for some users and failing to meet costs 

for others. It is possible that at current rate levels, design and administrative 

costs may exceed the efficiency gains from spatial pricing. An example of imperfect 

spatial rates is the urban/suburban variances associated with publicly owned systems. 

Some of these differentials are justified by capacity and pumping costs while others 

are motivated by annexation policies and the objective of taxing nonvoters. 

Some rate design proposals would have new customers paying higher rates than 

existing customers. Little economic justification exists, however, for such a 

distinction between old and new customers. Both groups are jointly responsible for 

water system expansion and the development of higher-cost supplies; that is, each 

group contributes to the total system cost associated with meeting average demand. 

A rational basis for differential treatment between old and new customers is unequal 

contributions to peak demands. If new customers impose specific costs upon the 

system that would not be avoided if existing consumers decreased their usage (such 

as the cost of extending distribution lines), price variances between old and new 

customers are justified via service connection charges. Again, it may be necessary 

to take local development and land-use planning considerations into account. 

Other Water Charges 

Discussed briefly here (and in detail by the American Water Works 

Association) are four other types of water service charges: dedicated-capacity 

charges, capital contributions, fire protection charges, and ancillary charges.21 

21 See American Water Works Association, Water Rates and Related Charges 
(Denver, CO: American Water Works Association, Manual M26, 1986). 
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Table 5-8 provides a summary of the specific types of charges that fall within these 

general categories. 

Dedicated-CapacityChilflt§ 

Dedicated-capacity charges are designed to recover capacity costs from those 

potential future customers for whom the capacity is being installed. The two 

principal approaches are availability charges and demand-contract charges, compared 

in table 5-9. Both methods are cost-based and result in the calculation of fixed 

charges. Availability charges allow the utility to pay for construction. When 

facilities are complete, they usually are replaced by regular water rates charged to 

a group of customers. A demand contract is typically entered into by a large water 

user and contains specific terms of service. Care must be taken that the demand­

contract rate not be unduly price discriminatory. 

Capital Contnbutions 

Capital contributions by utility customers are used to support water system 

improvements such as:22 

· 	 expanding the quantity of water supply available for 
normal weather periods, droughts, and emergencies for 
existing customers; 

· 	 providing source-of-supply protection from potential or 
actual contaminants, and treatment facilities necessary to 
assure water quality compliance with new or upgraded 
standards; 

· 	 providing additional distribution, storage, or pumping 
capacity to meet system expansion needs for both fire 
service and general water service; 

· 	 up~ading and replacing older facilities to improve 
rehability, reduce maintenance and repair costs, increase 
capacity, and meet current standards; and 

· 	 expanding the system to provide service to new customers 
and developing areas. 

22 Ibid. 
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TABLE 5-8 


SELECfED SPECIAL WAlER CHARGES 


Dedicated-apacity charges 
Availability charges 
Demand-contract charges 

Capital amtributions 
Main extension charges 
Participation charges 
System development charges (system buy-in or incremental cost) 
Government grants and low-interest loans 

Fire protection charges 
Pnvate fire-protection charges 
Public fire-protection charges 

Anci11aIycharges 
Field-service charges 


Turn-on/turn-off service 

Field collections 

illegal turn-ons and open meter bypass 

Special meter readings and final meter readings 

Meter testing, repairs, resetting, or size change 

Installation of special or remote meter reading devices 

Meter boot or stop box clean-out, dig-up, or replacement 

Special appointments 


Office-service charges 

New account or transfer charge 

Collection related charges 

Administrative, paperwork, and copying fees 

Wastewater billing fees 


Jobbing and merchandise sales 

Tapping charges 

Application, en~neering, and inspection fees 


Main inspectIon, filing, and contracts 

Service-connection and cross-connection inspection 

Engineering design and water service location 


Construction-water charges 

Miscellaneous work charges 

Unauthorized water use charges 

Unit-cost development charges 

Penalties for water conservation violations 

Special permits (such as irrigation and hydrants) 


Source: Derived from American Water Works Association, Water Rates and Related 

Charges (Denver, CO: American Water Works Association, 1986); and Robert M. 

Wilson, "Special Charges Used by the Denver Water Department," in A WWA Seminar 

on the Ratemaking Process: Going Beyond the Cost ofService (Denver, CO: 

American Water Works Association, 1986), 11-18. 
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TABLES-9 

DEDlCA~AClTY CHARGES: 

A COMPARISON OF ME1HODS 


Availability Charge 

Total investment in plant to be included in 
aVailability charge 

Annual costs 
Debt service 
Payment in lieu of taxes 
Projected annual cost for inspectio~ billing, and 
certain (fixed) operation and maintenance expenses 

Monthly charge based on 2,000 equivalent potential customers 

$450,000 

45,000 
30,000 

45.000 

$120,000 

$5.00 

Demand-Contract Charge 

KYZ Corporation Requirements 
Avernge daily demand 
Maximum daily demand 
Maximum hourly demand 

Construction of 5,000 feet of 12" water main from 
treatment plant to site. Estimated cost is $250,000. 

ABC Water Utility 
Annual fixed cost of 2.0 mgd surface supply 
Annual fixed cost of 4.0 mgd treatment facility 
Annual variable costs (primarily power and 

chemicals) per million gallons 

Demand charge ­
Dedicated construction: $250,000 at 25% (estimated) 
Source of supply ($100,000/2.0 mgd) x 1.0 mgd 
Treatment facility ($150,000/4.0 mgd) x 1.5 mgd 

Total demand charge per year 

Commodity charge per million gallons 

1.0 mgd 
1.5 mgd 
2.0mgd 

$100,000 
150,000 

200.00 

62,500 
50,000 
56.250 

$168,750 

$200.00 

Source: Adapted from Vito F. Pennacchio, "Demand and Availability Charges," in 
A WW A Seminar on The Ratemaking Process: Going Beyond the Cost of Service 
(Denver, CO: American Water Works Association, 1986),9-10. 
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Four types of capital contributions are main extension charges, participation 

charges, system development charges, and government grants and low-interest loans. 

The system buy-in and incremental-cost methods for calculating system development 

charges are compared in table 5-10. System development charges also constitute 

contributions-in-aid-of-construction, which are increasingly controversial because of 

taxing and ratemaking implications. The growing capital needs of the water-supply 

industry brought about by drinking water standards, population growth, and a 

deteriorating infrastructure may require more attention to the use of capital 
.., contributions for system improvements. 
? 

Fire Protection Charges 

Designing fire protection rates may be the most perplexing task of rate design 

for water utilities. Fire protection is central to the design of water distribution 

facilities; yet with good fortune these services can go unused for long periods of 

time. The cost of private fire protection clearly is assignable while the cost of 

public fire protection requires some method of allocation. In table 5-11, the 

equivalent-connection, hydrant/inch-foot, and relative fire-flow requirements 

methods are compared. 

Fixed costs, such as the cost of fire hydrants, are easily translated into ftxed 

charges using some kind of averaging. Capacity costs pose another problem. Cost­

based rates, using marginal-cost pricing theory, actually may call for three-tiered 

pricing, with base costs, seasonal peak costs, and daily (fire protection) peak costs. 

The costs associated with these peaks can be treated as total service incremental 

costs.23 This approach probably results in relatively low fire protection rates. In 

contrast, a standard of reasonableness for establishing maximum fire protection 

charges is stand-alone cost or the hypothetical cost associated with a water utility 

designed to provide fire protection services only, and not general water service. In 

between lies a price based on the joint provision of general water service and ftre 

23 On the incremental treatment of fire protection costs, see J. Richard 
Tompkins, "Fire Protection Charges," inAWWA Seminar-on the Ratemaking Process: 
Going Beyond the Cost ofService (Denver, CO: American Water Works Association, 
1986). 
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TABLE 5-10 


SYSTEM DEVELOPMENT CHARGES: 

A COMPARISON OF METIIODS 


System Buy-in Method 

Source of supply 
Treatment and pumping 
Distribution system 
Services, meters, and hydrants 
General structures 

Less net cost of 
D istribution system 
. Services, meters, and hydrants 

Net investment in backup plant less: 
Outstanding bonds 

Total equity investment 

Number of customers 

Average net equity investment per 
equivalent 5/8-inch-meter customer 

System development charge 

Original 
Cost 
(SQQQ) 

5,000 
8,000 

12,800 
4,800 
1.400 

S32,000 

Accumulated 
Depreciation 
(SQQQ) 

1,000 
1,200 
1,800 

800 
200 

S5,000 

Net 
Cost 
(SOOO) 

4,000 
6,800 

11,000 
4,000 
1.200 

$27,000 

11,000 
4,000 

12,000 

MOO 

S4,000 

20,000 

$200 

$200 

Incremental-Cost Pricing Method 

Annual revenue under existing rates for typical 
5/8-inch customer . $205 

Less: Annual operation and maintenance expenses ($115) 
and annual replacement and improvement costs (S30) 
to be met from rates 145 

Net revenue available to service new debt S60 

Debt that can be serviced (assume 20-year debt 
amortization at 10% annual interest rate 
(S60/0.1175) ssw 

Estimated total investment in backup facilities 
required to serve a new 5/8-inch customer $1.300 

System development charge S790 

Source: American Water Works Association, Water Rates and Related Charges 
(Denver, CO: American Water Works Association, 1986), 15 and 16. 
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TABI..E5-11 

FIRE PR0TECI10N RATES: 

A COMPARISON OF MElHODS 


Equivalent-Connection Method 

Prorated demand costs 
Direct: hydrants 
Direct: private firelines 

Public fire services 
Town A hydrants 
Town B hydrants 
Town C hydrants 

Private fire services 
5-inch service lines 
6-inch service lines 
8-inch service lines 

Total equivalent 
6-inch connections 

Th1al Public Private 
$110,900 $85,400 $25,500 

57,000 57,000 
2.200 ­

$177,100 $142,400 $34,700 

Size Eq.6-inch Char~e/
Nymber FactQ[ Conn~ctiQIl Conn~ctIQn R~v~nll~~ 

388 1.0 388 

255 1.0 255 


212 -1..Q ~ 

1,155 1,155(77%) $123.30 $142,412 

100 0.44 44 44.00 $ 4,400 
200 1.00 200 100.00 20,000 

.~ 1.72 ~ 172100 1Q,~20 
360 347(23%) 34,700 

1,502 177,132 

Hydrantjlnch-Foot Method (Public Fire Protection) 

In~h-f~~t Rate AmQunt .H~driIDts Rate AmQJ.!Dt TQtal 
Town A 3,892,000 $0.0050 $19,910 388 $49.35 $19,148 $ 39,058 
TownB 2,613,000 0.0050 13,065 255 49.35 12,585 25,650 
TownC 10,485,000 Q.005Q 52,425 ill ~ 25,267 11,692 
Total 17,080,000 $85,400 1,155 $57,000 $142,400 

Relative Fire-Flow Requirements Method (Public Frre Protection) 

S~rvi~ Class CuS1Qm~rs Fir~ FIQw ~~~: ~ R~v~ny~~ 
Town A Residential 5,700 1.0 5,700 $7.62 $ 43,434 
TownB Residential 3,700 1.0 3,700 7.62 28,194 
Towne Residential 6,620 1.0 6,620 7.62 50,444 

Commercial 1,080 2.25 2,430 17.14 18,511 
Industrial !2Q ~ 240 3QI48 1,822 

17,160 18,690 $142,412 

Source: Adapted from American Water Works Association, Water Rates and Related 

Charges (Denver, CO: American Water Works Association, Manual M26, 1986),9-10. 
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protection by a single utility, perhaps using the average incremental pricing 

approach. 

More complex pricing schemes for fire protection take into account such 

factors as property values and insurance rates. While some view fire protection as 

a discrete service, others believe that it is essentially a public good that should be 

paid for through tax dollars. Obviously, many policy considerations enter into 

discussions of these rates. In some jurisdictions, public safety considerations may 

outweigh those of cost causality. 

Ancillary OJ3w:s 

Ancillary charges or fees are designed to recover, as closely as possible, the 

actual cost of providing specific services, such as tapping and inspections. A 

selection of these services appears in table 5-8. Water utilities should take care 

both to recognize the incidental costs associated with certain services they provide 

and to develop appropriate fee schedules that reflect them. 

Rate Structures Approved by Regulatory Commissions 

As reported in table 5-12, the types of water rates imposed by regulated water 

utilities in the reporting jurisdictions for either residential or commercial and 

industrial use fall predominantly into three categories: unmetered, uniform, and 

decreasing-block-rate structures. The results indicate that uniform rates are used 

in many states for both residential or commercial and industrial water service. 

Over half of the commissions surveyed indicated that all three types of rates were 

being used for residential customers, and that uniform and decreasing-block rates 

are under use for commercial and industrial customers. In all, unmetered charges 

were mentioned slightly more often than decreasing-block rates for residential water 

use, while the opposite was true for commercial and industrial rates. Moreover, a 

sizeable share of the commissions reported the use of increasing-block rates and 

seasonal rates for all service classes. The responses revealed further that 

increasing-block rates and seasonal rates were more frequently approved for 

residential customers than for commercial and industrial customers. 
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TABI.E5-12 

WATER srRUCIURES APPROVED BY 

SfATE REGUlATORY COMMISSIONS 


State R~sid~ntial Rat~s Comm~rgalLIndustrial Rat~s 

Commission FF FX UN DB m SE 0 FF FX UN DB m SE 0 


Alabama X X X 

Alaska X X 

Arizona X X X X X X 

Arkansas X X 

California X X X X X X X X X X 


Colorado X X 

Connecticut X X X X X X X X X 

Delaware X X X X X X 

Florida X X X X 

Hawaii X X 


Idaho X X (a) X X (a) 

lllinois X X X 

Indiana X X X X 

Iowa X X 

Kansas X X 


Kentucky X X X X X X X X 

Louisiana X X X X X 

Maine X X X X X X 

Maryland X X X X X X X X X X 

Massachusetts X X X X X X X X X X X X 


Michigan X X X X X X 

Mississippi X X X X 

Missouri X X X 

Montana X X X X X 

Nevada X X X X X X X X X X 


New Hampshire - X X 

New Jersey X X X X X X X X X X 

New Mexico X X 

New York X X X X X X X 

North Carolina X X X 


X 

Oklahoma X X X X X X X X 

Oregon(b) X X X 

Pennsylvania X X X X X 

Rhode Island X X X X X 


Ohio X X X X X X X 

X 
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TABLE 5-12 (rontinued) 

State R~sid~ntial Rill~S Comm~rcialLlndystrial Rates 
Commission FF FX UN DB m SE 0 FF FX UN DB m SE 0 

South Carolina X X X X X 
Tennessee X X X X 
Texas X X X (c) X X X 
Utah X X X X X 
Vermont X X X X X X 

Virginia X X X 
Washin~on X X X - X X X X X X X 
West Vrrginia 

... 

X X X X 
Wisconsin X X X X (d) 
Wyoming X X X X X 

Virgin Islands X X 

Number of 
commissions 31 6 38 29 15 14 1 22 3 34 25 10 13 

Source: 1990 NRRI Survey on Commission Regulation of Water Systems. 

FF =Flat fee 
FX =Fixture rate 
UN = Uniform rate 
DB =Decreasing-block rate 
IB =Increasing-block rate 
SE = Seasonal rate 
0 = Other 

One system adds a summer surcharge to the uniform rate. 

No commercial or industrial customers. 


c) Improvement surcharge. 
~~ 
d) Decreasing-block with lower blocks increasing. 
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Conclusion 

Whatever rate design is selected, it can be appropriately evaluated by how 

well it meets the utility's revenue requirement. A variety of methods exist to do 

this, ranging from sophisticated computer simulation modeling to a basic bill 

tabulation analysis.24 In the end, it is not uncommon to make adjustments to the 

rate structure either to match revenue requirements or meet other policy goals. 

Despite the many methodological alternatives, rate design tends to be as much 

art as science, leaving a considerable degree of discretion to regulators. For 

publicly owned water utilities, it may be simpler to incorporate policy goals other 

than cost causation into the ratemaldng process. For investor-owned water utilities 

under the jurisdiction of the state public utility commissions, these goals must be 

reconciled with traditional principles of regulation. The inclination of the 

commissions to promote wise use or other policies may depend on legislative 

mandates, precedents in other utility areas, and whether outcomes are considered 

consistent with the public interest and other regulatory objectives. 

In his critique of lifeline rates, one analyst concludes with the general 

observation that rate design involves a considerable degree of "informed judgment" 

and that: 

Specific rate structures have and will continue to incorporate 
features relating to particular characteristics and objectives. 
So long as basic cost principles are not significantly 
compromised, there can be room for "policy" adjustments to 
effect ~adual trends toward such goals as conservation, fuller 
recogmtion of econo~s of scale and even minimizing impact 
on low-use customers. 

The harsh reality is that not every policy goal can be met within the 

confines of a single--or simple-rate structure. 

24 American Water Works Association, Water Rates (American Water Works 
Association, Manual Ml, 1983), Appendix. 

25 Guastella, "llieline and Social Policy Pricing," in American Water 
Association, Water Rates: An Equitability Challenge, 87. 
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CHAYI'ER6 

CONCLUSIONS 

This report has focused mainly on the costing and pricing of water service. 

This focus is not intended to imply or indicate that other issues are less 

important. Economic arguments tend to elevate pricing above other concerns; 

indeed, more efficient pricing is expected to solve a myriad of production, 

consumption, and allocation problems. But it is important to recognize that better 

pricing of water, though essentia4 is not a panacea for all the issues facing the 

providers of public water service. 

Some Other Issues 

. ~;'. . 

Among the important policy issues distinct from price is the concern for water 
. . . 

quality both at intake treatment and sewage discharge points .. A related issue is 
. ' . . . . .. 

the optimal mix of treatment expenditures and water quality. Given surface sources, 

there is the regulatory policy issue of trading off increased sewage treatment costs 

upstream for decreased water treatment costs downstream. The focus on water 

service costing, pricing, and investment decisions for commission-regulated water 

utilities should not detract from the importance of making similar decisions 

concurrently for sewage disposal. Water and sewage systems are interrelated (for 

example, a decrease in household water consumption can result in a decrease in the 

volume of waste). Separating the decisionmaking for water and sewage pricing can 

negate efficient pricing and investment policies in water provision. One can argue 

that sewage cost recovery and pricing is at present less efficient than water 

service costing and pricing. 

Furthermore, the efficient costing and pricing of centrally supplied water 

service should not be viewed as a complete solution to the efficient use and 

allocation of water supplies. For example, the historically inefficient pricing of 

irrigation water in the western United States probably more than offsets any 

societal gains to be derived from the increased efficiencies in pricing public water 

supplies. In some states, even in terms of public water service, the proportion of 

water supplied by commission-regulated water utilities is relatively small. The 
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water utilities regulated by the California Public Utilities Commission, for example, 

provide an estimated 2 percent of the total public water supply in California. Thus, 

any attempts by the Commission to attain efficient water pricing and water 

conservation will have but a small effect on the overall use of public water 

supplies in that state. Pricing inconsistency among the major water use sectors and 

between regulated and unregulated sectors will continue to pose a problem. 

One of the most difficult unresolved issues is the need to define priority uses 

for water, which also should be reflected in price. Unfortunately, price and 

priority in water use are not always consistent. During periods of drought, the 

burden of use restrictions can be greater for residential users than for irrigation 

users. Appropriate price signals can redefine priorities and encourage adoption of 

permanent water conservation measures in some sectors. However, priorities may 

also be determined by other public policies, specifically those reflected in drought 

contingency and long-term supply plans. Where water conservation is concerned, 

commissions should consider water pricing as an important tool -but recognize that 

consumer education about the wise use of water is equally important. 1 

Long-term planning is an emerging issue in water supply. Concerns about 

water quality and quantity are contributing factors, and there is an increasing need 

-to integrate the many governmental institutions involved in water. Federal, state, 

and local governments all make policies affecting water, yet often there is limited 

coordination of their efforts. State public utility commissions need to work more 

closely with state drinking water and environmental officials responsible for water 

policy, particularly as to the role of prices in water supply and demand. 

There also is a growing concern about whether the structure of the water 

industry is suited to meet contemporary demands. In particular, the proliferation 

of numerous small and financially nonviable systems is a problem. In response, 

there are many proponents of mergers and acquisitions in water supply so that any 

potential economies of scope (in production or even management) are realized. 

Restructuring the industry may prove as important as pricing reform to its long­

term viability. Included in structural issues are bypass through self supply and the 

purchase of bottled water. 

1 Janice A Beecher and Ann P. Laubach, Compendium on Water Supply, 

Drought, and Conservation (Columbus, OH: The National Regulatory Research 

Institute, 1989). 
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Even more important may be technological innovations-especially in water 

treatment for small systems--that improve the economic situation of individual 

providers faced with specific supply issues. Portable, affordable treatment systems 

for small water suppliers may help mitigate the impact of safe drinking water 

regulations. Interconnecting water systems combines structural and technological 

solutions that may improve the viability of some systems. However, such solutions 

are partially dependent on pricing and the assurance of an adequate revenue stream 

to the water system for adopting these innovations. Management, planning, and 

cost recovery policies may help promote long-term efficiency through the adoption 

of innovative technologies. 

Regulation by state commissions is imperfect but essential to preventing the 

abuse of monopoly power. Efficiency and effectiveness of regulation can be 

improved in a variety ofways.2 Also, price regulation may not be viewed as 

necessary for some water utilities. However, one possibility for improving water 

pricing generally is to expand regulatory authority so that some state or regional 

oversight is provided to municipalities and other local ratemaking bodies. Such 

oversight helps remove ratemaking from local political pressures, where incentives to 

keep prices down may dominate the goals of cost-based ratemaking. State 

commission regulation has the advantage of being a centralized source of technical 

regulatory expertise. Thus, the long-term interest in pricing may involve regulatory 

restructuring as well. 

Some Evaluation Criteria 

As alternatives in cost allocation and rate design for water utilities are 

considered, an analytical framework tailored to the particular needs of utilities or 

regulators can be a useful tool. 

A simple framework was introduced in chapter 1. That framework suggested 

that in considering rate making and changes therein, the analyst may seek to 

compare the perspectives of utilities, consumers, and society as a whole, recognizing 

that each encompasses different types of goals. Often, conflicts emerge over 

specific issues because these goals are difficult to reconcile. Incremental-cost 

2 Janice A Beecher and Patrick C. Mann, Deregulation and Regulatory 
Alternatives for Water Utilities (Columbus, OH: The National Regulatory Research 
Institute, 1990). 
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pricing, for example, may meet society's criterion of economic efficiency (and more 

than meet utility revenue requirements) while resulting in rates perceived as 

"unaffordable" by consumers. Only the rarest cost allocation and rate design 

method will achieve a balanced solution that is actually satisfactory from all three 

perspectives. It is instead an exercise in optimization, with the explicit knowledge 

that some goals are partially sacrificed in the interest of achieving others. 

On the choice of particular methods, chapter 4 developed an evaluation 

framework for marginal-cost pricing emphasizing four general issues: allocative 

efficiency, cost and rate stability, financial viability, and admjnistrative feasibility. 

Associated with each are several issues related to the practical application of 

pricing theory. These also may be used in evaluating cost allocation and rate 

design alternatives. Once again, tradeoffs among competing goals are readily 

apparent. For example, while the uniform rate structure may be administratively 

simple, it may be deficient in terms of allocative efficiency or ensuring the long­

term viability of the water utility. It is a matter of policy, of course, to determine 

which criterion is more important than another. 

Perhaps most difficult to reconcile are quantitative and qualitative evaluation 

criteria. In the end, revenue requirements are far easier to estimate than, say, the 

affordability of water bills. There may be a temptation to use mainly quantifiable 

indicators of success or failure and avoid the less quantifiable. Yet cost allocation 

and rate design cannot occur in a vacuum. It may seem necessary at times to 

relax cost-of-service criteria in the interest of consumer understanding and 

acceptance, particularly if perceptions of equity are at stake. However, once the 

door is open to subjective criteria in rate making, it is difficult to keep political and 

other influences out of the process. Subjective criteria, then, must be used with 

caution. 

It may be useful to develop evaluation criteria for cost allocation and rate 

design in the context of a planning framework. As already noted, pricing is 

clearly associated with planning. The interest in least-cost planning for all public 

utilities-water utilities included--continues to rise. The planning process not only 

serves to identify trends in supply and demand and future capacity options, but to 
identify the goals and priorities of the water utility. Pricing alternatives can be 

assessed in these terms. Likewise, long-term planning must take into account the 

role of price. 
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Some Research Needs 

Public utility regulation clearly has not identified an ideal solution to the 

cost allocation and rate design puzzle, in part because no single solution exists. 

Further research will playa role in the evolution of approaches. 
In general, the issues of value, cost, and price and their interconnections merit 

further analysis. Water's global abundance can be deceptive. Growing populations 

have placed stress on the hydrological system both in terms of quality and 

quantity. In theory, pricing can improve the allocation of water resources. The 

economic, operational, and cost characteristics of the public water supply industry 

could be better understoo~ particularly its differences and similarities compared to 

other public utilities. Cost allocation for water utilities requires further refinement. 

A pressing need exists for the development of cost allocators founded in empirical 

observation. Engineering process models, econometric models, optimization or 

simulation models, and other methods can be appropriately applied to the analysis 

of costs and their causes. Rate design for water utilities is an obvious choice for 

further research. Attention may be especially needed in understanding how well 

rate design alternatives meet different policy goals as well as how they satisfy 

revenue requirements. The issues of financial viability for water providers and 

affordability for water consumers may emerge as some of the most important 

research topics. In sum., cost allocation and rate design for water utilities now 

merit a prominent place on the regulatory research agenda. 
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APPENDIX A 


' !.,­ NARUC UNIFORM SYSTEM OF ACCOUNTS 
FOR crASS A WATER UIlliTIES~~;.~. 
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NARUCUNWORMSY~MOFAOOO~ 
FOR ClASS A WATER tITILITIES 

BALANCE SlffiET ACCOUNTS 

Assets and Other Debts 

Utility Plant 

101. Utility Plant in Service 
102. Utility Plant Leased to Other 
103. Property Held for Future Use 
104. Utility Plant Purchased or Sold 
105. Construction Work in Progress 
106. Completed Construction Work Not Classified 
108. Accumulated Depreciation 

108.1 Accumulated Depreciation of Utility Plant in Service 
108.2 Accumulated Depreciation of Utility Plant Leased to Others 
108.3 Accumulated Depreciation of Property Held for Future Use 

110. Accumulated Amortization 
110.1 Accumulated Amortization of Utility Plant in Service 
110.2 Accumulated Amortization of Utility Plant Leased to Others 

114. Utility Plant Acquisition Adjustments 
115. Accumulated Amortization of Utility Plant Acquisition Adjustments 
116. Other Utility Plant Adjustments 

Other Property and Investments 

121. Nonutility property 
122. Accumulated Depreciation and Amortization of Nonutility Property 
123. Investment in Associated Companies 
124. Utility Investments 
125. Other Investments 
126. Sinking Funds 
127. Other Special Funds 

Olrrent and Accrued Assets 

131. Cash 
131.1 Cash on Hand 
131.2 Cash in Bank 

132. Special Deposits 
133. Other Special Deposits 
134. Working Funds 
135. Temporary Cash Investments 
141. Customer Accounts Receivable 
142. Other Accounts Receivable 
143. Accumulated Provision for Uncollectible Accounts-Cr. 
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144. Notes Receivable 
145. Accounts Receivable from Associated ComJ?anies 
146. Notes Receivable from Associated Comparues 
151. Plant Material and Supplies 
152. Merchandise 
153. Other Material and Supplies 
161. Stores Expense 
162. Prepayments 
171. Accrued Interest and Dividends Receivable 
172. Rents Receivable 
173. Accrued Utility Revenues 
174. Miscellaneous Current and Accrued Assets 

Deferred Debits 

181. Unamortized Debt Discount and Expense 
182. Extraordinary Property Losses 
183. Preliminary Survey and Investigation Charges 
184. Clearing Accounts . 
185. Temporary Facilities 
186. Miscellaneous Deferred Debits 

186.1 Deferred Rate Case Expense 
1862 Other Deferred Debits 

187. Research and Development Expenditures 
190. Accumulated Deferred Income Taxes 

190.1 Federal 
1902 State 
1903 Local 

&wity Capital and liabilities 

Equity Capital 

201. Common Stock Issued 
202. Common Stock Subscribed 
203. Common Stock liability for Conversion 

.. 204 . Preferred Stock Issued 
Ij 205 . Preferred Stock Subscribed • 
~1 206. Preferred Stock liability for Conversion 
-:j 207. Premium on Capital Stock 

209. Reduction in Par or Stated Value of Capital Stock 
210. Gain on Resale or Cancellation of Reacquired Capital Stock 
211. Other Paid-In Capital 
212. Discount on Capital Stock 
213. Capital Stock Expense 
214. Appropriated Retained Earnings 
215. Unappropriated Retained Earnings 
216. Reacquired Capital Stock 
218. Propnetary Capital (for proprietorships and partnerships only) 
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Long-Term Debt 

221. Bonds 
222. Reacquired Funds 
223. Advances from Associated Companies 
224. Other Long-Term Debt 

OlITent and Accrued liabilities 

231. Accounts Payable 
232. Notes Payable 
233. Accounts Payable to Associated ComJ?anies 
234. Notes Payable to Associated Compames 
235. Customer Deposits 
236. Accrued Taxes 

236.1 Accrued Taxes, Utility Operating Income 
236.11 Accrued Taxes, taxes Other Than Income 
236.12 Accrued Taxes, Income Taxes 

237. Accrued Interest 
237.1 Accrued Interest on Long-Term Debt 
237.2 Accrued Interest on Other Liabilities 

238. Accrued Dividends 
239. Matured Long-Term Debt 
240. Matured Interest 
241. Miscellaneous Current and Accrued Liabilities 

Deferred Credits 

251. Unamortized Premium on Debt 
252. Advances for Construction 
253. Other Deferred Credits 
255. Accumulated Deferred Investment Tax Credits 

255.1 Accumulated Deferred Investment Tax Credits, Utility Operations 
255.2 Accumulated Deferred Investment Tax Credits, Nonutility Operations 

Operating Reserves 

261. Property Insurance Reserve 
262. Injuries and Damages Reserve 
263. Pensions and Benefits Reserve 
265. Miscellaneous Operating Reserves 

Contnbutions in Aid of Construction 

271. Contributions in Aid of Construction 
272. Accumulated Amortization of Contributions in Aid of Construction 
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AcclIlD1Jlated Deferred Income Taxes 

281. Accumulated Deferred Income Taxes -- Accelerated Amortization 
282. Accumulated Deferred Income Taxes -- Liberalized Depreciation 
283. Accumulated Deferred Income Taxes -- Other 

WAlER UTIUIY PIANT ACCOUNTS 

301. Organization (301.1) 
302. Franchises (302.1) 
303. Land and Land Rights (3032 - 303.5) 
304. Structures and Improvements (3042 - 304.5) 
305. Collecting and Impounding Reservoirs (305.2) 
306. Lake, River, and Other Intakes (3062) 
307. Wells and Springs (3072) 
308. Infiltration Galleries and Tunnels (308.2) 
309. Supply Mains (309.2) 
310. Power Generation Equipment (310.2) 
311. Pumping Equipment (311.2) 
320. Water Treatment Equipment (3203) 
330. Distribution Reservoirs and Standpipes (330.4) 
331. Transmission and Distribution Mains (331.4) 
333. Services (333.4) 
334. Meters and Meter Installation (334.4) 
335. Hydrants (335.4) 
339. Other Plant and Miscellaneous Equipment (339.1 - 339.4) 
340. Office Furniture and Equipment (340.5) 
341. Transportation (341.5) 
342. Stores Equipment (342.5) 

-.~ 
343. Tools, Shop and Garage Equipment (343.5) 

i 344. Laboratory Equipment (344.5) 

I 
 345. Power Operated Equipment (345.5) 

346. Communications EqUIpment (346.5) 
347. Miscellaneous Equipment (347.5) 
348. Other Tangible Plant (348.5) 

Water Utility Plant Subaccounts (as applicable) 
.1 IntangIble Plant 
2 Source of Supply and Pumping Plant 
3 Water Treatment Plant 
.4 Transmission and Distribution Plant 
.5 General Plant 
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INCOME ACCOUNfS 


Utility Operating Income 


400. 	 Operating Revenues 
401. 	 Operating ~nses 
403. 	 Depreciation ense 
406. 	 Amortization of tility Plant Acquisition Adjustment 
407. 	 Amortization Expense 

407.1 Amortization of limited Term Plant 

4072 Amortization of Property Losses 

407.3 	 Amortization of Other Utility Plant 

408. 	 Taxes Other Than Income 
408.10 	 Utility Regulatory Assessment Fees 
408.11 	 Property Taxes 
408.12 	 Payroll Taxes 
408.13 	 Other Taxes and Licenses 

409. 	 Income Taxes 
409.10 	 Federal Income Taxes, Utili!>, Operating Income 
409.11 	 State Income Taxes, Utility Operating Income 
409.12 	 Local Income Taxes, Utility Operating Income 

410. 	 Provision for Deferred Income Taxes - Credit 
411.10 	 Provision for Deferred Income Taxes - Credi~ 


Utility Operating Income 

412. 	 Investment Tax Credits 

412.10 	 Investment Tax Credits Deferred to Future Periods, 
Utility Operations 

412.11 	 Investment Tax Credits Restored to Operating Income, 
Utility gperations 

413. 	 Income from Utility Plant Leased to Others 
414. 	 Gains (Losses) from Disposition of Utility Property 

Other Income and Deductions 

415. 	 Revenues from Merchandising, Jobbing and Contract Work 
416. 	 Costs and Expenses of Merchandising, Jobbing and Contract Work 
419. 	 Interest and 'Dividend Income 
420. 	 Allowance for Funds Used During Construction 
421. 	 Nonutility Income 
426. 	 Miscellaneous Nonutility Expenses 

Taxes Applicable to Other Income and Deductions 

408. Taxes Other Than Income 
40820 Taxes Other Than Income, Other Income and Deductions 

409. 	 Income Taxes 
40920 Income Taxes, Other Income and Deductions 

410. 	 Provision for Deferred Income Taxes 
410.20 	 Provision for Deferred Income Taxes, Other Income Deductions 

411. 	 Provision for Deferred Income Taxes - Credit 
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411.20 	 Provisions for Deferred Income Taxes -- Credit, 
Other Income and Deductions 

412. Investment Tax Credits 
412.20 	 Investment Tax Credits - Net, Nonutility Operations 
412.30 	 Investment Tax Credits Restored to Nonoperating Income, 

Utility Operations 

Interest Expense 

.\ 427. Interest Expense 
~1 427.1 Interest on Debt to Associated Companies 

427.2 Interest on Short-Term Debt 
4273 Interest on Long-Term Debt 
427.4 Interest on Customer Deposits 
427.5 	 Interest - Other 

428. Amortization of Debt Discount and Expense 
429. Amortization of Premium on Debt 

ExtraordinaIy Items 

433. ExtraordinaIy Income 
434. Extraordinary Deductions 
409. Income Taxes 

409.30 Income Taxes. ExtraordinaIy Items 

RETAINED EARNINGS ACCOUNTS 

435. Balance Transferred From Income 
436. Appropriations of Retained Earnings 
437. Dividends Declared - Preferred Stock 

.J 
I 	 438. Dividends Declared - Common Stock 

439. Adjustments to Retained Earnings 

WATER OPERATING REVENUE ACCOUNTS 

Water Sales 

460. Unmetered Water Revenue 
461. Metered Water Revenue 

461.1 Metered Sales to Residential Customers 
:f 461.2 Metered Sales to Commercial Customers 
I 461.3 Metered Sales to Industrial Customers 

461.4 Metered Sales to Public Authorities 
461.5 Metered Sales to Multiple Family Dwellings 

462. Fire Protection Revenue 
462.1 	 Public Fire Protection 
462.2 	 Private Fire Protection 

464. Other Sales to Public Authorities 
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465. Sales to Irrigation Customers 
466. Sales for Resale 
467. Interdepartmental Sales 

Other Water Revenues 

470. Forfeited Discounts 
471. Miscellaneous Service Revenues 
472. Rents From Water Property 
473. Interdepartmental Rents 
474. Other Water Revenues 

WATER OPERATION AND MAINTENANCE EXPENSE ACCOUNTS 


601. Salaries and Wages - Employees (601.1 - 601.8) 
603. Salaries and Wages -- Officers, Directors, and Majority Stockholders 

(603.1 - 603.8) 
604. Employee Pensions and Benefits (604.1 - 604.8) 
610. Purchased Water (610.1) 
615. Purchased Power (615.1, 615.3, 615.5, 615.7, 615.8) 
616. Fuel for Power Production (616.1,616.3,616.5,616.7,616.8) 

, 
~.. 618. Chemicals (618.1- 618.8) 

620. Materials and Supplies (620.1 - 620.8) 
631. Contractual SefVlces - Engineering (631.1 - 631.8) 
632. Contractual Services - Accounting (632.1 -632.8) 
633. Contractual Services - Legal (633.1 - 633.8) 
634. Contractual Services -- Management Fees (634.1 - 634.8) 

.' 635 . Contractual Services -- Other (635.1 - 635.8) 
641. Rental of Building/Real Property (641.1 - 641.8) 
642. Rental of Equipment (642.1 - 642.8) 
650. Transportation Expenses (650.1 - 650.8) 
656. Insurance - Vehicle (656.1 - 656.8) 
657. Insurance - General Liability (657.1 - 657.8) 
658. Insurance - Workman's Compensation (658.1- 658.8) 
659. Insurance - Other (659.1 - 659.8) 
660. Advertising Expense (660.8) 
666. Regulatory Commission Expenses - Amortization of Rate Case Expense (666.8) 
667. Regulatory Commission Expenses - Other (667.1 - 667.8) 
670. Bad Debt Expense (670.7) 
675. Miscellaneous Expenses (675.1 - 675.8) 

Water Operation and Maintenance Expense Subaccounts (as applicable) 
.1 Source of Supply and Expenses -- Operations 
.2 Source of Supply and Expenses -- Maintenance 
.3 Water Treatment Expenses - Operations 
.4 Water Treatment Expenses -- Maintenance 
.5 Transmission and Distribution - Operations 
.6 Transmission and Distribution -- Maintenance 
.7 Customer Accounts -- Expenses 
.8 Administration and General Expenses 
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TABLE 8-1. Al locat ion of Plant Value 
~ity-~ Method 

Demand Customer Direct Flre-
Max i""", MaxllT'UTl Meters & Protection 

Item Total Ccmnodlty Day Hour Services Service 

Source-of-supply plant: 
land and land rights 
Reservoir 

S 423,000 
204,000 

S 423,000 
204,000 

PlJI1)l ng plant: 
Raw water PlJI1)ing 
and t rlln8llllss ion Iines 

Treated-water PlJI1)ing 
114,000 
425,000 

S 114,000 
425,000 

Treatment plant 1,048,000 1,048,000 

I-' 
VI 
tv 

Transmission and distribution plant: 
Structures snd Improvements 
Distribution storage 
Transmission mains 
Distribution mains 
Meters 
Services 
Fire hvdrants 

40,000 
413,000 

3,112,000 
1,830,000 

472,000 
1,078,000 

248,000 

S 30,000 
413,000 

3,112,000 
1,830,000 

S 9,000 

472,000 
1,078,000 

S 1,000 

248,000 

General plant: 
Office 
Vehicles 
Other 

Total plant value 

186,000 
17,000 

141,002 
9,751,000 

12,000 
1,000 
9,000 

649,000 

31,000 
3,000 
~~,OOO 

1,645,000 

107,000 
10,000 
81,QQO 

5,583,000 

31,000 
3,000 
~~,OOO 

1,616,000 

5,000 

4,000 
258,000 

less: Contributions 
In aid of construction 

Rate base 
~O,OOO 

S9,001,000 S 649,000 S1,645,000 S5,583,Ooo S 
750,000 
866,000 S 258,000 

Source: American ~ater ~orks Association; ~ater Rates (Denver, CO: American ~ater ~orks Association, Manua l M1, 1983), 19_ 



TABLE 8-2. Allocation of Depreciation Expense 

C~i ty-De-nd Method 


!;!emand Customer Direct Fire' 
Max Inun Maxlnun Meters , Protection 

Item Total Conmodlty Day Hour Services Service 

Source'of'supply plant: 

Land and lsnd rights 

Reservoir , 3,200 , 3,200 


P~ing plant: 

Raw water ~Ing 


and tranlmlsslon lines 3,500 , 3,500 

Treated-water ~ing 14,200 14,200 


Treatment plant 28,000 	 28,000 

Transmission and distribution plant: , , ,Structures and Improvements 1,100 600 400 100 
Distribution storage 10,300 10,300 

~ Transmission mains 37,500 37,500 
U'I 
w 	 Distribution mains 32,500 32,500 

Meters 22,500 22,500 
Services 33,200 33,200 
Fire hydrants 8,300 8,300 

General plant: 
Office 4,600 100 1,100 1,900 1,300 200 
Vehicles 4,000 100 900 1,600 1,200 200 
Other 10,100 200 2,400 4.200 2.900 400 

Total depreciation expense '213,000 , 3,600 , 50,100 , 88,600 , 61,500 , 9,200 

Source: American ~ater ~orks Alloctatlon; Water Rates (Denver, CO: American ~ater ~orks Association, Manual "1, 1983), 20. 



TABLE 8-3. Allocation of Operation-end-Maintenance Expense 

Ca..odity-D~ Method 


Demend !;ustomer Costs Direct Fire 
Max inun Maxinun Meter s & Bill ing . Protection 

Item Total COIIIIIOd ity Day Hour Services Collect ing Service 

Source'of'supply $ 17,000 $ 17,000 
PlITping: 

Power 152,700 108,400 $ 44,300 
Other 107,400 107,400 
Total 260,100 108,400 151,700 

Treatment: 
Chemicals 99,900 99,900 
Other 69,600 69,600 
Total 169,500 99,900 69,600 

Transmission and distribution: 
Distribution storage 14,000 S 14,000 
Transmission mains 54,100 54,100 
Distribution mains 35,200 35,200 
Meters 96,600 $ 96,600 

~ 
VI Services 35,300 35,300 
~ Fire hydrants 16,500 $ 16,500 

Other 60,000 24,600 ll..1QQ ~ 
Total 311,700 127,900 163,400 20,400 

General billing end collecting: 
Meter reeding 110,800 $ 110,800 
Billing and collecting 203,700 203,700 
Other ~ 1.1....§QQ 

Total 326,300 326,300 
Administration and general: 

Fringe benefits 81,800 2,300 25,000 13,200 16,000 22,600 2,700 
Other 303,600 6,400 67,100 46,900 ~ 115,900 7,700 

Total ~ 8,700 92,100 60, 100 ~ 138, 500 10,400 

Total operation-and' 
maintenance expense S1,470,000 S 234,000 S 313,400 S 188,000 S 239,000 S 464,800 S 30,800 

Source: Ameri can ~ater ~orks Assoc iation; ~ater Rates (Denver, CO: American ~ater ~orks Association, Manual M1, 1983), 21. 
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TABLE 8-4. Untt COSta of ServIce 

~ity-D"'" Method 

Demand C!,!!tBr Costl Di rect 
Total MllxlllUl1 MllxlllUl1 Meters & Billing Fire 

Item Cost Conmodi ty Dsy Hour Services Collecting Service 

Totlll system units of service: 
Nl.fIber 
Units 

2,8n,000 
thou. gill 

16,563 
thou. gpd 

29,632 
thou. gpd 

18,159 
equlv. meters 

203,136 
bills 

Operlltion-lInd-malntenllnce expense: 
Toul 
Unit cost (S unit) 

$1,470,000 S234,00 
0.0813 

$313,400 
18.9217 

$188,000 
6.3445 

$239,000 
13.1615 

1464,800 
2.2881 

$30,800 

Deprecilltlon expense: 
Total 
Unit cost ($ unit) 

$213,000 S3,600 
0.0013 

$50,100 
3.0248 

S88,600 
2.9900 

161,500 
3.3868 

$9,200 

f-" 
U1 
U1 

Rate Base: 
Total rate base 
Unit rllte base (S unit) 

Pllyment In lieu of taxes: 
Total 
Unit cost ($ unit) 

S9,001 , 000 

$175,000 

1649,000 
0.2256 

S12,600 
0.0044 

S1,645 , 000 
99.3178 

S32,000 
1.9320 

S5,583,000 
188.4112 

$108,600 
3.6650 

$866,000 
47.6899 

$16,800 
0.9252 

$258,000 

$5,000 

Unit return on rllte base: 
Inside -city ($ unit) * 
OUtside-city (S unit) ** 

0.0107 
0.0169 

4.69n 

7.4488 
8.9118 

14.1308 
2.2557 
3.5767 

$12,000 

Total unit costs of service: 
Inside-city (S unit) 
outside-city (S unit) 

0.09n 
0.1039 

28.5762 
31.3273 

21.9113 
27.1303 

19.7292 
21 _0502 

2.2881 
2.2881 

.. At 4.73 percent return on $8,420,000 rate base • 
•• At 7.5 percent return on $583,000 rate base. 
Source: American ~ater ~orks Associlltlon; ~ater Rates (Denver, CO: Americlln ~ater ~orks Associ lit Ion, Manulll H1, 1983), 34. 



TABlE 8-5_ toat Distribution to CUStc.er CIMMS 
ec-odfty-O-.i Metftod 

Demand ~ustomer:: CS!Us Direct flre- Totll 

Item Conrnodl ty 
MIIII_ 

Day 
Malll _ 

Hour 
Meters & 

ServlCH 
Billing & 

Collecting 
Protection 
Servi ce 

Cost of 
Service 

Inside-city: 
Unit cost of service ($ unit) O.09n 28.5762 21.9113 19.7292 2.2881 

per thou. liIal per thou. gpd per thou. IiIpd per equlv. meter per bill 
Retail service: 
Residential: 
Units of service 928,000 6,355 10,168 16,019 190,452 
Allocated cost of service $ 90,700 $ 181,600 $ 222,800 $ 316,100 $ 435,800 $1,247,000 

Coomercfal: 
Units of service 590,000 3,232 5,252 1,951 12,528 
Allocated cost of service $ 57,600 $ 92,400 $ 115,100 $ 38,500 $ 28,700 $ 332,300 

Industrial: 
Units of service 1,149,000 4,n2 6,296 169 120 

~ Allocated cost of service $ 112,300 $ 134,900 $ 138,000 $ 3,300 $ 300 $ 388,800 
U'I 
0\ 

fire-protection service: 
Unit. of service 960 5,760 
Allocated cost of service $ 27,400 $ 126,200 $ 57,000 $ 210.600 

Total Inside-city allocated 
cost of service $2,178,700 

OUtside-city: 

Unit costs of service ($ unit) 0.1039 31.32m 27.1303 21.0502 2.2881 


Wholesale: 
Units of service 210,000 1,294 2,156 20 36 
Allocated cost of servi ce $ 21.800 $ 40,500 $ 58,500 $ 400 $ 100 $ 121,300 

Total system allocated cost 
of service $ 282,400 $ 476,800 $ 660,600 $ 358,300 $ 464,900 $ 57,000 S2, 300,OOO 

Source: American Water Works Association; Water Rates (Denver, CO: American Water Works Association, Manual H1, 1983), 36. 
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TABLE C-L Allocation of Plant Value 

Base-Extra capacity Method 


Extra Ca2!!cit~ Customer Direct 
Maxi nun Maxinun Meters & Fire 

Item Total Base Day Hour Services Service 

Source-ot -supply plant: 

Land and land rights $ 423,000 $ 423,000 

Reservoir 204,000 204,000 


P~ing plant: 

Raw water pumping 

and transmission lines 114,000 74,000 $ 40,000 


Treated-water pumping 425,000 276,000 149,000 


Treatment plant 1,048,000 681,000 367,000 

Transmission and distribution plant: 
Structures and improvements 40,000 13,000 $ 17,000 S 9,000 $1,000 
Distribution storage 413,000 41,000 372,000 

t-' Transmission mains 3,112,000 1,400,000 1,712,000 
U'1 Distribution mains 1,830,000 824,000 1,006,000~ 

Meters 472,000 4n,000 
Services 1,078,000 1,078,000 
Fire hydrants 248,000 248,000 

General plant: 
Off ice 186,000 78,000 11,000 61,000 31,000 5,000 
Vehicles 17,000 7,000 1,000 6,000 3,000 
Other 141,000 59,000 8,000 47,000 23,000 4,000 

Total plant value 9,751,000 4,080,000 576,000 3,221,000 1,616,000 258,000 

less: Contributions 
in aid ot construction 750 I 000 750,000 

Rate base $9,001,000 14,080,000 $ 576,000 $3,221,000 $ 866,000 $ 258,000 

Source: American ~ater ~orks Association; ~ater Rates (Denver, CO: American ~ater ~orks Association, Manual H1, 1983), 14. 



. J.:':'~.~t'..w.;.:~'t..iZ:....t.." ." -~, ...~~. ;;.~. , .-.J. . ..:. <...... .. _ • ..: 

TMiLE C-2_ Allocation of Depreciation Expense 
Base-EKtra Capacity Method 

EKtra Ca~clt:i Customer Direct 
MaKlnun MaKlnun Meters & Fire 

Item Total Base Day Hour Services Service 

Source-of-supply plant: 
land and land rights 
Reservoir $ 3,200 $ 3,200 

PUl1>I ng plant: 
Raw water pumping 

and transmission lines 
Treated-water pumping 

3,500 
14,200 

2,300 
9,200 

$ 1,200 
5,000 

Treatment plant 28,000 18,200 9,800 

t-' 
U1 
I.e 

Transmission and distribution plant: 
Structures and Improvements 
Distribution storage 
Transmission mains 
Distribution mains 
Meters 
Services 
Fire hydrants 

1,100 
10,300 
37,500 
32,500 
22,500 
33,200 
8,300 

200 
1,000 

16,900 
14,600 

1 400 
9,300 

20,600 
17,900 

S 400 

22,500 
33,200 

1 100 

8,300 

General plant: 
Off Ice 
Vehicles 
Other 

4,600 
4,000 

10,100 

1,600 
1,400 
3,400 

400 
300 
800 

1,100 
1,000 
2,500 

1,300 
1,100 

-1..000 

200 
200 
400 

Total depreciation expense 1213,000 S 72,000 1 17,500 1 52,800 1 61,500 1 9,200 

Source: American Water Works Association; Water Rates (Denver, CO: American Water Works Association, Manual M1, 1983>, 16. 
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TABLE C-3_ All ocat t on of Operat I on-and-Mal ntflrllnCe Elq)enIe 

Base-Extra capacIty Method 

Item Total Base 

~!!lrl C'lI!!.!c l1lr! 
Haxlnun Maxi""" 

Day Hour 

~!.!lI$~r Cosss 
Meter. & Bit ling & 

ServlclI Collecting 

Direct 
Fire 

Service 

Source-of-supply S 17,000 S 17,000 

P~lng: 152,700 137,400 , 15 ,300 

Other 
 ~ ~ ~ 

Total 260,100 207,200 52,900 
Treatment: 


Chemical. 99,900 99,900 

Other 
 ~ ~ ~ 
Total 169,500 145,100 24,400 

TransmIssion end distribution: 

Distribution storage 14,000 1,400 S 12,600 

Transmission mains 54,100 24,300 29,800 

Distribution mains 35,200 15,800 19,400 

Heters 96,600 , 96,600 


Service. 35,300 35,300 

~ Fire hydrants 16,500 S 16,500 
0'\ 
0 Other ~ UQQ .1i.1QQ ru2Q ~ 

Total 311,700 51,400 76,500 163,400 20,400 
General billing and collectIng: 

Meter reading 110,800 " 10,800 
Billing and collecting 203,700 203,700 
Other l.l...MQ ~ 
Total 326,300 326,300 

Administration and general: 
Fringe benefits 81,800 24,400 8,700 7,400 16,000 22,600 2,700 
Other 303,600 69,000 23,50Q 27,900 7,700~ ~ 

Total 385 ,400 93,400 32 ,200 35,300 75,600 138, 500 ~400 

Total operatlon-and­
ma I ntenance expense S1,470,000 S 514,100 S 109,500 S 111,800 S 239,000 S 464,800 S 30,800 

Source: American Water Works Association; Water Rates (Denver, CO: American Water Works Association, Manual M1, 1983), 17. 
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TABLE C-4. Units of Service 
Base-Extra capacity Method 

Base Hoxinun-Da:r: Haxlnun-Hour . 
Annual Average Capacity Total Extra Capacity Total Extra Equivalent 
Use Rate factor Capacity Capacity factor Capacity Capacity Meters and 

Customer Class thou. gal thou. gpd " thou. gpd thou. gpd " thou. gpd thou. gpd Services Bills 

Inside-city: 
Retail service 
Residential 
Cornnerclal 
Industrial 
Fire-protection 
service 

928,000 
590,000 

1,149,000 

2,542 
1,616 
3,148 

250 
200 
150 

6,355 
3,232 
4,n2 

960 

3,813 
1,616 
1,574 

960 

400 
325 
200 

10,168 
5,252 
6,296 

5,760 

7,626 
3,636 
3,148 

5,760 

16,019 
1,951 

169 

190,452 
12,528 

120 

Total Inside-city 2,667,000 7,306 15,269 7,963 27,476 20,170 18,139 203,100 

'""'"0"1 

OUtside-city: 
Io'holesale 
service 210,000 575 225 1,294 719 375 2,156 1,581 20 36 

'""'" 
Total system 2,8n,OOO 7,881 16,563 8,682 29,632 21,751 18,159 203,136 

Source: American Water Works Association; water Rates (Denver, CO: American Water Works Association, Manual "1, 1983>, 29. 



TABLE C-5. Cost Distribution to Cust~r Classes 

Base-Extra Capacity Method 


Extra Ca~ci t~ Customer CoSIs Direct Fire- Total 

Item Base 
Max; nun 

Day 
Maxlnun 

Hour 
Meters & 
Services 

Billing 
Collecting 

Protection 
Service 

Cost of 
Service 

Inside-city: 
Unit costs of service (S/unit) 0.2984 19.0561 17.4545 19.7292 2.2881 

per thou. gal per thou. gpd per thou. gpd per equlv. meter per bill 
Retail service: 

Res ldent I al: 
Units of service 928,000 3,813 7,626 16,019 190,452 
Allocated cost of service S 276,900 S n,700 S 133,100 S 316,100 S 435,800 S1,234,600 

Comnerc i a I : 
Units of service 590,000 1,616 3,636 1,951 12,528 
Allocated cost of service S 176,100 S 30,800 S 63,500 S 38,500 S 28,700 S 337,600 

Industrial: 
Units of service 1,149,000 1,574 3,148 169 120 

f-' Allocated cost of service S 342,900 S 30,000 S 54,900 S 3,300 S 300 S 431,400 
~ 
f\) 

Fire-protection service: 
Units of service 960 5,760 
Allocated cost of service S 18,300 S 100,600 S 57,000 S ~ 

Total Inside-city allocated 
cost of service S2,179,500 

OUtside-city: 

Unit cost of service (S/unlt) 0.33n 20.8938 21.5565 21.0502 2.2881 


~olesale: 

Units of service 210,000 719 1,581 20 36 
Allocated cost of service S 70.900 $ 15,000 S 34,100 S 400 S 100 S 120,500 

Total system allocated cost 
of service S 866,800 S 166,800 S 386, 200 S 358,300 S 464,900 S 57,000 $2,300,000 

Source: American ~ater ~orks Associat ion; ~ater Rates (Denver, CO: American ~ater ~orks Assoc ia tion, Manual 141, 1983), 35, 
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TABLED-1 

UNIT MARGINAL COST BY CUSTOMER ClASSIFICATION 

Annual Effective Unit 
Marginal Sales Marginal 

Cost (TG's) Cost 

Residential: 
A Supply $106,129 118,443 $0.90 
B.Pumpmg SO,134 118,443 0.42 
C. Treatment 22,143 118,443 0.19 
D. Storage 48,079 84,607 ~ 

TOTAL $226,486 $2.08 

Commercial: 
A Supply $106,129 148,081 $0.72 
B.Pumpmg SO,134 148,081 0.34 
C. Treatment 22,143 148,081 O.lS 
D. Storage 48,079 10S,777 ~ 

TOTAL $226,486 $1.66 

Other Industrial: 
A Supply $106,129 169,214 $0.63 
B. Pumpmg SO, 134 169,214 0.30 
C. Treatment 22,143 169,214 0.13 
D. Storage 48,079 131,619 ~ 

TOTAL $226,486 $1.43 

Large Industrial: 
A Supply $106,129 211,S18 $0.50 
B. Pumpmg SO,134 211,S18 0.24 
C. Treatment 22,143 211,S18 0.10 
D. Storage 48.079 164,S06 ~ 

TOTAL $226,486 $1.13 

Public Authorities: 
A Supply $106,129 148,081 $0.72 
B.Pumpmg SO,134 148,081 0.34 
C. Treatment 22,143 148,081 O.lS 
D. Storage 48,079 10S,777 ~ 

TOTAL $226,486 $1.66 

Source: Massachusetts-American Water Com~any Exhibit SBA-4 in a rate hearing 
before the Massachusetts Department of Pub ic Utilities (June 1990). 
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TABlED-2 

EFFECTIVE SALES AND PRODUcnON DATA 

FOR MARGINAL-COST SIUDY 


Annual 
Sales Per 

Demand Sales MGDof 
Effective Sales By Class Ratio Ratio Capacity 

" 

, Residential 
Max Day 2.50 0.3245 118,443 
Peak Hour 3.50 0.2318 84,607 

Commercial 
Max Day 2.00 0.4057 148,081 
Peak Hour 2.80 0.2898 105,777 

Other Industrial 
Max Day 1.75 0.4636 169,214 
Peak Hour 2.25 0.3606 131,619 

large Industrial 
Max Day 1.40 0.5795 211,518 
Peak Hour 1.80 0.4507 164,506 

Public Authorities 
Max Day 2.00 0.4057 148,081

"' , Peak Hour 2.80 0.2898 105,777 

TOTAL PRODUCTION: Average Day 5.51 mgd 

Annual Volume 2,011,150 TGs 

Company Use & Unaccounted For 379.483 TGs 

Effective Total System Sales 1,631,667 TGs 

Calculation of System Sales per 1.0 MGD of Additional Capacity 

Ratio of Total System Sales to Total Production: 0.8113 

System Demand Ratio 2.00 
System Sales Ratio 0.4057 

Annual System Sales per MGD of Capacity (TGs per year) 148,081 

Source: Massachusetts-American Water Company Exhibit SBA-4 in a rate hearing 
before the Massachusetts Department of Public Utilities (June 1990). 
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TABlED-3 


ESTIMAlED COST OF FACIUI1ES 

REQUIRED TO PROVIDE 1 MGD OF NEW CAPACfIY 


Facilities Required 	 Capital Costs 

1. Well: 

2. Pumping: 

3. Treatment: 

4. Storage: 

Exploration & Development 
Mass. DEP Permitting 
Structures & Appurtenances 

Structure 
Equipment 

Equipment 

250,000 gallons (1) 

5. 	 Transmission Mains Required 
to connect new well and 
storage facilities to existing 
distribution network (2): 

a. Well 
b. Storage Tank (3) 

6. Land for well site 

7. Land for tank site (4) 

$150,000 
25,000 
25,000 

$200,000 

$100,000 
50,000 

$150,000 

$50,000 

$250,000 

$250,000 
$60,000 

$250,000 

$12,500 

Notes: 

(1) 	 Based on 1 MG Structure costing $1,000,000. Volume required to equalize 1 
MGD of maximum day demand is assumed to be 250,000 gallons or 25 percent 
of the total. 

(2) Based on 2,500 ft. of 12" main at $100 per foot. 

(3) Based on 25% of $250,000 for transmission main. 

(4) Based on 25% of $50,000 for land. 

Source: Massachusetts-American Water Company Exhibit SBA-4 in a rate hearing 
before the Massachusetts Department of Public Utilities (June 1990). 
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TABIED-4 

CALCUlATION OF ANNUAL MARGINAL COST FOR 

FACII.ITIES REQUIRED TO PROVIDE ADDmONAL CAPACITY 


Equal 
Capital Life Present Periodic 

A Supply Cost Cycle Value Payment 

Well $200,000 40 $264,449 $29,569 

,,!
.oj 
~ 1 	

Transmission Main 250,000 100 343,418 37,811 
Land 250,000 ~Sl,9~1 ~8,749~ 

t 
~1 Total Fixed Costs 	 $700,000 $959,799~l 
J,j 
~ 

. ~ 

21 Annual Marginal Cost - Supply 	 $106,129 

l 
~ 

~I 

:i 
.~~ 

,~ 
Equal 

B. Pumping 
Capital 

Cost 
life 

Cycle 
Present 

Value 
Periodic 
Payment 

Structure 
Equipment 

$100,000 
50,000 

50 
25 

$133,939 
63,305 

$14,827 
7,522 

Total Fixed Costs $150,000 $197,244 $22,349 

Variable Costs: 
Power Purchased 
Maintenance of Equipment 

$ 282,249 
23,9()6 

Total System $3()6,155 

Effective Total System Sales (TG/YR) 1,631,667 

UnitVariable Cost 27,785 

Annual Marginal Cost - Pumping $50,134 
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TABlE D-4 (continued) 

Equal 
Capital life Present Periodic 

C. Treatment Cost Cycle Value Payment 

Equipment $50,()()() 

Total Fixed Costs $50,000 20 $62,276 $7,825 

Variable Costs: 
Chemicals 
Maintenance of Equipment 

$147,649 
10,116 

Total System $157,765 

Effective Total System Sales (TGfYR) 1,631,667 

Unit Variable Cost 
System Sales for IMGD Capacity 

$0,10 
148,081 

Annual Variable Cost 14.318 

Annual Marginal Cost - Treatment $22,143 

Equal 

D, Storage 
Capital 

Cost 
life 

Cycle 
Present 

Value 
Periodic 
Payment 

Storage Tank 
Transmission Main 
Land 

$250,000 
60,000 
12.500 

50 
100 

$334,847 
82,420 
11.521 

$37,067 
9,075 
1.231 

Total Fixed Costs $322,500 $434,864 

Annual Marginal Cost - Storage $48,079 
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TABLE D-4 (continued) 

Supporting calculations: 

Land cost required for increased well capacity: $250,000 

Return at 11.01 % $27,525 
Property Taxes at 1.147% 2,868 
Income Taxes at 3036% 8.356 

Total Annual Cost (Equal Periodic Payment) $38,749 

Land cost required for increased storage capacity: $12,500 

Return at 11.01 % $1,376 
Property Taxes at 1.147% 143 
Income Taxes at 3036% 418 

Total Annual Cost (Equal Periodic Payment) $1,937 

Source: Massachusetts-American Water Company Exhibit SBA-4 in a rate hearing 
before the Massachusetts Department of Public Utilities (June 1990). 
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ERNST & YOUNG'S-l990 NATIONAL WATER RAm SURVEY 

State BiU- Rate Rates (cubic feet and thousand II!!lIons) Connee-

City/ ing Struc­ 5L8 meter ~ !.i!!£!! 8 inch tion 

Effective Cycle Nre 0 SOO 1,000 3,000 50.000 1 mil 15 mil Charge 

Date (a) (b) 0 3.74 7.48 22.44 374 7,480 11,220 (c) 

AI..ABANA 

Birmingham M D5 $3.46 $7.71 $11.96 S28.84 S42S S7/!Kl $11,937 $145 

Mobile (1/90) M D9 3.78 4.69 9.66 28.86 436 5,776 7,921 281 

ARIZONA 
Phoenix (7/89) 

Summer M 13 4.70 6.80 8.90 2S.3O 445 7)fA na varies 

Winter M 13 4.70 6.80 8.90 22.20 387 7)fA na varies 

TIIICOD (5,1B9) 

Summer M 17 4.10 9.05 15.00 5215 564 9,533 14,336 400 

Winter M 17 4.10 9.05 14.70 44.15 564 9,533 14,336 400 

ARXANSAS 
Little Rock (2/85) M D5 3.60 5.82 952 24.32 318 3,168 4,684 120 

CALIFORNIA 

Anaheim (9,1B9) B,M U 9.60 11.64 13.68 22.49 1:37 4,169 6,389 2.,500 

Bakersfield (1/89) M U 4.85 6.88 8.90 17.00 218 4,089 6,170 DOne 

FresDO (12,1B9) B U 3.23 4.43 5.63 10.43 129 2,420 3,649 1,760 

La; Angeles (10/88) 

Summer M,B U 5.30 752 1265 33.15 52S 10,297 15,540 1,455 

Wmter M,B U 5.30 6.85 11.30 29.10 457 8,947 13,515 1,455 

Oakland (7,1B9) B U 4.20 7.20 1220 28.20 424 8,080 l.2,264 1,480­

7,820 

SacremeDto (1/89) M R:U 5.17 5.17 5.17 10.20 158 2,543 3,793 2,214 

C: D3 

San Diego (1,1B9) B R:12 3.12 7.64 12.16 31.92 504 9,749 14,846 1,651 

C:U 

San Franci5co (7/89) B,M U 1.50 4.05 6.60 16.80 2S7 5,102 7,650 1,600 

San .Jo&e (7,1B9) 

City or San .Jo&e M 4.00 8.09 12.84 31.84 486 9,529 14,320 3,250 

San .Jo&e Water Co. M 4.35 8.66 13.62 33.41 5(J7 9,930 14,953 na 

Stockton (8,1B9) M D2 5.75 7.35 8.95 15.35 167 2,157 4,165 359 

Ventura (6,1B9) B 13 1.36 4.69 8.45 26.11 441 8,830 13,245 699 

roWRADO 

Col. Springs (1/86) M U 2.74 9.67 1659 44.30 695 13,&56 20,782 3,807 

Denver (4/87) B D4 2.15 5.25 8.36 1958 208 3,571 5,.358 2,730 
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APPENDIX E (continued) 

State Bill- Rate Rates (cubic feet .~ thousand allOft5) Coonce-

City/ ing Struc­ 518 meter 2 inch ~ 8 inch lion 

Effective Cycle lure 0 SOO 1,000 3,000 50,000 1 mil 1.5 mil Cllarge 

Date (a) (b) 0 3.74 7.48 22.44 374 7,480 11,220 (c) 

CONNECI1aJr 
Hartford (3/89) M.Q u 6.16 10.81 15.46 34.06 474 7$1 10,757 2,654 

New ~a (11/88) 0 D3 6.52 13.97 21A2 51.22 6S3 11,309 16.733 48S 

Bridgeport (6/89) M.Q D3 10.27 14.84 22.45 52.91 507 6,399 9,918 SO 

DISI1UCT OF COWNBIA 
Wl'biapon (10/86) O,M U 0.00 5.02 10.04 3O.U S02 10,040 15,060 78 

FLORIDA 

Ft.Lauderdale (10/89) B U 2.73 6.81 10.88 27.19 425 8,206 12,397 426 

Jadaionville (12/81) M U 5.54 5.54 8.20 15.80 2U 2,848 4,337 290 
Lakeland (10/84) M D3 3.10 4.80 7.35 20.10 307 5,880 8,902 530 
Miami (10/89) 0 u 4.29 4.29 7.13 21.38 lS6 7,12S 10,689 315+ 
Orlando (2/90) M D2 2.3S 3.93 6.05 13.97 200 3,893 5,854 98S 
St. Petersburg (9/88) M R:13 4.38 8.05 11.71 26.37 411 7,510 11,713 50S 

C:U 

Tampa (10/89) M U 1.50 3.85 7.70 23.10 38S 7,700 U,55O 1,345 
Palm Beacb Co.(l1/89) M R:13 3.SO 5.90 9.20 20.20 300 4,786 na 1,700 

C:U 

GEORGIA 

Atlanta (3/84) B,M D4 3.3S 6.75 15.25 49.25 S64 7,459 11,059 400+/ 

620+ 
AuguRs (1/80) M D5 2.88 3.59 7.18 21.54 301 4,195 6,065 425 

HAWAD 

Honolulu (7/89) B,M U 1.63 5.51 9.95 26.60 418 8,306 12,457 2,325 

IUJNOIS 

Cticqo (5/89) B.M,S u 0.00 3.3S 6.69 20.07 33S 6.690 10,lm 450 
Joliet (4/&5) M D3 2.55 6.96 14.31 41.51 S87 11,607 17,407 110 
Peoria (3/86) M,O D4 5.00 13.15 21.30 53.90 427 6,4U 9,668 0 

INDIANA 
Gary (12/89) B,M D6 7.~ 8.83 17.05 46.22 S87 6,190 9,069 varies 
Indianapoli$ (7/88) M D5 3.25 8.05 12.&5 30.25 39S 4,320 6.241 varies 
Fon Wayne (8/86) M D3 3.59 7.13 10.67 24.83 346 4.427 6,557 4U/ 

S87 
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APPENDIX E (continued) 

State BiII- Rate Rates (cubic feet and thousand ~lIons) Connec-

Ciry/ ing Struc­ 518 meter 2 inch i.i!!£h 8 inch lion 

EffectiYe Cycle ture 0 500 1,000 3,000 50,000 1 mil 1.5 mil Charge 

Date (8) (b) 0 3.;4 7.48 22.44 374 7,480 11,220 (c) 

IOWA 

Davenport (7jF:T) 0 D4 3.35 7.96 12.57 31.01 368 6,179 8,728 0 

Des M0iDe5 (1/88) M D 5.00 6.32 12.64 37.'». 516 7,428 11,051 70+ 

ICANSAS 
WIChita (1%7) B D 3.97 5.01 8.60 22.96 220 3,528 4197 300 

KENfUCXY 

Louisville (1/88) M,B 16 3.15 6.98 11.36 30.06 478 7,<J35 11,m 425 

WUISIANA 

Baton Rouge (6/89) M D5 7.23 8.98 13.37 30.91 344 4,147 5,867 74 

New Orleans (1%7) M D3 2.80 957 1653 4054 628 9,848 14,630 0 

SIue\Iqxnt (1/89) M U 2.10 7.22 12.35 26.78 370 7,283 10,963 600 

MARYLAND 

Baltimore (5/89) 0 D3 2.33 3.50 7.00 17.40 175 2,977 4,452 0 

NASSAOIUSIrrIS 

Boslon (1/90) 0 110 0.00 755 15.12 45.49 765 15,408 23,118 125 

Salem (7/84) 0 U 10.50 10.50 10.50 31.50 525 10,500 15,750 45+ 

Springfield (7/89) 0 u 5.00 5.45 10.90 32.70 545 10,900 16,350 75+ 

10/fl. 

Lawrence (7/88) 0 U 3.17 6.75 13.50 40.50 68 13,500 20,2.50 315 

Worcbester (7/89) S U 1.50 6.85 13.70 41.10 685 13,700 20,550 50 

NlClDGAN 

Ann Arbor (7/85) O,M u 2.10 4.10 8.19 2457 410 8,190 12,285 1,005 

Detroit (7/89) O,M D3 0.88 3.02 5.17 U7S 191 3,341 5,039 0 

Flint (7/89) M D3 3.40 9.35 15.30 4S.35 604 9,676 14,401 70 

Grand Rapids (1/89) OM u 6.05 9.05 12.05 24.05 337 6,145 9,324 3,538+ 

Lansing (11/86) O,M U 4.15 8.38 12.60 29.50 462 8,616 13,256 1,836 

Saginaw (11/89) O,M D3 l.83 3.73 5.64 13.25 210 3,550 5,497 3IJ7 

MINNESOTA 

Minneapolis (1/84) 0 U 1.00 4.25 8.50 25.50 425 8,500 12,750 357 

SI. Paul (1/88) O,M D3 1.07 557 10.07 28.07 460 8,757 13,182 1,096 
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APPENDIX E (continued) 

Slate 

Cityl 

Bill-
in, 

Rate 
Stnac­

&!tcs (cubic feet and thousand K/!lIons) 

~l! meIer 2 inch 4 inch 8i[1ch 

Connec­

tioD 

EffectM Cycle ture 0 500 1,000 3,000 50,000 1 mil 1.5 mil Ch.lge 
Date (a) (b) 0 3.74 7.48 22.44 374 7,480 11,220 (c) 

MJSSIS.SIPh 
Jacboo (6/FiB) B U 2.50 10.20 15.40 36.20 543 10,438 15,638 515 

~ 

Kansas City (U/89) 

St.~(9/89) 

B,M 

0 
D3 

D3 

5.10 

3.20 

9.70 

6.75 

14.30 

10.30 

32.70 

24.50 

381 

327 

6,952 

5,662 

9,821 

8,537 

varies 

55 

A~ 

.j .. 
,~!~ 
-, 
" 

NEBRASKA 

Omaha (5/89) 

Summer 

Wmter 

NEVADA 

Las Ves- (10f87) 

NBWlERSBY 

JelKY City (1/82) 

Newarlt (2/84) 

TreDtoo (3/84) 

M 

M 

M 

0 
0 
0 

D2 

D2 

U 

u 
D5 

D3 

2.10 

2.10 

8.66 

LOO 
10.37 

4.48 

4.71 

4.71 

1139 

4.75 

10.37 

5.49 

7.72 

7.72 

14.U 

8.50 

15.56 

6.50 

20.18 

17.76 

25.04 

23.50 

36.30 

10.56 

n5 

238 

324 

383 

484 

145 

4,528 

4,528 

5,614 

7,530 

8,042 

2,076 

6,713 

6,713 

8,hn 

11,340 

11,767 

3,597 

613 

613 

400 

190 

1,750 

0 

NBWMEXICO 

Albuquerque (9/88) M U 5.19 2.79 10.39 22.72 306 5,560 9).37 2,208 

NBWYORK 

AJbany (6/FiB) 

Buffalo (7/FiB) 

New Yon: (1/89) 

Syracuse (U/89) 

T 

M,O 

s,B 

O,M 

u 
na 
u 
D4 

3.75 

6.90 

3.90 

3.59 

3.75 

6.90 

4.75 

4.15 

10.00 

6.90 

9.50 

8.30 

30.00 

20.70 

28.50 

24.90 

500 

207 

475 

301 

13,514 

3,627 

9.soo 

5,260 

20,514 

5,427 

14,250 

7,065 

175 

263 

330 

23S 

NOInH CARDUNA 

Charlotte (7/89) 

Greensboro (3/FiB) 

Raleigh (8/89) 

M 

M,O 
M 

u 
D3 

u 

1.45 

1.98 

1.41 

4.85 

3.30 

6.61 

8.2S 
6.60 

11.81 

21.85 

19.80 

32.61 

341 

234 

526 

6,801 

2,894 

10,416 

10,201 

4,294 

15,651 

1,001 

1,643 

1,869 
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APPENDIX E (continued) 

State Bil1­ RAte &!tes (cubic feet and thousand 1/!11ons} Connec­

aty/ ing SlJ'uc­ 5~ meter 2incb 4 inch ~ lion 

FifectM Cycle t\lrc 0 SOO 1,000 3,000 50,000 1 mil 1.5 mil Charge 

Date (a) (b) 0 3.74 7.48 22.44 374 7,480 11,220 (c) 

OIDO 

Akron (1/90) M D3 2.02 9.37 16.72 46..12 610 11,820 18,004 785 

Cantoo (10/88) Q D 2.00 4.55 9.10 27.30 313 4,038 5,738 250/ 
265 

Cincinnati (12/88) Q,M D3 3.S3 5.11 9.06 23.56 341 5,974 8,978 1,soo 

~1aDd(2%1) Q 12 5.20 5.20 6.23 19.71 336 6.m 10,109 235 

Columbus (1/89) Q,M D6 2.98 6.42 9.84 30.17 298 4,889 7,034 1:»7 

Dayton (10%1) Q,M D6 3.66 3.66 3.66 8.79 140 2,170 3,157 1»J+/­

Toledo (1%1) Q,M D4 4.03 4.03 6.05 18.15 295 4,822 6,703 600 

Younptown (5/88) Q D5 1.96 4.96 9.43 30.32 307 4,943 7.383 525 

OKLAHOMA 

Oklaboma C. (7/88) M U 2.75 4.91 9.23 25.43 406 7,631 11,446 110+ 

TulA (1/90) M U 3.74 7.&5 11.97 26.63 331 6.394 9,573 110+ 

OREGON 

Portland (7/89) Q,M U 2.80 6.40 10.00 24.40 369 7,221 10,857 610+ 

Pl!NNSYLVANIA 

Allentown (1/89) Q U 2.52 6.04 9.55 23.62 362 7,068 10,648 90 

Lanca5ter (1/89) Q D3 1.80 5.24 10.49 31.94 393 4,160 6,142 0 

PhiladelplUa (7/83) Q D4 2.08 6.81 11.53 28.28 377 6.478 9,708 50 

Pittsburgh (1/89) Q U 5.17 10.17 17.96 48.50 730 14,382 21,598 208 

Harrisburg (1/83) Q U<ity 1.28 3.66 5.94 15.56 266 4,901 7,818 107 

DS-suburb 

Scranton (7/89) Q,M R:U 5.33 10.36 19.43 54.33 571 8,264 11,(X)l 0 

CD3 

SOUlll CAROUNA 

Charleston (6/89) M D3 3.70 6.64 10.54 23.34 268 5,os1 7,638 865 

Columbia (8/89) M D6 2.55 4.15 8.15 24.15 387 12,610 18,472 125 

Greenville (2/81) Q D4 2.35 3.29 6.58 18.92 193 3,117 4,613 0 

TENNESSEE 

Chattanooga (3/88) M OS 6.59 8.35 17.14 52.32 650 7,784 11,499 0 

Joh/1.5On aty (7/88) M D8 4619 10.12 17.63 44.30 567 9,258 13,821 225 

Knoxville (8/86) M D4 6.25 9.53 17.73 50.53 603 7,211 10,373 400 
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APPENDIX E (continued) 

State Bill- Rate Rates (cubic feet and thousand £i!!lIons) Coanec-

Gty/ ing Struc­ 518 meter lli£!! 4 inch 8 inch lion 

Effective Cycle ture 0 SOO 1,000 3,000 SO,OOO 1 mil 15 mil Charge 

Date (a) (b) 0 3.74 7.48 22.44 374 7,480 11,220 (c) 

TENNESSEE(cont.) 

Memphi$ (1/90) M R.: D3 249 3.29 6.58 18.93 264 3,372 5,002 125 

D5-Gcncral Power Service 

Nashvillc (1/90) M 3.83 11.00 22.95 66.84 996 15,124 22,S08 2SO 

TEXAS 

Austin (11/89) M U 5.46 9.39 17.84 51.65 8S6 16,960 25,478 l/lV 
Beaumoot (11/89) M U 3.16 6.94 1210 3275 520 10,335 15,511 175 

Corpus Ouisti (8/88) M R.: 16 3.76 6.02 11.13 3228 415 6,411 9,874 1,739 

C:D6 

Dallas (10/89) 

Summer M R.:13 1.29 4.92 9.62 19.89 337 6,690 10,107 22S 

C:U 

Wmter M R.:U 1.29 4.92 9.62 1837 290 5,719 8,650 22S 

C:U 

FJ Paso (3/89) M 16 3.13 359 5.89 15.1)9 233 4,609 6,942 m 
Fort Worth (10/88) 

Summer M D3 3.05 9.45 15.85 53.15 849 9,831 14,368 1,610 

Winter M D3 3.05 9.45 15.85 53.15 60S 9,587 14,124 1,610 

Houston (8/89) M U 4.47 9.78 18.34 47.68 756 14,982 22.,S01 135 

San Antonio (12/88) M R.:I 4.72 6.92 954 19.01 257 5,011 7,585 varies 

C:D 

W:U 

UfAR 

Salt Lake (7/f!fJ) M,B U 6.45 6.45 6.45 15.05 239 4,383 6,712 4!JJ/ 
290 

VIRGINIA 

Norfolk (7/89) B D2 213 7.76 13..38 37.20 552 10,448 15,749 525 

WASHINGTON 

Seattle (1/84) 

Summer M,B R: 12 1.40 5.74 1058 18.39 273 5,353 8,067 0 

Wmter C:U 1.40 5.40 9.39 15.21 220 4,293 6,477 0 

Tacoma (1/89) B R:U 6.35 9.00 11.64 20.75 291 3,914 5,838 2,625 

C:D4 
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APPENDIX E (continued) 

State 8ill­ Rate Rates (cubic feet and thousand i/!lIons) Cooncc­

o.ry/ ing Struc­ 51.8 meter ~ 4 inch 8 inch tion 

Effective Cycle lure 0 500 1,000 3,000 50,000 1 mil 15 mil Charge 

Date (a) (b) 0 3.74 7.48 22.44 374 7,480 11,220 (c) 

WISCONSIN 
Milwaukee (6/88) Q,M D4 1.93 5.~ 8.23 20.83 316 5,005 7,046 245 

Source: Ernst & Young's 1990 National Water and Wastewater Rate Survey 
(Charlotte, NC: National Environmental Consulting Group, Ernst & Young, 1990). 

Note: Dates in parentheses following each city name indicate when the rate 
structure was approved or implemented. 

(a) M=Monthly 

B = Bimonthly 

Q = Quarterly 

S =Seminannually 

T = Triannually 

A =Annually 


(b) R = Residential 

C =Commercial 

W= Wholesale 

U=Uniform 

D=Decreasing block (with number of blocks) 

I =Increasing block (with number of blocks) 


(c) Total one-time charges assessed for a new single-family residence to 

connect to the water system. 


178 
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abandonment. Retirement of a utility 
plant on the books without its physical 
removal from its installed location. 
NARUC(a) 

above the line. Expenses incurred in 
operating a utility that are charged to 
the ratepayer. They are written above a 
line drawn on the income statement 
separating them from costs paid by 
investors. See also below the line. 
NARUC(a) 

absorption costing. See full costing. 

accelerated depreciation. Depreciation 
methods that amortize the cost of an 
asset at a faster rate than under the 
straight-line method. The three principal 
methods of accelerated depreciation are 
sum of the year's digits, double declining 
balance, and units of production. 
AWWA(c) 

account water. All water for which an 
account exists, the water is metered, and 
the account is billed. This concept is 
preferable to "accounted-for water." See 
also, authorized water uses and non­
accountwater. AWWA(e) 

accounts. Accounts prescribed in the 
NARUC(b) Uniform System of Accounts for 
Water Utilities. NARUC(b) 

accrual basis. The basis of accounting 
under which revenues are recorded when 
earned and expenditures are recorded 
when they become liabilities for benefits 
received, notwithstanding that receipt of 
the revenue or payments of the 
expenditures may take place, in whole or 
in part, in another accounting I?eriod. 
See also cash basis. A WWA(c) 

accrued depreciation. Monetary 
difference between the original cost of an 
article and its remaining value. 
NARUC(a) 

acquisition adjustment. The difference 
between the price paid to acquire an 
operating urnt or system of a utility and 
the rate base of the acquired property. 
See also plant acquisition adjustment. 
NARUC(a) 

acquisition adjustment. The difference 
between the cost of acquiring an operat­
~ unit or system and the depreciated 
original cost of the acquired property. 
(Note: any existing contributIons in aid of 
construction are also carried through the 
property transfer and reinstated by the 
new owner, thus affecting the amount of 
recorded acquisition adjustment.) See 
also plant acquisition adjustment. D HS 

actually issued. As applied to securities 
issued or assumed by the utility, those 
which have been sold to bona fide pur­
chasers for -a valuable consideration, 
those issued as dividends on stock, and 
those which have been issued in 
accordance with contractual requirements 
direct to trustees of sinking funds. 
NARUC(b) 

a~ outstanding. As applied to 
securitIes issued or assumed by the 
utility, means those which have been 
actually issued and are neither retired 
nor held by or for the utility; provided, 
however, that securities held by trustees 
shall be considered as actually 
outstanding. NARUC(b) 

ad valorem tax. A state or local tax 
based on the assessed value of the real 
or personal property. A WWA(b) 

advance for construction. Advance made 
by or on behalf of customers or others 
for the purpose of construction, which is 
to be refunded either wholly or in part. 
When applicants are refunded the entire 
amount to which they are entitled 
according to the agreement or rule under 
which the advance was made, the balance, 
if any, remaining in this account shall be 
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I . ~: 

credi ted to contribution in aid of 
construction. A WWA(b) 

allowance for funds used during 
construction (AFUDC). A percen~e 
amount added to construction work m 
progress (CWIP) to compensate the utility 
for funds used to finance new plant 
under construction prior to its inclusion in 
rate base. NARUC(a) 

amortization. The gradual extinguishment 
of an amount in an account by 
distributing such amount over a fixed 
period, over the life of the asset or 
liability to which it ~plie~ or over the 
period during which 1t is anticipated the 
benefit will be realized. NARUC(b) 

ancillary charge. A separate charge for 
ancillary services that is not included in 
costs for general water service. These 
ancillary services often must be 
performed by the utility and benefit only 
the individual customer using them and 
have no system-wide benefit. A WW A(b) 

associated companies. Companies or 
persons that, directly or indirectly, 
through one or more intermediaries, 
control, are controlled by, or are under 
common control with, the accounting 
company. NARUC(b) 

attributable costing. A cost accounting 
method in which the cost of providing 
any service is the costs that could be 
esca{'ed over time if that service were 
elimmated and capacity was adjusted 
accordin~y. The assignment of some 
indirect fiXed overhead is required to 
implement this costing method and it is a 
~(1;r-run concept than direct costing. 

audit. See water audit. 

authorized water uses. All water uses 
known and approved or authorized by the 
utility. These uses include all metered 

uses and reliable estimates of all other 
approved uses such as public, fire, 
system, operation, and paid-for uses. 
AWWA(e) 

automatic adjustment clause. Allows a 
utility to increase or decrease its rates to 
cover costs of specific items without a 
formal hearing before a commission. The 
utility can automatically change its rates 
only when the price it pays for those 
specified items goes up or down. Fuel 
adjustment clauses are an example. 
NARUC(a) 

availability~. A limited-use 
dedicated-capaaty charge made by a 
water utility to a property owner between 
the time wnen water service is made 
available to the property and the time 
when the property connects to the 
utility's facilities and starts using the 
service. See also demand-contract 
charge. A WW A(b) 

average-and-excess method A method 
for allocating demand costs by which 
total demand costs are multiplied by the 
system's load factor to arrive at a cost 
that can be attributed to average use and 
allocated to each customer class in 
proportion to their annual consumption. 
The remaining costs are generally 
allocated to each class on the basis of 
the noncoincident-demand method. See 
also base-extra capacity method and 
commodity-demand method. AUT 

average demand The demand on, or 
output of, a utility system over any 
interval of time. NARUC(a) 

average incremental cost. For a specified 
time period, the addition to total cost 
resulting from an increase in capacity 
divided by the incremental output 
provided. See also incremental cost and 
marginal cost. AUT 
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average load. The total prod\.l\.'tlon for 
the period divided by the hou~ in the 
period. DRS 

average service life. Used in ~termining 
depreciation, the average ~'ted life of 
all the units in a group of ~~~ 
NARUC(a) 

average variable pricing. A prici~ 

s~cture in which the price per u~t 

vanes according to actual exJ?tnditures 

during the billing period. It ~oes not 


':Vhereaffect use and should be used ~ 

cos~ vary significantly between bIlling 

penods. AWWA(d) 


base costs. Costs that tend to vary with 
the total quantity of water used plus 
those operation and maintenance eX£enses 
and capital costs associated with selVl~e 
to customers under average IOld condI­
tions, without the elementJ 01 cost 
incurred to meet water use variations and 
resulting peaks in demand. AWWA(a) 

base-extra capacity method. An average­
and-excess method by which COI~ of 
service are separated into four pnmary 
cost components: (1) base COlts. (2) extra 
~pacity costs, (3) aJStoID« COlli, and (4) 
dIrect me-protection cosu. AWWA(a) 

b~ load. The minimum quanti~ of 
utIhty product delivered (1fIet ji gIven 
period of time. NARUC(a) 

base rate. A fixed amount d1arg~~ each 
month for any of the classet 01 utIlity 
service provided to a cust.ome" 
NARUC(a) 

base year. The actual or t:eM data year 
on which a financial mode' It based. It 
is the first year of data entty In the 
model. A WWA(f) 

below the line. Expenses inCUrred in 
operating a utility that are ~ged to. 
the investor, not the rateJY41en; that IS, 

all income statement items of revenue and 
expense not included in determining net 
operating income. If the item falls below 
the net operating income line of the 
income statement, it is labeled a below­
the-line item. Net operating income is 
the "line" referred to. See also above 
the line. NARUC(a) and DHS 

beneficiality. A service is said to benefi t 
from a cost if that cost is necessary to 
render that service. AUT 

benefit-to-<:ost ratio. The value derived 
from dividing the sum of all benefits 
from an activity by the sum of all costs 
associated with that activity. A benefit­
to-cost ratio having a value of 1.0 or 
weater would indicate that the program 
IS economically worthwhile. A WWA(e) 

bill tabulation. A method that shows 
the number of customer bills rendered at 
various levels of water usage during a 
specified period of time for each 
customer class served by the utility. 
The tabulation of bills for an historical 
period provides the basis for identifying 
typical customer-class usage patterns and 
aids in the development of rates recog­
nizing such usage patterns. AWWA(a) 

book cost. The amount at which 
property is recorded in these accounts 
without deduction of related provisions 
for accrued depreciation, amortization, 
or for other purposes. NARUC(b) 

book value. The accounting value of an 
asset. The book value of a capital asset 
equals its original cost minus accumulated 
depreciation. The book value of a share 
of common stock equals the net worth of 
the company divided by the number of 
shares of stock outstanding. NARUC(a) 

budget. An estimate of proposed expen­
ditures for a given period or purpose and 
a statement of the means of financing 
them. AWWA(c) 
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CCF. One-hundred cubic feet. 

capacity. The ability of the water utility 
to have the resources available to meet 
the water-service needs of its customers. 
It is the combination of plant- and 
service-related activities required to 
provide the amount of service required by 
the customer. The plant facilities 
required are a composite of all tyPes of 
facilities needed to provide seIVlce. It 
represents the ability of the water utility 
to meet the quantity, quality, peak loads, 
and other service needs of the various 
customers or classes of-customers served 
by the utility. See also dedicated . 
capacity and future capacity. A WWA(b) 

capacity (demand) costs. As used in the 
commodity«mand method, costs 
associated with providing facilities to 
meet the peak rates of use, or demands, 
placed on the system by the customers, 
mcluding capital-related costs on plant 
designed to meet peak requirements plus 
the associated operation and maintenance 
expenses. This cost component may be 

, broken down into costs associated with 
meeting specific demands, such as 
maximum-day, maximum-hour, or other 
periods of time that may be appropriate to 
the utility. AWWA(a) 

capacity required. Reflects the idea that 
costs or capacity are assigned according to 
whether they are necessary to the per· 
formance of the service. The relevant 
test is that if these costs were not 
incurred, the service could not be 
rendered. AUT 

capital intensive. A term used to 

designate a condition in which a 

relatively large dollar investment is 

required to produce a dollar of revenue. 

DHS 


capital program. A plan for capital 

expendItures to be incurred each year 

over a fixed period of years to meet 


capital needs arising from a long-term 
work program or otherwise. It sets forth 
each project or other contemplated 
expenditures in which the entity is to 
have a part and specifies the full 
resources estimated to be available to 
finance the projected expenditures. 
AWWA(c) 

capital structure. The permanent long­
term financing of the firm represented by 
long-term debt, preferred stock, and net 
worth. NARUC(a) 

capitalized costs. Costs are capitalized 
when they are expected to provide bene­
fits over a period longer than one year. 
Capitalized costs are considered 
investments and are included in rate base 
to:be recovered from customers over a 
number ofyears. NARUC(a) 

cash basis. The basis of accounting 
'UDder Whichrevennes-are recorded when 
cash is received and expenditures are 
recorded when cash is disbursed. See 
also accrual basis. AWWA(c) 

cash basis for rates. Rates based on 
cash requirements for operating 
expenses, capital, and debt service. 
Most publicly owned utilities use this 
basis. A WW A(f) 

class A utilities. Utilities having annual 
water operating revenues of $750,000 or 
more. NARUC(b) 

class B utilities. Utilities having annual 
water operating revenues of $150,000 or 
more but less than $750,000. NARUC(b) 

class C utilities. Utilities baving annual 
water operating revenues of less than 
$150,000. NARUC(b) 

coinddent-demand method. A method for 
allocating demand costs according to the 
proportion of customer class demand at 
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the time of system peak. See also 
noncoincident-demand method AUT . 

coincident peak. Any demand that occurs 
simultaneously with any other demand on 
the same utility system. See also 
noncoincident peak. NARVC(a) 

collection-related charges. Service fees 
pertaining principally to the collection 
and hilling functions of the water utility, 
including delinquency (late) fees and 
short-check (returned check) charges. 
AWWA(b) 

commodity (~rating) costs.. Costs that 
tend to ~WIth the quantity of water 
produced, mcluding costs of chemicals, a 
large part of power. costs, and other 
elements that increase or decrease almost 
directly with the amount of water 
supplied. AWWA(a) 

commodity-demand method A non­
coincident demand method by which costs 
of service are separated into four primary 
cost components: (1) commodity costs, 
(2) demand costs, (3) customer costs, and 
(4) direct fire-protection costs. A WW A(a) 

composite depreciation rate. A percent­
age based on the weighted average . 
service life of a number of units of plant, 
each of which may have a different 
individual life expectancy. Composite 
depreciation rates may be determined for 
(a) a single depreciable plant account, (b) 
a single rate for several depreciable 
accounts, or (c) a single composite rate 
for all deereciable plant of the utility. 
NARUC(b) 

connection charge. The charge made by 
the utility to recover the cost of 
connecting the customer's service line to 
the utility's facilities. This charge is 
often considered as contribution of 
capital by the customer or other agency 
applying for service. A WWA(b) 

construction work in progress (CWIP). A 
subaccount in the utility plant section of 
the balance sheet representing the costs 
of utility plant under construction but 
not yet placed in service. NARVC(a) 
The utility's investment in facilities under 
construCtion but not yet dedicated to 
service. The inclusion of CWIP in rate 
base varies from one regulatory agency to 
another. AWWA(c) 

contract demand Relates to an 
agreement between the water utility and 
a~e-use customer who requires a 
si . cant amount of the total capacity 
o the utility. The agreement would fIx 
the terms and conditions under which the 
water utility would provide service 
to the customer. Such an agreement has 
been called contract capacity. A WWA(b) 

contribution in aid of construction.. Any 
amount of money, services, or property 
received by a water utility from any 
person or governmental agency that is 
provided at no cost to the utility. It 
represents an addition or transfer to the 
capital of the utility, and is utilized to 
offset the acquisition, improvement, or 
construction costs of the utility's 
property, facilities, or equipment used to 
provide utility services to the public. It 
mcludes amounts transferred from 
advances for construction representing 
any unrefunded balances of expired 
refund contracts or discounts resulting 
from termination of refund contracts. 
Contributions received from governmental 
agencies and others for relocation of 
water mains or other plant facilities are 
also included. See also allowance for 
funds used during construction (ARJDC). 
AWWA{b) 

control The possession, directly or 
indirectly, of the power to direct or 
cause the direction of the management 
and policies of a company, whether such 
power is exercised through one or more 
mtermediary companies, or alone, or in 
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conjunction with, or pursuant to an 
agreement, and whether such power is 
established through a majority or minor­
ity ownership or voting of securities, 
common directors, officers, or stock- . 
holders, voting trusts, holding trusts, 
associated companies, contract, or any 
other direct or mdirect means. 
NARUC(b) 

cosL The amount of money actually paid 
for property or service. When the 
consideration given is other than cash, 
the value of such considerations hall be 
determined on a cash basis. NARUC(b) 

cost causation. Reflects the idea that 
costs should be assigned to the revenue­
producing objects that cause those costs 
to be incurred. AUT 

cost of capital A utility's cost of 
capital is the weighted sum of the costs 
of component parts of the capital 
structure (that is, debt, preferred equity, 
and common equity) weighted by their 
respective proportIOns in the capital 
structure. A WWA(c) 

cost of removal The cost of demolish­
ing, dismantling, tearing down, or 
otherwise removing utility plant, including 
the cost of transportation and handling 
incidental thereto. NARUC(b) 

cost of service. The total cost of 
providing utility service to the system or 
to a group therein (the latter is 
commonlr referred to as an allocated cost 
of service). The cost components 
include operating expenses, depreciation, 
taxes, and rate of return adequate to 
service investment capital. Cost of 
service is synonymous with the revenue 
requirements of the system (or segment 
thereof). DHS 

cost-of-service pricing. A method of 
pricing service strictly in accordance with 
the costs (expenses and allowable profit) 

that are attributable to it. Customers of 
services priced below cost are generally 
subsidized by customers paying above cos t 
for their services. NARUC(a) 

curb stop. A shut-off valve attached to 
a water-service line from a water main to 
a customer's premises, which may be 
operated by a valvae key to start or stop 
flow in the water-supply lines of a build­
ing. Also called a curb cock. A WWA(b) 

customer advances for construction. A 
deferred credit account representing cash 
advances paid to the utility by customers 
requiring the construction of facilities on 
their behalf. These advances are 
refundable; the time or extent of refund 
depends on revenues from the facilities. 
Contrast with contributions in aid of 
construction (CIAC). NARUC(a) 

customer dasgfication. The homogeneous 
grouping of customers into classes. 
Typically, water utility customers may be 
classified as residential, commercial, and 
industrial for ratemaking and other 
purposes. For specific utilities, there 
may be a breakdown of these general 
classes into more specific groups. For 
example, the industrial class may be 
subdivided into small industry, large 
industry, and special. Some water 
systems have individual customers (large 
users) with individual water-use 
characteristics, service requirements, or 
other reasons that set them apart from 
other general customer classes and who 
may require a separate class designation. 
This may include large hospitals, 
universities, military establIshments, and 
other such categories. A WWA(b) 

customer costs. Those costs associated 
with serving customers, irrespective of 
the amount or rate of water use, 
including meter reading, billing, and 
customer accounting and collecting 
expense, as well as maintenance and 
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capital costs related to meters and 
services. AWWA(a) 

cycle billing. The process of reading a 
segment of the system's customers each 
day of a billing period. By the end of 
the cycle" the complete system is read 
and billed, and a new cycle begins. The 
customer reading on each day of the 
cycle will reflect the use for a full 
period so that the only customers up to 
date at the end of the accounting period 
are those read and billed as of the last 
day of the cycle. All other customers 
will have unread and unbilled consump­
tions of from one to thirty days, 
assuming a one-month cycle. This pro­
duces an unbilled revenue at the end of 
each accounting period. DHS 

daily peak load pricing. A pricing 
structure in which the price level is 
higher during hours of peak use. It can 
be used for reducing peak use and is 
expensive to implement since a sophisti­
cated meter reading system would be 
necessary. AWWA(d) 

debt. An obligation resulting from the 
borrowing of money or from the purchase 
of goods and services. A WW A(c) 

debt expense. All expenses in connection 
with the issuance and initial sale of 
evidences of debt, such as fees for 
drafting mort~ages and trust deeds; fees 
and taxes for lSSUing or recording 
evidences of debt; cost of engraving and 
printing bonds and certificates of 
mdebtedness; fees paid trustees; specified 
costs of obtaining governmental authority; 
fees for legal services; fees and 
commissions paid underwriters, brokers, 
and salesmen or marketing such evidences 
of debt; fees and expenses of listing on 
exchanges; and other like costs. 

t. NARUC(b) 

debt service. Expenditures for interest 
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and principal repayment on debt 
instruments. A WWA(f) 

debt service coverage. The ratio of net 
revenues to debt service requirements. 
AWWA(f) 

decJininlS block: pricing. See decreasing 
block: pncing. 

. decreasing block: pricing. A pricing 
structure, also knoWn as declining block 
pricing, in which both the average and 
marginal {'rice per unit decreases as 
consumptIon increases. It can be used to 
retain large-volume customers, who prefer 
this structure. When there is sufficient 
supply, the cost of supplying water will 
probably decrease as consumption 
mcreases. AUT and AWWA(d) 

dedicated capacity. The portion of the 
water utility's total capaclty that is set 
aside or "dedicated" for use by an 
individual large-use customer or group 
(class) of customers whose total use is a 
significant part of the utility's total 
capacity requirement. A WWA(b) 

dedicated-capacity charge. A charge to 
ensure that the utility will recover, from 
those for whom a significant portion of 
the total utility plant facilities capacity 
has been dedicated, the ongoing costs 
associated with this capacity. Two types . 
of dedicated capacity charges are the 
availability charge and the demand 
contract-charge. A WWA(b) 

demand The maximum rate at which a 
utility product is delivered to a specific 
point at any given moment. See also 
average demand. NARUC(a) 

demand-contract charge. The use of a 
dedicated-capacity charge incorporated 
into a contract whereby the water 
customer agrees to pay the fixed costs 
associated with a specific share of the 
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utility's ~:S~ and related investment. 
See also a . ility charge. A WWA(b) 

demand costs. See capacity costs. 

demand factor. The ratio of the 
maximum demand over a specified time 
period to the total connected load on any 
defined system. NARUC(a) 

demand rate. A method of pricing under 
which prices vary according to 
differences in usage or costs. NARUC(a) 

depletion. The loss in service value 
incurred in connection with the exhaus­
tion of the natural resource in the course 
of service. NARUC(a) 

depreciation. As applied to depreciable 
utility plant, the loss in service value not 
restored by current maintenance, incurred 
in connection with the consumption or 
prospective retirement of utility plant in 
the course of providing service from 
causes which are known to be in current 
operation and against which the utility is 
not protected by insurance. Among the 
causes to be given consideration are wear 
and tear, decay, action of the elements, 
inadequacy, obsolescence, changes in the 
art, changes in demand, and requirements 
of public authorities. NARUC{b) 

direct costing. A cost accounting method 
that assigns only those costs that vary 
with short-run changes in the rate of 
output. The costs assigned under this 
method are not only the direct costs but 
the indirect variable overhead costs as 
well. It is sometimes referred to as 
variable costing. AUT 

discount. As applied to the securities 
issue or assumed by the utility, the 
excess of the par (stated value of no-par 
stocks) or face value of the securities 
plus interest or dividends accrued at the 
date of the sale over the cash value of 

the consideration received from their 
sale. NARUC(b) 

discounted cash-flow (DCF) model The 
DCF model is often used in ratemaking 
for estimating the investor required rate . 
of return on common equity. By defini­
tion, the DCF model contends that the 
market price of a common stock is equal 
to the cumulative present value of all 
future cash flows to investors produced 
by said common stock. A WWA( c) 

district (or zone). measurement A 
measurement ot all water flow into an 
isolated portion (district or zone) of a 
distributIOn system to be used to 
determine the leakage potential for the 
isolated zone. Annual district 
measurements can be compared and used 
to determine changes in the level of 
water consumption and leakage potential. 
AWWA(e) 

diversity factor. The sum of 
noncoincident demands of a group divided 
by the group coincident demand. See 
also load factor and utilization factor. 
DHS 

economies of scale. Exist when the unit 
or average cost of general water service 
decreases with the expansion of wa ter 
system capacity. Economies of scale (or 
SIZe) can be defined either in the context 
of changes in total system capacity or 
changes in a single component of the 
water system (such as treatment). See 
also economies of scope. AUT 

economies of srope. Exist when the 
average cost of combined general water 
service and fire protection service is less 
than the cost of providing each service 
separately; that IS, the unit cost of 
providing multiple services is less than if 
they were provided by separate utilities. 
See also economies of scale. AUT 
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embedded costs. Money already spent for 
investment in plant and in operating 
expenses. NARUC(a) Those costs that 
are in existence at any point in time 
regardless of the date originally incurred 
and that affect current operations on a 
continuing basis. DHS 

equity. The net worth of a business, 
consisting of capital stock, capital (or 
paid in) surplus, earned surpfus (or 
retained earnings), and, occasionally, 
certain net worth reserves. AWWA(c) 

equivalent customer. The means of 
relating large-use customers to a single 
family unit or other small-use customer 
unit, such as a SIB-inch meter customer. 
It would refresent a composite of all 
elements 0 cost differences between the 
unitary customers and the large-use 
customers to be served. Normally, it is 
expressed as a ratio of the small-use 
customer unit. A WWA(b) 

equivalent meters.. The number of 5/8­
inch meters equivalent in flow to a larger 
meter. Used to calculate monthly seIVice 
charges. A WWA(f) 

estimated water quantity. The quantity 
derived from the process of making 
reliable and pertinent calculations of 
water volumes using an appropriate 
method or formula to draw reasonable 
conclusions about an actual quantity of 
water. The reliability of the estimate is 
enhanced whenever actual times of flow, 
rates of flow, or partial flow volumes are 
measured and recorded. A WWA(e) 

excess-use pricing. A pricing structure in 
which the price level is significantly 
higher for all water used above average, 
usually determined by winter use. It can 
be used to reduce ~ak use, and large 
volume users consIder its use equitable. 
AWWA(d) 

expenditures. Amounts paid or incurred 
for all purposes, including expenses, 
provisions for retirement of debt, and 
capital outlays. AWWA(c) 

extra capacity costs. As used in the 
base-ext:ra capacity method, those costs 
associated with meeting rate of use 
requirements in excess of average, 
including operation and maintenance 
expenses and capital costs for system 
capacity beyond those required for 
average rate of use. These costs may be 
subdivided into costs necessary to meet 
maximum-day extra demand, maximum­
hour extra demand, or other extra-demand 
criteria aypropriate to the utility. 
AWWA(a) 

fair market value. Generally the term 
applies to the amount that a willing 
buyer will pay a willing seller in an 
arm's-length transaction. Because of the 
predominant use of original cost in the 
rate base and the constraints that 
original-cost factors place on the rates 
that may be charged, the depreciated 
book cost of utility plant may be a 
prominent factor m establishing fair 
market value for a utility system. DHS 

fair value. A term normally used in 
those jurisdictions that, by statute or 
regulatory precedent, allow the rate base 
to be expressed at a level other than the 
recorded original cost amounts. The most 
common measure of fair value is reflected 
in a composite of original cost and 
trended original cost factors. In practice 
the fair value has often been closer to 
the original cost level than the trended 
original cost level. DHS 

field-service charges. Charges related to 
activities including water tum on (or turn 
off), meter setting or removal, special 
meter readings, meter testing, and 
temporary hydrant meter settings. 
AWWA(b) 
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fire main. Any main forming part of an 
integrated system used exclusIvely for 
fire protection purposes. NARUC(b) 

fire-protection charges. Charges made to 
recover the cost of providing both public 
and private fire-protection service to the 
communities served by the utility. 
AWWA(b) 

fixed charges. Periodic charges to 
customers that do not vary with water 
use, unlike variable charges. AUT 

fixed costs. Business costs that remain 
unchanged regardless of quantity of 
output or traffic. See also variable costs. 
NARUC(a) 

fixture rate. A pricing structure in 
which prices for a given time period are 
set for each water using fixture (that is, 
faucets, toilets, etc.) at the location 
where service is provided. Although very 
imprecise, it is more usage oriented than 

" a flat fee. AUT 

flat fee. A periodic fixed charge for 
water service that is unrelated to the 
amount of water consumed, typically used 
when customers are unmetered. It IS not 
the same as a uniform rate (which is 
sometimes known as a flat commodity 
rate). AUT 

flat rate. See flat fee. 

forecast test year. See future test year. 

fully distributed costing. A cost 
accounting method in which each job or 
service absorbs a share of each of the 
costs of renderin~ service. It requires 
the allocation of mdirect fixed overhead 
costs in their entirety, which in tum 
requires the calculation of predetennined 
overhead rates. The method uses five 
cost assignment criteria: (1) cost 
causation, (2) traceability, (3) variability, 
(4) capacity required, and (5) bene­

ficiality. Also known as full costing, 
fully allocated costing, and absorption 
costing. AUT 

functional-cost method. A method by 
which costs of service are separated into 
four functions which describe the activi­
ties of a water utility: (1) eroduction 
and transmission, (2) distnbution, (3) 
customer costs, and (4) hydrants and 
connections. This method has not had 
wide acceptance in recent years because 
it requires much judgment and fails to 
recognize that major portions of costs 
are capacity or demand related. 
AWWA(a) 

future capacity. The capacity for 
services somewhat in excess of immediate 
requirements that is built into a utility in 
anticipation of increased demands for 
service resulting from higher uses by 
existing customers or from growth in the 
service area. A WW A(b) 

future test year. Use of future 12- . 
month-penod projected utility financial 
data to evaluate a proposed tariff 
revision. See also historic test year and 
test year. Also known as a forecast test 
year. NARUC(a) 

historic cost. The initial cost to the 
person who holds the property. Original 
cost and historic cost are the same where 
property has not changed ownership. 
When utility property of an operating 
unit or system nature changes ownership, 
the ori~al cost carries forward and is 
maintaIned by the new owner, although 
the purchase price (that is, historic cost 
to the new owner) may be something 
different. DHS 

historic test year. Use of a past 12­
month period (usually the immediately 
precedmg period) utility financial data to 
evaluate a proposed tariff revision. See 
also future test year and test year. 
NARUC(a) 
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hook-up fees. A charge at the time of 
connection. It can be used to discourage 
new connections and is usually used to 
recover connection costs, or, if a system 
is nearing capacity, to discourage new 
hook-ups. AWWA(d) 

imminence. A test to determine how 
soon a capital asset will be put into 
actual use in providing utility service; 
that is, how soon it will be used and 
useful NARUC(a) 

increasing block pricing. A pricing 
structure, also known as inverted block 
pricing, in which the average and 
marginal price per block of use increases 
as consumption increases. It can be used 
for reducing average (and sometimes 
peak) use, and large volume users 
consider its use inequitable. A WW A( d) 

incremental OO5t. The change in total 
cost resulting from a change in capacity, 
output, or services provided. See also 
average incremental OO5t and marginal 
OO5t. AUT 

incremental-cost-pricing method (for 
determining system-development charges). 
A method in which new customers would 
be responsible for their share of the cost 
of the last increment of defined system­
development charge facilities and/or the 
increment of planned future additions to 
meet their needs. See also system buy-in 
method- A WWA(b) 

I 
, 	

• 
interruptible service. Service with special 
rates for customers who are willing to 

; 	
have their utility service interrupted by 
the utility when necessary. This is a 
low-priority service with generally lower 
unit rates. NARUC(a) 

inverted block pricing. See increasing 
block pricing. 

investment advances. Advances, repre­
sented by notes or by book accounts 

only, with respect to which it is mutually 
agreed or intended between the creditor 
and debtor that they shall be settled by 
the issuance of securities or shall not be 
subject to current settlement. NARUC(b) 

leakage. See system leakage, unavoidable 
leakage, and recoverable leakage. 

life expectancy. The time period during 
which an article is expected to render 
efficient service. See also remaining life. 
NARUC(a) 

lifeline pricing. A pricing structure in 
which the price for "necessary" use is 
kept low. It can be used to reduce 
average use and is usually used to ensure 
that low-income users are not unduly 
burdened by high prices. AWWA(d) 

load. The amount of utility product 
delivered at any specified point or points 
on a system. NARUC(a) 

load factor. The ratio of average demand 
to peak demand, defined with reference 
to a specific time period or type of peak 
load, such as maxunum-hour or maximum­
day. The load factor is operationalized 
as the ratio of actual consumption over a 
period, to the maximum (peak) demand 
multiplied by the length of a period (the 
period can be hourly, daily, monthly or 
annual). See also diversity factor and 
utilization factor. AUT 

load management. Techniques designed to 
reduce demand at peak times. NARUC(a) 

losses. See system water losses and 
meter losses. 

maintenance expenses. Part of operating 
expenses, including labor, materials, and 
other expenses, incurred for preserving 
the operating efficiency and/or physical 
condition of utility plant. NARUC(a) 
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maI'Jtinal cost. The change in total cost 
resuTting from producing (or not pro­
ducing) a single incremental unit of a 
product or service. It is composed of: 
(1) the change in operati~tTI:sts caused 
by changing the rate of u .. tion of 
existing capacity, and (2) the cost of 
expanding capacity, includin~ the 
operating costs associated WIth increased 
capacity. See also average incremental 
cost and incremental cost. AUT 

master metering. The use of one bulk 
meter for multiple tenants. NARUC(a) 

meter error. That percent of water 
passing through the meters of a 
distribution system which is not properly 
measured by the meter. Master meter 
error is the meter error for all 
unmeasured water passing through these 
source or master meters, and customer 
meter error is all unmeasured water 
passing through customer meters. These 
errors are discovered when meters are 
calibrated and the quantity of error is 
derived from the mathematical adjustment 
of recorded flows to the calibrated 
corrections. A WWA(e) 

meter losses. Water from the total of all 
losses resulting from meter inaccuracies. 
Where meters are repaired and recali­
brated, meter losses can be calculated 
from a ratio of meter rates before and 
after calibration. For meters that are 
stopped, meter losses can be estimated 
from previous records from that meter 
during similar times and seasons. 
AWWA(e) 

metered ratio. The ratio of ill corrected 
water use, whether sold or not, to 
corrected metered water production. 
AWWA(e) 

metered service. Meters record actual 
use in order to accurately bill a utility 
customer. See also unmetered service. 
NARUC(a) 

MGD. Million gallons per day. 

minor items of property. The associated 
parts or items of which retirement units 
are composed. NARUC(b) 

mixed test year. A combination of the 
historic test year and future test year 
approaches also know as a partial future 
test year. See also test year. AUT 

multiple family dwelling. A residential 
structure or group of structures which is 
capable of separately housing more than 
one family unit. NARUC(b) 

net operating income. The amount of 
revenues from utility operations that 
remains after the deduction of the 
operating and maintenance expenses, 
depreciation expenses, and taxes (income, 
property, etc.) attributable to the utility 
operation. The revenues and expenses 
that are measured to produce net 
operating revenue are commonly referred 
to as "above-the-line" items. The 
revenues and expenses measured apart 
from net operatmg income are referred to 
as "below-the-line" items. The net 
operating income line on the income 
statement is the dividing point. See also 
below the line. DHS 

net original cost. Original cost less 
accumulated depreciation. DHS 

net salvage value. The value of property 
retired less the cost of removal. 
NARUC(b) 

nominally issued. As applied to securities 
issued or assumed by the utility, those 
which have been signed, certified, or 
otherwise executed, and placed with the 
proper officer for sale and delivery, or 
pled~ed, or otherwise J?lace in some 
speCIal fund of the utihty, but which 
have not been sold, or issued direct to 
trustees of sinking funds in accordance 
with contractual requirements. NARUC(h) 
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nominally outstanding. As applied to 
securities issued or assumed by the 
utility, those which, after being actually 
issued, have been reacquired by or for 
the utility under circumstances which 
require them to be considered as held 
alive and not retired; provided, however, 
that securities held by trustees shall be 
considered as actually outstanding. 
NARUC(b) 

nonaccount water. The sum of all water 
produced or purchased by a water utility 
that is not covered by account water. 
The term is preferable to unaccounted-for 
water. AWWA(e) 

noncoincident-demand method. A method 
for allocating demand costs to each 
customer class on the basis of its own 
peak, regardless of whether it occurs at 
system peak demand. AUT 

noncoincident peak. The sum of peak 
demands for all customer classes. This 
peak mayor may not coincide with the 
peak for the total system. AUT 

nonfirm service. See interrupbble 
service. 

nonoperating items. Although sometimes 
used mterchangeably with nonutility 
items, this term may more properly be 
used to describe items such as 
construction work in progress which is 
not currently used in providing utility 
service. It has also been applied 
traditionally to financial items (for 
example, interest expense). DHS 

nonutility items. All items of revenue, 
expense, and investment not associated, 
either by direct assignment or by 
allocation, with providing service to the 
utility customer. DHS 

off-peak. A period of relatively low 
system demands. See also on-peak. 
NARUC(a) 

off-peak rates. The use of separate rates 
or rates lower than average for water 
delivered during off-peak periods. 
AWWA(a) 

on-peak. A period of relatively high 

system demands. See also off-peak. 

NARUC(a) 


ope~ expenses. Expenses related to 
maintainmg day-to-day utility functions, 
including operation and maintenance 
expenses, taxes and depreciation and 
amortization costs, but not interest 
payments or dividends. Operating costs 
are recovered from customers on a 
current basis, as opposed to capitalized 
costs. NARUC(a) 

operating ratio. The ratio, generally 
expressed as a percentage, of operating 
expenses-to operating revenues. 
NARUC(a) 

operating revenues. Amounts collected by 
the utility for services rendered. 
NARUC(a) 

operating unit or system. Although not 
clearly defined by the Uniform System of 
Accounts, this term generally relates to a 
complete and self-sustaining facility or to 
a group of facilities acquired and 
operated intact as a segment of a 
complete system. DHS 

original cost. As applied to utility plant, 
the cost of such property to the person 
first devoting it to public service. 
NARUC(b) 

outage. The period during which a 

generating unit, transmiSSIOn line, or 

other facility is out of service. 

NARUC(a) 


peak demand The maximum level of 
operating requirements (that is, 
production) placed upon the system by 
customer usage during a specified period 
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of time (instantaneous peak, thirty­
minute peak, one-hour peak and one-day 
peak outputs are common points of 
reference). It may be measured by an 
operating segment of the company, such 
as a customer class, or for the entire 
company, depending on intended use of 
the data. See also off-peak and on-peak. 
DRS 

peaking factors. A measure of the addi­
tional system capacity needed to deliver 
peak wat~r volumes. The ratio of peak
consumptIon to average consumptIon. 
AWWA(f) 

peak-load pricing. A pricing structure in 
which charges are based on both the 
quantity of water used and the maximum 
rate at which it is used. It also recog­

. nizes two types of demand (customer's 
demand that is coincidental with the 
system peak demand and customer's non­
coincidental demands) and prices each 
separately. AWWA(a) 

peak respoDSlbility method A cost of 
service method proposed for application 
to telephone utilities that allocates costs 
according to how and when service is 
used and how this use contributes to 
congestion on plant and equipment 
required to provide service. AUT 

plant acquisition adjustment. The 
difference between the cost to the utility 
of acquired plant and the original cost of 
the plant leSs the amount credited at the 
time of acquisition for depreciation and 
amortization and contributions in aid of 
construction. See also acquisitions 
adjustment. NARUC(a) 

plant held for future use. Cost of land 
or other property acquired by a utility 
but not yet used for ~eneration, trans­
mission, or distributIon purposes. See 
also utility plant in seTVlce. NARUC(a) 

plant in service. See utility plant in 
service. 

premium. As applied to the securities 
ISSued or assumed by the utility, the 
excess of the cash value of the 
consideration received from their sale 
over the sum of their par (stated value 
of no-par stocks) or face value and 
interest or dividends accrued at the date 
of sale. NARUC(b) 

property retired As applied to utility 
plant, property which has been removed, 
sold, abandoned, destroyed, or which for 
any cause has been permanently 
withdrawn from service. NARUC(b) 

prudence. A consideration of whether 
mvestments are dishonest or obviously 
wasteful. NARUC(a) 

rate~. The value of a water utility's 
property used in computing an authorized 
return under the applicable laws and/or 
regulatory policies of the agency settmg 
rates for the utility. A WWA(b) . 

rate base regulation. A method of 
regulation in which a public utility is 
limited in operations to revenue at a 
level which will recover no more than its 
expenses plus an allowed rate of return 
on its rate base. NARUC(a) 

rate of return. The realized rate of 
return is the percentage factor obtained 
by dividing the net operating income from 
utility operations by the rate base. An 
adequate rate of return is the percentage 
factor that, when multiplied by the rate 
base, produces earnings that will meet 
the interest and equity requirements of 
the capital used to support the rate base. 
The measure of the aaequacy of the rate ­
of-return factor is usually based upon 
cost-of-capital measurements. DHS 

rate structure. The design and organiza­
tion of billing charges by customer class 
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to distribute the revenue requirement 
among customer classes and rating 
periods. NARUC(a) 

recoverable leakage. All water from 
breaks and leaks iliat are repaired or are 
considered to be economical to repair. 
AWWA(e) 

reimbursement costing. A cost accounting 
method used to develop cost-based prices 
that recover the total cost of production. 
It employs concepts governing the 
measurement of costs that are ne~otiated 
by customers or their representatives. 
AUT 

remainYi! life. The expected future 
service e of an asset at any given age. 
See also life expectancy. NARUC(a) 

replacement (or replacing). The con­
struction or installation ot utility plant in 
place of property retired, together with 
the removal of the property retired. 
NARUC(b) 

replacement cost. An estimate of the 
cost to replace the existing facilities 
(either as currently structured or as 
redesigned to embrace new technology) 
with facilities that will perform the same 
functions. This method recognizes the 
benefits of presently available technology 
in replacing the system. For example, a 
number of small ~enerating units may be 
replaced with a smgle large unit at lower 
unit costs and greater efficiency. DHS 

reproduction cost. The estimated cost to 
reproduce existing properties in their 
current form and capability at current 
cost levels. The mechanics may involve a 
trending the original cost dollars to 
reflect current costs or conducting a 
property appraisal with cost estimates to 
for reconstructing the facilities. DHS 

research and development. Expenditures 
incurred by public utilities which 

represent research and development costs 
in the experimental or laboratory sense. 
The term includes generally all such costs 
incident to the development of an 
experimental or pilot model, a plant 
process, a product, a formula, an 
mvention, or similar property, and the 
improvement of already existing property 
of the type mentioned. NARUC(b) 

retained earnings. The accumulated net 
income of the utility less distributions to 
stockholders and transfers to other 
capital accounts, and other adjustments. 
NARUqb) 

retirement units. Those items of utility 
plant which, when retired, with or 
without replacement, are accounted for by 
crediting the original cost. 

revenue requirements. The amount of 
return (rate-base times rate of return) 
plus operating expenses. NARUC(a) The 
sum total of the revenues required to pay 
all o~rating and capital costs of 
proVIding service. DHS 

salvage value. The amount received for 
property retired, less any expenses 
mcurred in connection with the sale or in 
preparing the property for sale, or, if 
retained, the amount at which the 
material recoverable is chargeable to 
materials and supplies, or other 
appropriate account. NARUC(b) 

scarcity pricing. A pricin~ structure in 
which the cost of developmg new supplies 
is attached to existing use. It can be 
used to reduce avera~e use and where 
supplies are diminishing (that is, a finite 
supply) so that costs for developing new 
supplies are paid for by current users. 
AWWA(d) 

seasonal pricing. A pricing structure in 
which the price level during the season 
of peak use (summer) is higher that the 
level during the winter. It can be used 
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to reduce :peak use, and large volume 
users consIder its use equitable. It can 
be effective for summer tourist 
communities. AWWA(d) 

service connection. That portion of the 
service line from the utility's water main 
to and including the curb stop at or 
adjacent to the street line or the 
customer's property line. It includes 
other valves, fittings, and so on, that the 
utility may require at or between the 
main and the curb stop, but does not 
include the curb box. A WWA(b) 

service life. The time between the date 
utility plant can be included in utility 
plant in setvice, or utility plant leased to 
others, and the date of its retirement. If 
depreciation is accounted for on a 
production basis rather than on a time 
basis, then service life should be 
measured in terms of the appropriate unit 
of production. NARUC(b) 

service line. The pipe and all ap1?,ur­
tenances that run between the utility's 
water main and the customer's place of 
use and includes fire lines. A WW A(b) 

service value. The difference between 
the original cost and the net salvage 
value of utility plant. NARUC(b) 

sli~ scale pricing. A pricing structure 
in which the price level per unit for all 
water used increases based on average 
daily consumption. It can be used for 
reducing average (and sometimes peak) 
use and large volume users consider its 
use inequitable. A WWA(d) 

spatial pricing. A pricin~ structure, also 
known as zonal pncing, m which users 
pay for the actual costs of supplying 
water to their establishment. Costs (and 
hence prices) will tend to vary regionally 
within the service sector. Spatial pricing 
can be used to discourage new or 
difficult to serve connections and is used 

in areas where the distribution system is 
being expanded rapidly and being 
expanded in difficult to serve areas (long 
mains, pumps, and so on). AWWA(d) 

straight-line method. As applied to 
depreciation accounting, the plan under 
which the service value of property is 
charged to operating expenses (and to 
clearing accounts if used), and credited 
to the accumulated depreciation account 
through equal annual charges during its 
service life. Estimates of the service life 
and salvage will be reexamined 
periodically and depreciation rates will be 
corrected to reflect any changes in these 
estimates. NARUC(b) 

straip.t-line remaining life method. As 
applied to depreciation accounting, the 
plan under which the service value of 
property is charged to operating expenses 
(and to clearing accounts if used), and 
credited to the accumulated depreciation 
account throu~ equal annual charges 
during its servIce life. "Remaining life" 
implies that estimates of future life and 
salvage will be reexamined periodically 
and iliat depreciation rates will be 
corrected to reflect any changes in these 
estimates. NARUC(b) 

supply main. Any main, pipe, aqueduct Oi 

canal, the primary purpose of which is to 
convey water from one unit to another 
unit in the source of supply, water 
treatment or pumping plant and genera]]:­
providing no servIce connections with 
customers. See also transmission and 
distrIbution main.. NARUC(b) 

system buy-in method. A method of 
determining a system-development charg 
from new customers (or developers who 
represent them) based on the premise 
that new customers are entitled to water 
service at the same prices charged to 
existing customers. The fee to new 
customers is related to the embedded 
average-equity investment in the reserve 
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capacity or new capacity used to serve 
them. See also incremental-rost pricing. 
method. A WWA(b) 

system-apacity charge. See system­
development charge. 

system~evelopment charge. A contribu­
tIon of capital toward recently completed 
or planned future backup {>lant facilities 
necessary to meet the servIce needs of 
new customers to which such fees apply. 
Two methods used to determine the 
amount of these changes are the system 
buy-in method and inaemental-rost 
pncing method. Various terms have been 
used to describe these charges in the 
industry, but regardless of the term used, 
these charges have the purpose of 
providing funds to be used to finance all 
or part of capital improvements necessary 
to serve new customers and are raised 
outside of capital to be served from 
general water-use rates. Also known as a 
system-capacity charge. A WWA(b) 

system~evelopment charge facilities. 
Those facilities, or a portion of those 
facilities, that have been identified as 
being required for new customer growth. 
The cost of the facilities will be 
recovered in total or in part through a 
syste~evelopment charge. A WWA(b) 

system leakage. All water that is lost 
from the system throu~ leaks and breaks 
and includes all unaVOIdable leaks, and all 
recoverable leaks and breaks. A WWA(e) 

system water losses. Water from all 
losses such as theft, illegal connections, 
unauthorized uses, malfunctionin~ 
controls, differences in use quantIties 
caused by meter error and any other loss 
which is not a result of a leak or a 
break. AWWA(e) 

tariff. The authorized list of charges for 
a utility's services. AUT 

tax incentives. Tax credits or reductions 
provided to water users who have 
mstalled conservation devices. They can 
be used to reduce either peak or average 
use and allow for voluntary user choice 
to use conservation devices. A WWA( d) 

test year. The annualized period for 
which costs are to be analyzed and rates 
established. A WWA( c) The twelve-month 
operating period selected to evaluate the 
cost of service and the adequacy of rates 
in effect or being sought. Frequently, 
the term "test period" is used, and may 
refer simply to the test year or expressly 
to the adjusted test year. See also, 
historic test year, future test year, and 
mixed test year. DRS 

traceability. An attribute of costs that 
permits the resources represented by the 
costs to be identified in their entirety 
with a revenue-producing unit. AUT 

transmission and distribution main. Any 
main the primary purpose of which is to 
convey water, requiring no further 
processing except incidental chlorination 
or pressure boosting, from a unit in the 
source of supply, water treatment of 
pumping plant and generally providing no 
servIce connections with customers. See 
also supply main. NARUC(b) 

trended ori~ cost. The result of 
isolating onginal-cost plant additions by 
year of placement and factoring the 
original amounts upward to recognize 
subsequent changes in the cost of 
constructing plant facilities. The object 
is usually to restate installed cost of 
facilities at current levels. DRS 

. unaccounted-for water. See nonaccount 

water. 


unavoidable leakage. AIl water from 
underground leaks which, due to the small 
amount of actual water lost, would cost 
more to locate and repair than the value 
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of the water saved over a reasonable 
amount of time. See also recoverable 
leakage and system leakage. A WWA(e) 

unbilled revenues. The amount of service 
rendered but not recorded or billed at 
the end of an accounting period. Cycle 
meter reading practices result in 
unrecorded consumption between the date 
of last meter reading and the end of the 
period. H these amounts are not 
estimated and recorded, they reflect 
"unbilled" amounts. DHS 

uniform rate. A pri~ structure in 
which the price per umt is constant as 
consumption increases. It may be 
somewhat effective in reducing avera~e 
use, and large volume users consider Its 
use equitabre. It is also know as a flat 
rate or a uniform block rate, but is not 
the same as a flat fee. AWWA(d) 

uniform system of accounts (USOA). A 
list of accounts for the purpose of 
classifying all plant and expenses 
associated with a utility's operations. 
The USOA specifies a number for each 
account, together with a title and a 
description of content, and prescnbes the 
rules and regulations governing the use of 
such accounts. Systems of accounts may 
be prescribed by federal and/or state 
regulatory authorities. NARUC(a) 

unit cost. The cost of producing a unit 
of a produce or service. An example 
would be the cost of treating a thousand 
gallons potable water for use by the 
water utility's customers. A WWA(b) 

unmetered service. Utility service used 
and billed without being recorded by a 
meter. See also metered service. 
NARUC(a) 

used and useful A test for determining 
the admissibility of utility plant as a 
component of rate base. Plant must be 
in use (not under construction or 

standing idle awaiting abandonment) and 
useful (actively helping the utility provide 
efficient service). See also imminence. 
NARUC(a) 

user charges. The monthly, bimonthly, 
quarterly, or other periodic charges made 
to the users of water service through the 
general water-rate structures of the 
water utility. A WWA(b) 

user fees. Amounts paid by consumers of 
a service that cover all or part of the 
cost of providing the service. In 
contrast, some ~ovemmental services are 
paid for or subsidized by taxes. AUT 

utility plant in service. The land, 
faciliti~ and equipment used to generate 
transmit, and/or distnbute utility service. 
See ~Iant held for future use and 
used . useful NARUC(a) 

utility water usc. That water which is 
removed from the distribution system by 
the utility for the purpose of maintaining 
and operating the system. This should 
include both metered and unmetered 
water removed with those unmetered use 
being reliably estimated. A WWA(e) 

utiljzation factor. The ratio of the 
maximum demand of a system to the 
installed capacity of the system. See also 
diversity factor and load factor. DHS 

value of service. A concept in utility 
pricing practice whereby the usefulness 0 

necessity of the service to a customer 
~oup replaces cost factors as a major 
influence on the rates charged to the 
group. DHS 

variable charges. Periodic charges to 

customers that vary with water use, 

unlike fixed charges. AUT 


variable costs. Costs which change with 
the increase or decrease of ou tpu t. See 
also fixed costs. NARUC(a) 
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variability. An attribute of costs not 
traceable to a revenue-producing object 
based on whether it varies in total WIth 
variations in some measure of the volume 
of activity that is associated with the 
revenue-producing object. These costs 
can be assigned to revenue-producing 
objects according to an estimated rate of 
variability. AUT 

vertical service. The utility company 
performs all major utility services for its 
customers, including production, trans­
formation, transmittal, and distribution. 
This is typical of water utilities. 
NARUC{a) 

vintage rates. A program in which 
customers are classified and customer 
rates are based on the date or period in 
which a customer connects to and first 
obtains service from the utility system. 
Such rates and charges can include user 
rates; customer contributions of capital 
for system development, main extension, 
and connection fees; or for ancillary 
services rendered. The concept has been 
used during periods of rising average 
costs to reflect the higher costs 
associated with serving new customers. 
AWWA(b) 

water audit. A thorough accounting of 
all water into and out of a utility as well 
as an in-depth record and field examina­
tion of the distribution system that 
carries the water, with the intent to 
determine the operational efficiency of 
the system and identify sources of water 
loss and revenue loss. A WWA(e) 

wheeling charge. The charge made by a 
utility for transmission of water to 
another party through its system. 
AWWA(c) 

wholesale service. A situation in which 
water is sold to a customer at one or 
more major points of delivery for resale 
to individual retail customers within the 

wholesale customer's service area. 
AWWA(a) 

working capital Used broadly, the term 
refers to those rate-base allowances other 
than the utility plant in service and may 
include material, fuels, supplies, and so 
on. In the narrower use, commonly 
referred to as cash working capital, it 
relates to the investor-suJ?plied funds 
necessary to meet operatmg expense or 
going-concern reqwrements of the 
business. There is normally a time lag 
between the point when service is 
rendered and the related operating costs 
are incurred and the point when revenues 
to recover such costs are received. The 
operating funds to brid~e the lag are 
usually supplied by the mvestor and 
become a fixed commitment to the 
enterprise. DHS 

zonal priclDg. See spatial pricing. 

zone measurement. See district 
measurement. 
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The Glossary was adapted from the following sources: 

AUT 	 Authors. 

AWWA(a) 	 American Water Works Association, Water Rates (Denver CO: American 
Water Works Association, Manual Ml, 1983). 

AWWA(b) American Water Works Association, Water Rates and Related Charges 
(Denver, CO: American Water Works Association, Manual M26, 1986). 

AWWA(c) 	 American Water Works Association, Revenue Requirements (Denver, CO: 
American Water Works Association, Manual M35, 1990). 

AWWA(d) 	American Water Works Association, Before the Well Runs Dry, Volume 1 
(Denver, CO: American Water Works Association, 1984). 

AWWA(e) 	 Lynn P. Wallace, Water and Revenue Losses: Unacccountedfor Water 
(Denver, CO: American Water Works Association, 1987). 

AWWA(f) 	 Jack A Weber and David S. Hasson, Reference Manual: A Financial 
Planning Model for Small Water Utilities (Denver, CO: American Water 
Works AssociatIon, 1990). 

DHS 	 Deloitte Haskins & Sells, Public Utilities Manual (USA: Deloitte Haskins & 
Sells, 1984). . 

NARUC(a) National Association of Regulatory Utility Commissioners, NARUC Annual 
Report on Utility and Carrier RefJUlarion 1988 (Washington, DC: National 
Association of Regulatory UtilIty Commissioners, 1989). 

NARUC(b) National Association of Regulatory Utility Commissioners, Uniform System 
ofAccounts for Class A Water Utilities 1984 (Washington, DC: National 
Association of Regulatory Utility Commissioners, 1984). 
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The proliferation of nonviable small water systems may not be the most 
prominent issue on the regulatoxy agenda at large, but it probably is the most 
pressing issue with respect to the regulation of water utilities. Public policies in 

in tcnm ofwhether they target prolifedon (the 
birth of ~ y ~ t e m ~ )  or- (the smivdof systems), although many policies 
actually address both problems at once. 

of systems) may not be as pmasivc a problem today as might be assumed. The 
decline in the iwestorowned WBtCr utilitypapllation can partly be amibuted to 
economic factors, but the role of state poliq in amuibutiq to this trend may be 
equally relevant. S ~ c o n u o l b g  the c m c r g e n e ~ f ~ u y s m n s k  pezhapxthe 
most usential of all viability p2lick without nonprolifcrationpticies the task of 

In dmloping a framework for this analysis, kry dimensions of water utility 
viability were identified Three are performance dimensions (technical, Enanad 
and managerial) and three are institutional dimensiom (regulatory. structural, and 
comprehensive). This fmmwork is wd in the discpsion of the indus&y's 
performance, the review of viability policies for emerging and misting water 
systems, and the presentation of viability asusmcnt methods. 

regulatory authority so that only viable systems emerge in the fim place. lhis 

manyJrmnsystemqstateppblicutilitycommtsiom. Eechhasacertification 
proass,arbothwhmbyncwsystcnaemerge. '2heneedto procega- 

tighten up the a d d o n  and pumittiug procescs and cllrtail the emergence of 
new nonviable water systems has becnwell -by the nates. Many have 
takensigni6ci&stepsinthisareaandbavcbeguntoseepositivcr~tsin 
slowing the prolifcra(ion of newwater ~ystcms. 

resultdinthe m a n d p e r s i s t e n c e o f  thousancisofsmallwatersystemswhose 
viability is precarious. For failing water sr~tems imitutionaI solutions are 
ViThlauyimpaatlVc ' WhiletheprimaryissuefmemagiDg~rsystemJisa 
resulatory one (e ccrti6cation), for 

. .  . thisarcacanbedutlngrusbed 

Based on the empirical evidence, proliferation (that is,growlh in the number 

improving . viability ismaderrmchhardcr. - 

The key to assuriag the viability of water systems is the judicious use of state 

authority rests in the hands oistate driniringwaterrcgdamK alx& in* QIse of 

. .  

Past proliferation and finandpl distxcss caused by a variety of factors have 

systems isspes of stnteture are 
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especially important, reflecting a strong interest in improving the industry's 
efficiency and, hence, viability. 

existing water systems, the need for performance assessment techniques also has 
grown. Water utilities, their regulators, and others concerned about viability can 
apply a variety of rudimcntay assessment techniques to evaluate or "screen= water 
utilities. utilities themselves may w these techrliqbes to applaisc their rn 
condition or that of another utility with whicb they might want to do business 
Regulators may w the same techniques to evaluate certificate applications, nwey 
the health of &sting utilities, or to trigger intervention. Public policy 
may w them to measure the effectiveness of water utility viability poliaes. 

Effecrive viability polides require BssessmeIlt methods that can be used by 
regulators and others for screening utilities and triggering intervention as needed. 
&caw finandal performance is so vital to water systcm viability, a need exists for 
methods spec5cally designed to assess the 6nancid health of aisting water 
systems and the expected health of emerging water systems. Some basic pssosmeIlt 
methods are introduced as well as a financial distress dassi6cation modeL 

This research endeavor has show that performance assessment methods can 
play a role in developing viability poliaes for water utilities. Despite limitations, 
performance assesmat is critical evenbefore aanrtersystcm is o p e r a t i d  
Certification of water systems should be rigorous, thorough, and restrictive when 
necessary. Baniers to market entry are necwary whenever a local economy c;uIzlot 

too, should be screened along various performaucc aitcria. As a dhpostic tool, 
performance Bssessment can assist regulators m identaying cases where intervention 
is justified. Another application for uistiug systems is tbe w of performance 
assessment m evaluating prospective stmctud changes, such as mergers, 
acquisitions, and satellite mauagcmenL 

Signs of change for the water industry, espedally its small systems 
component, canbe seen In manyways, this study has attempted to hit a moving 
target, as some significaat water systcmviability poliaes have been adopted as 
recently as early 1992. The states dearly have found ways to address the serious 
problems of small water systems. Continued Upehcntation in this area is needed 

meeting the goals of performance, efficiency, and M t y .  

In light of the growing interest in viability poliaes for both emerging and 

p r t  the fullcost ofwater seMcefrom anewwatersystem. -systems. 

along with monitoring to asscss the effectivene~ of various policy alternatives * i n  

N 
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CHAPIFR1 

PROLIFERQnoN AND W U T Y  OF SMAU. WATER SYSEMS 

The proIiferation of nonviable small water m y  not be the moa . 
prominent issue on tbe regulatoyagcndaatlarglarge,batitprobablyisthe most 

pressing issue with respect to the regulation of water utilities, This is misue mt 
only for public utility regulators whose cbkf conam is economic rrgulation, but a 

tors whose focus is on public heal&, as significant one for drinLing water admmstn 
well as water planners whose focus is on resource management and proteaion. 
Public policies ia this area caa be d&mguhd 
proliferation (the birth of systems) or viability (the awival of systems). although 
many policies achlally address both problems at once. 

This study is the moJt recent of several by NRRI addressing smallwater 
systems and their regulation by state public utility commissioDsl Based on this 
research, as illustrated in table 1-1. both the problems of small water systems and 
appropriate solutiorrs are entwined with the phases of the regulatory process. 
More attention than cver is being paid to small water system viability in light of 
the Safe Drinking Water Act (SDWA) as amended in 1986. The economic and 
regulatory impact of the SDWA has wen raised the possibility of a small system 
crisis: 

. .  

in terms of whether they target 
. .  . 

It is a fact that problems fresuently do not get solved in our society 
until they rea& crisis proportions. The Jmall water system situation is a 
dilemma, but it is not yet a crisis. It wil l  become a cnsis once state 
driddng water tprimaryenforcmentr n s i i  forthe 
waves of co E ~ ~ ~ ~ I O I I S  currently under dwy&ncnt% the 
USEPA. . % the seates begin implementation of the provisions of 
the new law, the enforcyent pressures on small systems will increase 
steadily and inexorably. 

A listin of NRRI re N on water utilities and their regulation appears at 

G. Wade m e r ,  John E. Cromwell IK and Frederick k Marrocoo, The Role 

the end of the bi % liography o p" this report 

f the States in Solving the S r n d  System Dilemma," Journal o f t h e h e k m  Waer 
'OrkrArroCimion (August 1988): 37. 
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TABLE El 
PROBIEMS AND s o u m o N S  IN SMALL WATER SySEM R E G u u n o N  

stage Problcnrs sohltiaas 

L 

IL 

m 

rv. 

V. 

- Reliance on snall water supply - Distana kom large water 

EsraMishment dsman water utilities 

- Littlecapital - Weak management expcricnce 
and structure 

UtilityOpeRtioaa 

- Inadequate service quality - Deterioratiugplant 

- Lowrevermes - Poor recordkeeping 

- Lowcapitalreserves 

Proc&ng AppApplicationfor Rate Relief 

. Expensiveforcompany - Tiiecollsumingfor 
commission 

- Consolidation - Centralizcdassistance - In-service education and training 

- - -=lrerm Receivers p 

Stipulated proceedings 

Complaint-triggcredrateocse . 
- Shortforms 

. St&-&tedmte= 

Source: Adapted kom Raymond W. Lawton and Vivian Witkind Davis, Cammwo . ' n  
Regulation of Small Water Utililia Some Iyuez and Sokyionr (Columbus, O H  'Ihe 
National Regulatory Rtsearch Institute, 1983), 4 and 67. . 
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Federal regulators have recognized this effect and have devoted considerable 
attention to the problems of small water systems in the past few years. Studies 
by the U.S. Environmental Protection Agency (EPA) provide evidence of the strong 
interest in these issues at the federal level: Establishing Argcmrs to Resolve S m d  
DrLJdng Water System V%bi&v: A Summmy ofthc Fedcml/stntr Wbnclhop 
(February 1991); Improvhg the Vhb@y qfEdsting SmCJl Lhinking Wmcr Sysr~nr 

(June 1990); and 
Study of State phpsromr (April 1989). 

The EPArisO condaasarorlohopJ,publishes occasional bulletha pod 

newsletters focused on viability, and has developed a program for mobilidng 
resoufces aimed at SDWA complipace. The thne priacipal components of 
mobilization arc strengthening the institutional framcwwk for water supply at the 
state and utility levels, impmVing water systems' technical and managerial 
capabilities, and buildiag public support for safe drin~ing ~ u e r . 3  

the state level, tbe states have long been sensitized to the problems of small water 
systems. The importance of the states relativc to both the federal and local 
governments is well recognizeb4 with the mom* constraints on viability, state 
regulators may fiod the regulation of small water systems even more tmublesomc 
than in the recent past5 In response, several states  ha^ canducted theirom 
studies and invdgations of small water systems and their regulation. As revealed 
in a recent analysk of jurisdicrional water utilities by staff of the Public Utilities 
Commission of Ohio, comadssioas are well aware not only of the p r d o u s  
condition of small systuns but the reasons for it as wek 

ahc Wabi& #New, SmaU Drinkhg Water Systonc A 

. 

Because moat forna of water management and zcgulation are implemented at 

n times the smaller companies fail to ask the Commission for B dent rote inmascs or do not askat allbecause of thetime and 
co luity, dtha real orperceived, involved ma rate case filing; the 3 plauts may be older, less effiaens and hsu&iently maintained; 

~ 

3 T P A P r o # a m t o ' M o b i l L c ' . ~  iianccEfforq'M4inmcrrm (A publication 
of the American ater Works 

wbrkr- ' ' J d 7 3  (May 1981): 243-45. 

'on ,34 no. 8 (August 1990). 9. 

4 Daniel A Ohm, State InitiatiVeJ for R e g i o o a k a t i o ~ " ~  * water 

5 G. Richard Drecre. The Bleak Future of Small Investor-Owncd Water 
-Ohio as a Case Study:#& Cidcscmd yill4gcr 36 

.. 
CompaniesandTheircustOmas. 
no. 1 (February 1988): 15. 
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management may not be skilled in properly running a water and sewer 
utility; and the smaller customer base means economies of scale are not 
at the same level as the larger companies. Also, it cannot be overlooked 
that the accuracy of the bookkeeping of smaller companies is often in 
question due to poor recordkeepmg, uncertain cost allocation betwee 
personal and business expenses, and improper accounting procedures. ?i 

Changes in the way regulatory commissions deal with the problems of small 
water systems are rapidly unfolding. Some of the states with fairly aggressive 
viability poliaes already in place indude California, ~Come&cut, Georgia, Maryland, 
Missouri, New Jersey, Nevada. Pennsyl- and Washington. Other states with 
considerable activity include Arizona, Kentucky, Massachusetts, New Hampshire, 
Utah, and Vermont 

nonproliferation policies. A Pennsylvania utility regulator provided the following 
blueprint for state commission actio=' 

Still, there is much work to be done in developing effective viability and 

* 'laej%t thing regulators must do is recognize that regulation of 
water companies will require more of our time in the future if 
adequate solutions to the troubled water company problem are to be 
found. 

- Second&, r p t o n  must adopt the prinaple that a water utility to 
be success 

- ThWy, regulators must identify companies that need help. 

* Fourth?: assuming a takeover by a healthier private company, 
regulators must resolve to provide adequate menrives to such 
companies. 

- Fifth&, if the situation is truly intolerable, with no posu'bility of 
improvement in sight, regulators must consider encouraging a voluntary 
sale, or forcing a sale, to a larger private company or to a 
muniapality. 

- ShMy, longer-term solutions must be considered 

must have competent management and adequate financing. 

Public Utilities Commission of Ohio, 199oAnnual Re,zxni Review of Water 
rmd S w r  Comprmiu (Columbus, OH. Public Utilities Comrmssion of Ohio, 1992). 

Excerpts from James H. Cawley, The Takeover of Troubled Water 
Companies," Rvceedhgs ofthe Fowth Biennial Regulmory Inj'cfmation confermcc 
Columbus, OH: The National Regulatory Research Institute, 1984). 35949. 
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- La&, regulptors must r e c o p k  that ody an cntitywith suong 
water mauagementskillsandtcchnicalupenise,great kmncial 
5uniili , and the ability to employ ecollorm 'es of scale csll solw the 
troubl e? water company problem. 

For water utility regulatow the emcrgencc of new water qntems and the 
precarious viability of so mpny existhgsmall water sysrczm oontinw to be the 

proliferation versus viability is the 6rst order of businar 
principal areas of concern. As noted abave, definingtheprobleminterms of 

This study began as one aimed at the *nonproliferation of nonviable water 
systcms,gmeaning a key focus ofthe study would be on methods for thwam'urg the 
emergence of new nonviable systems, or methods of %rth control" In keeping 
with this metaphor, nonviable water systems are sometimes referred to as 
"orpbans.6 l%cscthcmcsremaincentraltothisrepor& Howcver,theempirical 
evidence suggests that the proliferation of water systems may not be as pervasive a 
problem today as it ona may have been In the pan two or three years, some 
states appear to have brought the proliferation problem under more control. 

like other public utilities, re5ects substantial g r d  As table 1-2 meals, more 
than 3,000 systems existed before the end of the nineteenth century. Initially, the 
vast majority of systems were prhtdy owned, although tbe proportion of publicly 
owned systems grew stead$ and eventually claimed the majority. Today, the 
number of communityarater system m the united states is about 60,000.9 

The historical development of the water utility industry in the United States, 

8 J ~ C S  R MCQU-~ Takeover . of small t ailing Water systems," 
o the Amual confermce ofthe wate3 wonkr 

1991). 31-45 DO: American Water Works 

9 According to the =A, there exist another 140,000 noncommunity water 
terns, which are further subdivided into transient and nontransient systems. 

Eese systems are not analycd in this report because they gene* are not 
considered public utilities. 
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TABLE 1-2 
HIsMRlcALDEvELopMENTOFWATERslsIEMsINTHE~STATES 

1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
18% 

5 21 
5 25 
9 35 

1 15 16 63% 93,7% 
26 192 80.8 
30 16.6 83.4 
44 205 795 

23 41 64 35.9 64.1 
33 50 83 39.7 603 
57 79 l36 41.9 58.1 
116 127 243 47.7 523 
293 305 598 49.0 5 1.0 
806 1,072 1,878 429 57.1 

1,690 1,489 3.179. 532 46.8 

Source: M. N. Baker (1989) as reported in Charles F. Phillips, Jr, ThC RrsJotion of 
Public Utiliries (Arlington, VA: Public Utilities Repom, hc., 1988), 759. 

* There also existed seventeen additional water systems of which twelve were of 
joint ownership and five were of unknown ownership. 

Table 1-3 presents U.S. EPA data on the number of community water systems 

in existence as of the beginning of 1992 according to system size. The anomaly 
here is that roughly l3 percent of the water systems serve 89 percent of the 
population, while more than 87 percent of the water systems serve only 11 percent 
of the population. The structure of the water supply industry is one supporting a 
vast number of small systems, many serving populations fewer tban 500. 

Smalhes, of coune, is arelative issue. The EPAgencraUyclayifieJsyacms 
serving a population under 3,300 (about LOO0 service connections) as smatl albugb 
other subcategories also are used The states use Merent definitions of smabes, 
sometimes based on service comectio~ sometimes based on population served, and 
sometimes based on utility revenues.lO Regulatory standards and policies xrmetimes 
vary according to system size. Federal drinlring water regulations do not apply to 

Janice A Beecher and Ann P. Laubach, 1989 S w 9  on State Commiyion 
Regulrmon of Water rmd Sewer System (Columbus, OH: The National Regulatory 
Research Institute, 1989). 
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TABLE 1-3 
WATER AND POPUIAIToN SERVED, 1!?!T2 

7,570 

312 
31.4 
10.8 
112 
26 

87.1 

129 

1.038 
4,602 
4,660 
14739 
4290 

25,429 

A 
2 0  
20 .. 
4.6 
1.9 

109 

89.1 
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Further detail on the smcture of the industry is found in table 14, which 
compares systems by size and according to specific types of ownership. Among 
small water systems, the most predominant form is local, municipally owned systems 
(305 percent). The next largest category consists of systems af6liated with mobile 
home parks (193 percent). In general, most small water systems are considered 
privately owned or ancillary systems. These ownership forms kequentiy place 
systems under the jurisdiction of the state public utility commissions. 

Recent EPA data (1991/1992) on the total number of water systems are 
compared with data from f i e  years earlier (1986/1987) in table 1-5. On the whole, 
the number of systems dedined slightly (by 761 systems or 13 percent) over the 
five-year period.12 MOS~ interesting is the finding that within the smallest size 
category (systems sewing 100 or fewer customen), the number of systems dedincd 
in a fairly significant way (by 1,290 systems or 6.6 percent). Indeed, this was the 
only size category to experience a d e d i  over the period. In the other 'smaller 
systems" groupings, the increase in systems was fairly modest For the "larger 
systems" (serving 3,300 or more customers), more substantial gains were made. 

The relative stability in the aggregate number of U.S. water systems over the 
1980s appears to challenge some commonly held assumptions about proliferation. 
The small decline in the total number of systems and the decline in the number of 
systems in the smallest category might suggest that proliferation has slowed (along 
with the economy in general and real estate markets in particular) or even that 
some measure of consolidation may be underway. The data are imperfect in that 
keeping uack of water systems (especially the very smaU systems) is extremely 
difficultu Moreover, the use of aggregate data could mask proliferation trends 
within particular re@- The rmmbus, of course, are not so dramatic as to 
suggest that public policies to address proliferation are misdirected On the 
contrary, these poliaes are eyentiol to real progress in reducing the number of 
nonviable systems. 

EPA sources indicate that the total number of water systems has hovered 

13 Underestimation bias in the data would probably affect the early data and 
of systems would be more likely 

around 60,OOO for at least a decade. 

the later data similarly. If 
in the earlier days of the Federal eporting Data ystem, which would result in a 
slightly greater dedine in the total number of systems as counted by the EPA 

T underwunY 
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17,978 305% 8.082 u.7% 26.m 443% Baw 
~ m u n i c i p a l ~ ~ t  
Federal gCnnnrmmt 434 .7 l 5 8 3  592 1.0 
OnIndianlaud u9 2 3 .o 142 2 

subtotrrl 1u51 315 w3 14.0 26,794 455 

JIStitUtiOnS 
schools 
Hospitals 
Other 
Not available 

subtotal 

aJ28 11.1 
899 15 
661 113 

633 1.1 
1 5 6 3  

14.865 253 

1l,379 193 
600 1.0 
s a 2 9  
102 2 

z958 5.0 
35 .1 

Ism 265 

999 1.7 
2 0 4 3  
259 .4 
108 2 
44 .1 

l,6U 27 

0 .o 
0 .o 
11 .o 
0 -0 
0 .o 
0 .o 
11 .o 

7,528 128 
/lo5 1.9 
6$08 11.7 
741 13 
m 3  

16481 28.0 

1079 193 
600 1.0 
513 .9 
1u2 2 

Z958 5.0 
35 .1 

l s s  265 



TABLE 1-5 
CHANGEINTHENUMBEROF 

OMMUNlTY WATER- INTHEUNlTED STATES 
15Q36/1987 To 1991/1992 

-- 
Under 101 19,678 
101-500 14330 
501-Lo00 4310 
1.001-3,3CKl 7.940 

3,301-10,000 
10.001-50,000 
50,001-75,001 
75,00l-lM,@M 
Over 1OO.OOO 

210 
534 
240 
104 
275 

33.0% 14388 
30.7 14,465 
10.6 6531 
133 8.106 

7.1 
43 
0.4 
02 
5 

312% -1290 -6.6% 
31.4 + US + .7 
10.8 + 21 +3 
13.8 +166 +2.1 

7.2 21 +5 
45 +115 +45 
5 +32 +U3 
2 +1 +1.0 
5 +a +ua 

' T d  59,621 100.1% 54860 100.1% -761 -13% 

Doro S m  FRDS-II 
a t e g o d  reported 
the authors and 

* Population served (not c o ~ o r s ) .  
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State public utility regulators often w utilities rather than water systems as 
a unit of -14 ~ a t a  on the number of water utilities under the jurisdiction 
of the commissions (and other survey data on the topic of small system viability) 
appear in appendix A of thir repa. Different types of water utilities are regulated 
by the states to a diffuent extent4 

The scope of commiyionjurisdictionvaries with the type of utility regulated, 
but i m r e s t o r o W n e d  (or p- -4) utilities are regulated mast comprehensively. 
Staw reporting 100 or mjurisdictional iweJtorowned water utilities (100 
utilities or more) for 199Owere: Texas (1,402). Arizona (378), Florida (357), North 
Carolina (336). New York (31n Penasyhrania (269), California (225). and Louisiana 
(116). In most of these states, the water systemviability issue has been high on 
the regulatory agenda- 

The change in the number of i n v a t o r d  water utilities between 1980 and 
1990 is reported in a p p d i ~  A (table A*) and arrayed in table 14.16 overan. 
thirteen states arperhscd an increase in the number ofjurisdictional utiliti- 
thirty C r p e r i e n a d  a dediae. and two @elaware and Kansas) experienced no change. 

Not surprisingly. big inaustS in the number of jurisdictional investorowned water , 

utilities are apparent for Texas (+M7) and Florida (+!V), followed by south Carolina 
(+ZO), Utah (+ U), and Nevada (+lo). At the other end arc New York (-174), 
W O ~  (-121% a (-!V), P- (-76), pnd cormecticut (-45). 

subsumed under the omrenhip of one 

. .  
=xibe 14 m- water  system^ 

fi M e r  and 

utility, whicb may make it hard to ~gess pro eration in the number of sy~temr. 

NebrasLa,No e Dak~ta,south 32z and Washington, D.C 
cornmiyion re tion of water 

~ W S r u y  on State commrm~n e 
is nonexistent in Georgia, ta, 

16 'rbes~ data may not be co letel reliable, and should be w d  with care, 
butarethebestavailable. Asinthe Trar ede &ta,anybiasinthedatadueto 
underco 
e q x c t e d ~ e c t  the gen~al r d a .  

of utilities would liwy affect both data pow and would not be 
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TABLE 1-6 
SATESARRANGEDBY CHANGEINTHENUMBEROF 

NRIsDlcnoNALINVESIDR-OWNED WATER 

sur& 
TCXaS 

.EkuidL 
south Carolina 

Utah 
Nevada 

Vermont 

Montana 
Washington 

Miyouri 
Hawaii 

Iddl0 
Delaware 

mode vs 
Virginia 

Ala3ka 
Wisconsin 
/rlabama 

Tennessee 
North Carolina 

Ohio 
Colorado 
Arkansas 
Kentucky west Virginia 

Massach~tts 
IOWa 

OklahO~ 
Michigan 

Illinois 
O r e p  
Maure 

Maryland 
Miyisdppi 

Connecticllt 
Pennsyhrania 

Arizona 
Indiaaa 

California 
New York 

m 
445 
260 
52 
18 
U 
71 
31 
30 
27 
55 
75 
8 

22 
14 
7 

17 
8 

73 
24 
l5 
17 
l3 

343 
42 
12 
l2 
46 
70 
51 
l5 

' 4 6  
18 
73 
25 
61 
88 

144 
60 

108 
106 
345 
475 
123 
346 
491 

rn &a 
357 n 
33 
23 
80 
40 
38 
35 
60 
78 
11 
23 
14 
7 

16 
7 

70 
21 
12 
l3 
9 

336 
35 
5 
3 

36 
58 
37 
1 

30 
1 

55 
6 

38 
64 

116 
28 
71 
61 

269 
378 
23 

225 
317 

+97 
+#) 
+l5 
+ 10 
+9 
+9 
+8 
+8 
+5 
+3 
+3 
+1 

0 
0 
-1 
-1 
-3 
-3 
3 
4 
4 
-7 
-7 
-7 
-9 

-10 
-12 
-14 
-14 
-16 
-17 
-18 
-19 
-23 
-24 
-28 
-32 
-37 
4 5  
-76 
-97 
-100 
-121 
-174 

€ k S a  
+2S% 
+37% 
+39% 
+83% 

+U% 
+29% 
+27% 
+30% 
+9% 
+4% 
+38% 
+5% 

0% 
0% 
4%. 
-13% 
4% 

-13% 
-2% 
-24% 
-31% 
-2% 

-17% 
-58% 
-75% 
-22% 
-17% 
-27% 
-93% 
-35% 
44% 
-25% 
-76% 
-38% 
-27% 
-19% 
-53% 
-34% 
42% 
-22% 
-20% 
-81% 
-34% 
-35% 

+m 

Source: Appendix A, table A-8. 
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Atthough not statistidly tested, the chrnge in tbe mMkr of iwestor-owned 
utilities over the paid does not seem tok eonsiStcatlyrelatcdtopopuMonor 
other major demographic patteras, meaningthptotbwturorsappcartobe at work. 

and rcal state development Texas, too, was affected by these factors but by 
other changes as well. In 1986,jurkdicti0~ overwater ntilitiwwas transferred 

what followed from the state's utility annmisiM to the Texas Water cammumu 
wasaarncerted&ortonthepartofCommisJionnafttolaarteradregistu 
systems that were under the pgeacy's jurirdicrionbut not raormted far. A h  
systms thal had been grpndfathered under the change insoterrgulationwe~ 

*eontinned torefineiti eventuailyaddedtothemllsaswell nte(3mmw.m 
de6nitions of jurisdidonal homeowners' associations a d  eooperotlves. * BothTexas 
and Florida continue to experience pressure in tern ofthe large numbers of 
pending aacat ion casu. In 1989, Tarps had 152 cases pending and Florida had 
75; the tota~ for ~ l l  states was 627.17 

Nevuthelesf proliferafion (that k,pwth in the number of systems) may not 
be as pervasive aproblem today as might k 8sNmcd The dedine m the investor- 
owned water utility population can partly k attributed to ecollomic factors, but the 
role of state policy in contriiuting to this trend may be equally relevant Many 
states, such as Arizona. California, cormecticut, Florih IIlinois and south carolin& 
have iplplemcnted fairly aggressive policies for slowing or mming the proliferation 
trend, epccidy since the mid-1980s. Other states could follow Texas's lead in 
trying to locate more jurisdictional utilities.l* Hawever, many of these renegade 
utilities are very small and in seyeral states they alreadymay be exempt from 
public utility regulation on the basis of size or other criterk 

These hdings should inno wayundmMle . the priority of nonproliferation 
(namely, of nonviable water systems) ai a mattcr of pubric policy. Many states 
continue to erperience significant gmwth in the number of jurisdictional utilities. 
Most systems not under the Commission's jllrisdiction dl must be regdated by 
state drinLing water authorities. controlling the emqcncc of water systems is 

l7 Janice A Beechcr and PamckC Manu,Den@&h rad Regulrptory 

18 JJI NCW -e, for example. the commisdon intends to investigate 

% ?be proiiferation of systems in Fbnida is largely cxpIsincd by economic growth 

. .  

. .  

. 

Akernmivcrfor Water Utilities (Columbus, OH: The Naaonal Regutatory Research 
Institute, February 1990). 

several hundred such systems. 
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perhaps the most essential of all viability POlicieJ; without nonproliferation policies 
the task of improving viability is made much harder. Indced, most policies toward 
Mall water systems cox~cctly address proliferation and viability simultmc~udy. 
While, as a distinction can be made between policies toward emerging systems and 
policies toward u i s t i n g w  as discused inchaptus 3 and4,bothhavc the 
common goal of nonproliferation of nonviable mall water systems. 

Dictionary &hitions treat viability in terms of survival under adverse 
conditions survival is an issue for mortal kings and businey entities pwite, 
indeed, the lands life qcctamy is probably shorter. Failure is perceived as 
especially disastrous when a businus provides a service regarded as essential, as in 
the case of public utilities 

emerged. According to Wade Miller Associates, * In& aviable water system is o m  
that is self-sustaining. and that has the commitment, and the finandal mamged, 
and technical capability to meet performance requirements teliabiy OIL a long-term 

In the study of small water systems several usetul dchitions of viability have 

basis.19 
Somewhat more attention has been paid to d e w  "nonviability." Rokrt 

Heater defines a nonviable water system in terms of four issues lack of motivation 
to operate properly, lack of ability to operate properly. ladc of money to operate 
properly, and lack of ability to sell at a reasonable price due to lack of rate baJe, 
size, or geographic location20 This dehition encompwes an emerging 
perspective that emphasizes how a communiqs ability to pay for the full cost of 
water service can determine water system viability21 

Water Systems In Penmyhmia (Arljngtoq Virginia: Wade Miller Assoaa% * I %  
1991). 5-1. 

20 Robert B. Heater, "The Problems of Small Water Companies as Viewed by 
the Owner of One," proceedings of the FjwI W U C  Biomial 
Information Conference (Columbus, O H  The National Regulatory Research Institute, 
1986), 1412. 

Water and Drinking Water is an advocate of this pe-ve. 

19 wade Miller ~ t e s ,  ~nc, State ~nitirrtiva to Addnv N~n-Vdk hall 

21 AW. Marks of the U.S. Environmental Protection Agency's Of6ce of Ground 
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Regulators frequently linL nomiability to problems of regulatory compliancc. 
The EPA has defined nonviable water systems as those 'with technic4 financias or 
managed wealolesses that may render them incapable of complying with dinking 
water regulations."p Most state -water agencies probably ~)nccivc of 
viability in similar terms. The three components of this dehition-tcchology, 

stool on whicb viability rests. Emcrgbg viability policies reflea this emphasis 

viability (or aonviabiIity), a sample ofwbicb appean in table 1-7. Some, like New 

finance, and mansgunent-malre UP what is -times laurwn s the sbrre-legged" 

Staff members of many state public utility commissions employ de6nitions of 

Hampshire's, echo the thrre-legged-stool d&tiOIL Mos~, however, nfkd th 
utility c o ~ n ' s  immtt in the niffy-grittyof ramdin& demngvirbilityin 
such terms SumeasOnabLerates (California). inadcqustc cssh flm(Mwgan), and 
the publicinterat in gezwzal (Wkvmh). whnt is mtmwtby about tbede 
definitions is the diversity among the ammissions in definiag water system 
viability, revealed not only by the elmn ammissions r e p r d  bere but by the 
other commissions that did not report aworldng definition for t h c i r ~ o n .  
Viability to a degm is an I -how-i !wlm-Ie- i~  phenomat0IL While most 
regulatory commissim put forth neither a d&nition ofviability nor systanatic 
evidence about the condition oftheir sr.uall water systems, andotal tcstimOny 
abounds. Small water systems are reputed to have k e n  abandoned, given away, 
waded away, and mn lost m poker games (not just in Texas). Most sasoncd 
commission staff mmbers can provide a good anecdote or two along these lincg 

Finally, emerging dc6nitions of viability go beyond the tmditional 
consideratiom. Many arc focused on laqer institutional factors that may idlumsc 
water system M t y ,  especianyin terms ofregnlataryandsnnampl al- 
In these terms, sohltians to theviabilityproMemmayrenmtside ofthewater 
utilities themscivcs. While proliferation may be a problem limited to certain 
geographicareas,viabilityisnot M o r r o p e r , ~ t ~ p u b l i ~ p d i d e s , ~  

 solutio^ therefore, are best structured with an emphasis on viabiiity for both 
emerging systcms and those alrcadyin c&tmcc. 

potential for further prolifcrarion ofnonvlawe w a t e r ~ s r i n l i n g ~  Policy 



TABLE 1-7 
SOME COMMISSION STAFF DEFlNlTIONS OF V I A B ~ / ' N O ~  

Connecticut 

Ncw Medco 

TUlUCSCC 

Utah 

Wiscomin 

one that cannot exist without charging unreasonable rates. 

A system that is unable or umvilling to provide adequate service to 
its customers. 

An independently owned and operated system, generally serving 500 
customers or less that is unable to hire sufsaent management and 
operator cqwtisc to operate as a utility. 

A system that is unable to provide efficient and su€6aent service. 

demonstrate to the Department o "p""s" Public U 'tics that must they have the 
The penon(s) who will own and 

technical, managerias and 6nancial resaurces to oprate and 
maintain the system in a reliable manner and prowde continuous 

KMCC to COnJumen. 

A system that m o t  operate under its current cash flow. 

Oae whose cment does not have d c i e n t  managerial, 
f I n a n a a n d ~ c a l a p e n j s c  

A water system that does not meet the rqirements of commission 
rules; a water system incapable of sustaixung itself. 

Where rates to provide scmce would be prohibitive to customers. 

Ideally, a water com 

recover its operating costs in its rates as well as earning a return 
on its iwestment It has cash reserves d a e n t  to cover 
extraordinary repairs or expense and can truly be considered viable. 

owns sufsaent water rights, has adequate 
sources of water. an gaay owns its physical water plant It is able to 

G e n e d y  d e b d  as a system that would not be in the public 
interest to consuua 

Source: 1991 NRRI Survey on CommiEsiOn 
states m a y  have working de6uitions or re1 

of Water Systemr Other 
statutes not reported here. .. 
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A need exists for a framework to Organize the various policies to impme the 
viability of small water  system^. As the earlier disnrJsion suggests spcci6c 
dimensions of viability are identifiable. Thrre dimensions involve cbractcristics 
specifically and directly related to water system performance, dl of*& can be 
used to diagnose viability problems: 

. - lissuesconcemthefinnnrinlramrcesneededfarqportq ' a  
viable water system. 

the campetencc of utilitymanagemcnt in 
opuating aviablewater systcm that 1 

meets ngulatoy- 

Performance in general is defined in terms of internal chamamm * 'a of public 
utilities (such as management cornpetare) but canbe shaped byartunalforas as 
well (such as a community's ability to pay or a regulatory approval of rates). The 
technical, finaacias and managerial elements of performance are aitical, as seen 
throughout the litemtu~ on water system viability. 

encompass some of broader imtitutionat forces that affect water system viability 
and the overall viability of the water supply idustry. hstitutiod arrangements 
are determined by public polides as& as market forces Theyshape how utility 

institutional issues affecting water system viability also can be subdivided into three 
distinct dimensions: 

The performanee dimemions provide a useful diagnostic tool, but they do not 

SeMCes are proviwwhich in turn affecD hoarindividualutilitiuperfonn The 

issues concern the requirements, constraints, and 
incentives imposed on the water supply hiustry, espedally 

ra certifyiag new water systems and providing wemght for existing 
systems. 

- sbachppl issues concern relationships among water systemsaimcd at 
improving efficiency, especially consolidation measu~es that exploit 
economies of scale and scope. - 
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Some public policies (such as loans and grants to water systems) are intended 
to innuence utility performnncc directly. while these solutions may treat thc 
symptoms of distreJs, it is UOCCrtPUl * whether thy will improve long-~surv iva l  
raw. For this reason, *re is agrowing interest in policies affecting the 
i u s t i t u t i ~ l o f o f ~ l y , ~ u ~ t b e ~ i t b s t r u c t l n e d a n d  
regulated, because tbey may OECX more effeaive and pamanent solwiont~ 

Institutional policy altcrlmives an tomcwhat nrrmllamrr . Reguhorypoliaes 
beginwiththeimmcdw * goal of ~ p C r f 0 ~ ~  Strudpolicies turn to 
the intermediate goal of cffiaency, and comprehensive policies turn to the ultimate 
goal of viability. Institutional issues arise both for emerging and m'sting water 
systems. For example, there is a strong emphasis on regulatory solutions (such as 
strengthening the certikdon process) for emaging system. Stnrctural solutions 
(such as consolidation of thc water supply indusny) QUI be developed for both 
emerging and systems. The mbst comprehensive solutions address the 
viability of both emerging and cxjsthg systems. That is, they seek to control the 
proliferation as well as improve overall Viability. 

For each of the six viability dimensions, spedfic policy questions arise, as 
* A in table 1-8. As a sclf-asesmcnt tool, theJe questionS can help 

identify problem areas as well as point to potential solutions. 
The distiDaion between the performance and iustitutiod dimensions b 

relevant to the orgaaization of the remainder of this repart. The performance 
dimensions are used for describing the condition of small water system (chapter 2) 
and the institutiod dimedons arc used to organize the diswsion of viability 
polides (chapters 3 and 4). Ayeyment methods emphasize the performance 
dimensions, although not exclusively (chapter 5 and 6). In considering future 
directions, instihltional altcma!lv . es are of critical importance (chapter 7). 

23 For a similar emphasis on the importance of comprehensive policy and 
planning, see Wade Miller Associates, Inc, State Iniriarivcr 
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TABLE 1-8 
DIMENSIONS OF WATER SYSl'EM VIABILl"Y AND =ME KEY QUESITONS 

IN!XlTUTIONALDIMENSIONS 
- Is the certification prosy for emerging water systems adequate 

for assuring viability? - Isregulatoryove 
assurbgtheirviab ty? 

* Are regulators implemdng appropriate took for improving the 
viability of the water iaduJtry? 

Regulatory 
of eristing watz systems adequate for T 

Strochppl - Is the water supply indusny ~rmctured to exploit economies of 

- Arethercbarrierstouniutryrcsuu~? 
Are there barriers to coordination and sharing of facilities? 

scale a d  scope and opelate efficiently? 

Comprrhensioe - Are governmental roles in water resource management coordinated? - Isintc tcdrcsourccplanningaguidhgparadigm?. 
+ ~ o e s  E r e w r y  system promote srmctura~ so~uaons, such Bs 

consoWati011 and other means of achieving economics of scale, 
economics of scope, and optimal performance? 

source: Authors' collsrmct .. 
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m A F l E R 2  

DIMENSIONS OF WATER m n  

This chapter asesscs the present condition of Sman water systems in terms of 
the pe~ormmcc dimemiam intmdua in chapter I-- mpnngeri.s rod 
technicaL n e f l i p s i & o f v i a b i l i t y , o f ~ i s ~  Althoughfewwuer 
systems actuallyfile forbanhuw, tbe banlauptylitaotllre pravidesdMile 
ground for u d m t a d q  t h e p r i n a ' p o l ~ o f w u e r S y s t C m f a i l u r e .  'Lhisis 
not to suggest tbat all water systems or even all small water systems arc destined 
to fa& Rather, this study serves to point out the signs ofhilure to be &by 
the industry and replators in the intmst of diagmis ad prevention 

A WollsmrtJamralartide at@ Dun & Bradstrect data reported areaud 
87,266 business banlmrptdes in the United States during 1991.l This figure is up 45 
percent from the 60,OOO bankruptcies reported in 1990. the worst since the 
recession of the early 1980S2 

industrial sector spared. It i s n o s u r p ~ % ~ t h a t ~ e s i n c r a s c  during 
recessions, leading ardysts to ate 'economic factors" as the major cause of 

The obvious trendinbusiaeJsfailure has beenupward with no region or 

business failures, but there are cxceptiox~ Banlaupules . ~ ~ b g n b a n d s a v i n g s  
andloam maybeleyrelatedtoeawomicdawntunrssinccsucfifPilurespredated 
the 1 m 9 1  reedon. Deep @kd and secular dedines in mergyandrd estnre 
markets caused many hancial institutions to fail in the late 1980~. 'Ibe 1990-91 
recession merely exacerbated these trends. 

1 The Wail S t t e e t h m u d  (February 21,1992): 83. 

2 Dun & Bradstreet definesfailure to include firm that ceased aperations 
following assignment or bankrupm ceased 
such actlons as foreclosure or attachment; w%&ily withdrew leaving unpaid 
debts; were involved in court actions such as rcccnwship, reorganization or 
arrangement; or volutady compromised with creditors (Dun & Bradstreet, WLdnCv 
Failure Record, 1989); Sum Hwang, 'Business Failures Rose 20% in '90 Amid 
Recession," The Wail S m a  Joumrrl (March 31.1991): 2k 

rations with loses to crcditon after 

- %  
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The most recent trends in failure by industry are shown in table 2-1. The 
large increase in 1990 was boom a relatively low number in 1989 and m c d  auoss 
all industries induding transportation and public utilities. In table 2-2 the caws 
of failure are presented. Economic factors, espedally m a e n t  profits, are the 
major cause in every ycar. Lad: of business experience also has been consistently 
among the top few caws. However, lack of experience shows the greatest 
percentage increase in 1989. and economic factors dedined dramatically in 1989. 

The busineJs failure trends show that inereryindustry amajor  use of 
failure was beyoad the control of individual firms, since failure was dne to 
cconomic factors such as industry wealmess or m a e n t  profits. But a major 
cause of failure is lack of business knowledge or experience. a key iyue of 
concern in the certification of new water systems. 

businesses and among new businesser Table 2-3 shows that small firms do hnve a 
high failure rate. But the failure rate among relatively large firms (Sl00,OOO or 
more in liabilities) is hi& as well (as table 2-3 shows), although liabilities of up to 
S1 million arguably are not really large. Table 2 4  shows that 50 percent of 
failures in 1989 affected finns under fie yean old. But 25 percent were between 
six and ten years old and 25 percent were 'old' firms (over ten years old). 

risk of failure. This is consistent with the concern among regulators about the 
viability of emerging small water  system^ as wen as with udsting systems. 
Fortunately, there are some offsetting data about new and small firms that suggest 
many can and do nwiVe. However, one key to sunrival and success is the presence 
of economic growth. This variable is critical to the succw of new finm gcncdly 
and a regulatory requirement in some cases, such as for firms entering the banking 
industry3 

Administration (SBA)4 The data indicate that 40 percent of all new and small 

The common assumption is that the failure rate is relatively high among small 

The data illustrate an importaut reality: both new firms and small firms arc at 

A major study on this topic was sponsored by the Small BusineY 

3 Economic owth is an essential requirement in the charte of (111 new 

the state banlang commisSions, and for insurance approval by the Federal Deposit 
Insurance Corporation (FDIC). 

Firm Dynamics in the U.S. Economy," Small BuSinm Economics.l(l989): 65-74. 

banks by the United !? tates Office of the Comptroller of the Currenq%] and 

Bruce Phillips and B. A Kirchhoff, "Formation, Growth and Survival: Small 
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TABLE21 
BUSINESS FAILURES BY WUSIRY, 1981-1990 

Agriculture, Forestry, Fkhhg 

Mining 
Construction 

Manufachuing 

wholesala nade 

Retail trade 

Finance, IlmmlcG Real Estate 

services 

TransportatiOn & Public Utiliti# 

Nonclassi6ed 

L r n  
.' 381 

%072 
4,709 

4.376 

w 2 6  

3,881 

17,673 

2,610 

4,1?7 
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TABLE22 

CAUSES OF BUSINESS FAILURES. 1987-1989 

Cause of Failure 1987 1988 1w)9 

Economic Factors 71.7% 572% 413% 

Industry weakness 14.8 105 184 
Insuffiaent profit 752 22.1 183 
Poor growth prospect 9.0 19.6 -4 

F i i  na 262 32.8 

LAcient  capital na 5.8 105 
Hea operatingexpeme na 11.7 135 

Experience 203 120 m.1 
Business ignorance 75.0 52 105 
No mauagerial experience 126 26 15 

Neglea 1.6 1.7 2.4 

Fraud and Diylstcr .7 1.7 1.8 

StrategyChdiCt na .9 1.1 

Source: Dun & Bradspee~wLdncrsF~R&-onl (variousyears). 

. 
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TABLE 2-3 

LzABzury s123? OFF- FIRMS, 1989 

Over Sl million 

Sl00,Ooo to S1 million 

s25,Ooo to s1mooo 
s5,Ooo to s25,ooo 

Under S5,Ooo 

zm 
142n 
10,471 

3,708 

19,uo 

5.6% 

283 

ma 
7.4 

38.0 

TABLEU 

AGE OF FAILED COW- l989 

AeeOfFUm Perant 

9.0% 

112 

112 
4-5 yean 18.4 

6-10 yean 243 

Over 10yc. i~~ 25.9 

Source: Dun & Bradstreet Businas Faihrre Recod, 1989. 

. 
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firms nwived after six years. Those that experienced even modest economic 
growth (as measuTed by new employees hired) survived at a 63 to 74 percent rate 
after six years. It is clear that these high survival ratcspersisted across all 
industries, as shown in the table. Essemiay, even a link ecoMlmic growth 
produces high NNivatrates among newsmall companies. 

Bankruptq and Water Utilities 

What do the above data have to do with water utilities? A review of failure 
@ends is important for undemanding the general pressures facing water companies 
although water utilities are unique in many ways Macroeconomic conditions do not 
necessarily affect water companies to a signi6cant degree because they are 
monopolies providing a product with a generally inelastic demand5 Thus water 
compauies are somewhat insulated k tm recessions or sudden economic shocks like 
OPEC oil restrictions Two major exceptions to this assertion, howfever, arc the 
effect of real estate markets on new water systems and the dependence of existkg 
systems on large customers. 

Many small water systems are established on the basis on speculation about 
real estate development and growth. Growth is essential to the success of most 
new firms (as also discussed in chapter 6). Yet per capita water demand is highly 
stable, meaning that the only real growth in system demand coma from adding new 
customers through housing sales. Ladr of expected 0owth ( namely l*ttian-rn 
development of a subdivision) is probably the most Prevaent cause of distress for 

~ o m g  water systems.6 AISO, all water systems are vuinerabie to the effects of the 
emnomy iftbey are dependent on one or a few indusmal . customers who are not 
r d o n  proof. If these large water customers are forced to dose up shop, the 
utility may have trouble Covering its fixed costs. 

- 

For products with inelastic demand curves, consumers are less responsive to 
changes in pnce. For water, indoor use is considered very inelastic and more so 
than outdoor use. 

Staff members in New York int out that there is no mcchamsm * inplace to 
ensure finanad viability in the case o p" a real estate development that does not 
meet expectations in terms of housing sals and therefore cannot support the cost 
of operating the water system. . 
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Although somewhat insulated from economic cycles, water systems can 
experience many of the other manifestatiozls of distress listed earlier in table 2-2 
These problems include insuf5aent profits, management inupcrience, heavy 
operating expenses, and iasufkient inwstor capitat Many Jman water utilitks 
encounter these difEicultie even when the economy in which they operate is 
healthy. For distressed firms, more than one problem is usually at work. 
Management inerperieace combined with lack of growth, for example, means two 
strilresagainstaspcxnhmthertprt 

companies arc 6nancUydistresseQitisdeprfromavailable data that many small 
water utilities are tedmicallybankrupt and have been for- Legal or 
a c c o u n t i n g ~ o o e u r s  when0 firmhas negative net wort4 meaaiogtbat its 
liabilities acted its assets. Insolvency meam ?hat a firm cannot pay its ament 
bills ina timelyfashion, that k, the firm has missedpaymcnts onaccountspayable. 
defaulted on bank loans, or on scheduled interest or note paymu&, and so on. 
Basically its current liabilities excted its ament assets. 

Jnadquatc capital (equity or debt) is kequently assumed to k a critical 
problem for new small firrry but the Dun & Bradmeet data do not show thir as a 
consisteIltsounr of failure though itwas very important in 1989. In banking 
studies capital Pagupcywas a -*or cause of bank domes butthe measure used 
in the studies h q u e n t l y r c f d  to retained camings rather thanorigind @tal 
by owners or creditors. Capital infusions are an important inpedht in the 
restructuring of bank3 today in the same way that capital infushsare 
essential evul in a chapter ii b a n b p p t c y r ~ t i o n  plpp ~ e w  eepital 
frequently is required in the solution to awater utility's capital sbortege as- 

H a w m a n y j u r i s d i c t i o n a w a t e r ~ a r e ~ c a l l y b a n i a u p t ?  Few 
utilities are inbaplauptcy in the legal SCXISC that thcy have fledwith Federal 
District Banlpuptcy Court for protection during reoganization (Chapter 11 6ling) or 
for liquidation (Chapter 7 6ling). In its published data Dun & Bradstnet irvfudcs 
public utility bankn~~tcics in its Transportation and Public Utilities category, but is 
not specific about which of these involved water utilities. 

default rates (nonpayment of nota, loans, interest) amongjurisdictionalwatcr 
companies is presented in table 2-5. It was collected in a telephone survey of 
commissions by Kenneth Hall of National Guaranty Manag&nt, Inc in 1990. The 

While it is not essy to laurw with certainty how manyjurkdictid water 

The only available data specifically about water utility bankruptq and/or 
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TABLE 2-5 

DEFAuLls AND BANKRUPTCY OF WATER UTUTIES BY SA-  1990 

state 

Arirona 
Florida 
Louisiana 
Maine 
MHssachusens 

New Jersey 
North Carolina 

south Carolina 
TuaS 
Utah 
Virginia 

Mississippi 

Pennsylvania 

1 
5-6 
2 
1 
0 
1 
0 
0 
0 
0 
0 
1 
0 

1 
1 
3-4. 
2 
3 
10 per year over last 5 years* 
1 

1 (by parent company) 

Total 12 31 

Source: 1990 sumy of state commission staff by National Guaranty Managanex& 
Inc. (used witb permission). 

* Personal banlauptdes of company owners or developers, not neceyarily the water 
company they 



total number of defaults shown is twelve, six ofwhich ocaured in Florjda While 
there are tbkty-one banknptcies indicated, sixteen involved developers rather than 
the owned water utility. These are scattered throughout the states and arc 
cumulative over mauy years. For example, the two bankmptdes in m t t s  
were reponedto have occurred in 1906 and 1%. The data also are knowntobe 
somewhat incomplete. For example, other soarcts indicate then wcre fourwater 
Utilitybanknlptciesin Ohioktween 1987 and 1990. The dif.6allQin collecting this 
type of datais ccmiulyundentandable given the limits on institutional memories. 

Even though sketchy, the banlrmptcy data on invcstor-owncd water lrtilities 
were consistat with cqcuations. A large number of legal bmhqtcw * wasnot 
urpected andwas not found. A key reason for limited banlauptcies appears to be 
that commisioIls try to intervene before distressed utilities are f o r d  to renege on 
their obligation to serve. In a few rare cases, hawever, utilities may have turned 
to badmptcy for rate relief. One rationale by the parent company for the four 
Ohio banlmrptdes, for exampIe, was that the pmcedure allowed the water systems 
to achieve rate inerraseJ through BankTuptcy Court largcrwhat than theycqcctui 
to achieve h m  the ohio public utilities commissi0t1.7 

Unfortunately, atthough actual filings for baukruptcy are few the number of 
distressed small watcr companies apparently is many. For example, in the NRRI 
1986 report on mergers among jurisdictional water companies, many of the sample 
companies used in the study (while identified by the commissions surveyed as 
successful)wereinfaabaniaupf;thatis,th~had~~enetworthand 
liabilities greater than assets in 1985 and in several previous ycars.8 

the term is relative with no legal meaning like banlauptey or insolvency. Tbe 
bankruptcyprcdictionmodcls thatwe review and Jirrmiatclaterwouldsimplytryto 
identify their distrrss early enougb to intervene. Tbey arc thus in the rcalm of 
“early uamhg“ models like those used by federal banking agenaes to identi@ 

Thronghout this report we refer to distressed agter companies even though 

7 n e  four ohio bankruptcies were subsidiaries of ~meriorn utilities, hc of 
New Jeney. Ironically, Ohio statutes later were revised in an attempt to bring 
these firms back under Ohio jurisdiction along with many other not-for-pmfit water 
companies. 

8 Patrick C Mann, G. Richard h u e  and Miriam A. Tucker, CommicriOn 
(Columbus, OH: The Reguhbz of Small Waier UtiIitiec Mergem ond Aqwstums 

National Regulatory Research Institute, Oaober 1986). . 
... 
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distressed banks and saving and loans early enough to prevent +heir closure. For 
water utilities early intervention also is essential to &val. 

Thrtc Dimunions of Watcr System Per&- 

Cbaracteristis of potentially nomiable water systems, all too familiar to m y  
water utility regulators, are reported in table 2-6. To many regulators, the profile 
of a distressed small *em is easy to sum up: 

Moa troubled small 
auegories: (1) tbey are 
the owner/operator of 

th area she coprationset 
operating y y  
a~7ots are sol4 after which it is 

customers to stand alone and generate enough money to 
as a separate company (1.e. less than 1,ooO customers). 
installed with ev p h h g  at a bare minimum and they 

almost never have a real rate base. 

The substantial literature on the ch+ractcristics of small water utilities is ated 
throughout this report. As discussed in chapter 1, water system performance can be 
defined in technical, financial, and managerial terms. Using these dimensions as a 
guide, some of the key performance indicators w d  in assesSing the water industry 
as a whole, and small systems in particular, are discussed below. 

Technical Performance 

The technical health of a water utility reflects its physical condition as well 
as its capaaty to meet incrasingly stringent drinldng water regulations. Because 
technical health requires resources, it is especially dependent on the 6nancial and 
managerial health of the firm. 

regulators, ratepayers, and others. Upgrading a deteriorated system is costly and 
frustrating. Larger and more viable water systems may be more relucrant to take 

The physical deterioration of small systems is often of paramount concern to 

9 Robert B. Heater, "be  Problems of Small Water Companies as Viewed by the 
o the F q h  NARUC Biennial Regulatorv Infomation 

30 
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Conference (Columbus, 0 e National Regulatory Research'lnstitute, 1986), 1411. 



TABLE24 

CHARACTERISKCS OF KYENlUUY NONVIABLE SMAU. WAlZR SYSlEb4S 

NumberOfcmtomerJ - Typically between 50 and 500 customen. 

Almdrepermg - From less than SS.Oo0 up to Sl00,WO. 
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over such systems, particularly without special incentkes, because they require so 
much attention and resource investment. Customers, too, may not welcome the 
senrice interruptions necessary to upgrade the water system. 

from a host of physical problems and limitationdo 
According to a regional manager of one company, some small systems d e r  

- Plastic mains and services are deteriorated due to type of material and 
age.. In most cases, they are unrepairable. 

- Mains are located on private property, in some cases, five to ten feet 
off the house foundaaon. 

- Main and service break repairs require cxcava% on private property 
disruptin lawns, shrubbery, and so on. Restmaon is seldom 
acceptab f e to the property owner. 

- Very few valves exist to isolate the mains and services d u q  main and 
service breaks increasing the number of customers involved m service 
outages. 

- Club valves do not exist requiring main shutdown for service line work 
and prohibiting nonpayment shutoffs. 

- In most cases, locations of plastic mains and services are unknown and 
untraceable. 

Iack of blowoffs to flush the system causes problems with sediment in 
mains and seMccs. 

- Mains are dong rear properry lines with fences, storage building and 
shrubberies placed on top. 

smalldiametermainsand - Low pressure and flows due to I 
services cause customer complaints some cases, customers r e f w  to 
pay their water bill. 

- Small diameter steel mains are deteriorated and tuberculated rcsnicting 
water flow. 

- Many mains and services are shallow and freeze in cold weather. 

- Some services, leaking of course, crossed septic fields. 

calolp&l 

10 James R McQueen, Takeover of Small Failing Water Systems," h e e d i n g r  
o the A d  ~ ~ e r e n c e  of the Am&m w&r W&Ruodrrtion, 1991 (Denver, 
C!O American Water Works Association, 1991). 342-43. 
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Because of their physical condition, many small systems are more likely to 
have problems complyins with drinLing water standards. The US. Environmental 
Protection Agency, which administers the Safe Drinking Water Act (SDWA) through 
state primaq agendes, is phasing in a three-tiered Systemll The first tier defines 
a "significant noncomplier" as one with violations posing the greatest risk to health. 
In the second tier are intermediate vi~lators involving a short-tern viola&n or OM 

that does not pose 811 immediate timat to involving a low-level conmmnatm 
public health. The third ti- ~~ns is ts  of all remaining violators. It is generally 
assumed that many ofthe significant noncompliers wil l  be small water systems. 

According to EPA data for 1991 the number of SDWA violations nationally 
(63,370) exceeded the number of water systems (58,860).= The number of systems 
in violation was 16,940. or 29 percent of the hdustry. Within the EPA's ten 
geographic regions, between 21 and 52 percent of water systems were in violation. 
Total violations for three Mons wccceded IfoOO, for one region, the number of 
systems in violation exceeded 3,aoO. However, it is important to note that the 
majority of the violations (about 85 percent) involve monitoring and reponing 
requirements. The remaining vioIations involve situations where marrimurn 
contamination levels (MUS)  have been exceeded. Unfomnatcly, a monitoring 
violation can mask MCLviolatioag which is why monitoring is so vital to 
implementation of the SDWA Compliance with monitoring and reponing 
requirements is suggesti~~ not only about technical capability but managerial 

. .  

capability as well, as discusJed below. 
Table 2-7 presents EPA compliaace data (for MCLs and monitoring) according 

to the size of water systems, using the EPA's categories. Fully 81.4 percent of all 
Violrrtionr are reponed for systems Senring 1,OW or fewer populations; 922 percent 
are for systems serving 3,300 or fewer populations. Nearly 90 percent of all 
system in w&th sem populations of 3300 or less. As would be cxpead, the 
number of systems in violation as a percentage of systems within cach size category 

l1 "EPA Revixs Definition of SNC Maimream (A publication of the 

1* US. Environmental Protection 

American Water Works M a t i o n )  34 no. 8 (August 1990). 9. 

enq, Fedemf Reponinglkta System 

% FRDS-II (corn uter printouts dated 21251 3 and 3/3/92). Percen a were 
calculated by tE e authors. The EPAdid not indude 569 violations ( systems in 
violation) because of buffiaent data. These data are highly volatile and must be 
used with caution. 
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Under 101 

101-500 

501-1,000 

1,00l-Y00 

2,501-3,300 

3,301-5.000 

s,001-10,000 

10,001-50,000 

50,001-75,000 

75,001-100.000 

Over 100.000 

1- 

l&@ 

6,331 

6388 

1318 

/= 
u 6 8  

5649 

272 

105 

313 

312% 

31.4 

10.8 

112 

2 6  

33  

3.9 

4 5  

5 

2 

5 

25909 362% 

2L103 333 

7323 119 

5,681 9.0 

i.iu is 
1,293 20 

1540 21 

1.6% 27 

103 2 

34 .1 

576 .9 

6233 

5,498 

lm 

1.622 

359 

453 

497 

657 

50 

18 

48 

36.8% 33.9% 

325 29.8 

a 9  as 
9.6 24.6 

21 23.6 

27 23.1 

29 21.9 

3.9 24.8 

3 18.4 

.1 17.1 

3 153 

T o w v  58,860 100.0% 63,370 1002% 16.940 100.1% 28.8% 

Source: U.S. Environmental Protection , F a  Dmcr Swtrm FRDS-I. 
authors. (*-=r e EPA did not include-569 Violations (66 

tsdatcd2/25/92and$~). Percmtageswerecalculatcdbythe 
h viOlatiO@ of 

insufficient data 

Popularion served (not connections). 
Percentages may not add to 100 due to rounding. 

.. 
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is inversely related to system size. For the very smallest systems, more than a 
third are in violation; for the very largest, only 15 percent. However. in the , 

middle are groupings of systems that still vary significantly in size but with rather 
comparable proportions of systems in violation. Only for systems serving 
populations greater than 50,000 do the systems in violation drop below 20 percent 

Compliance data by system size for water quality monitoring under the total 
coliform rule is reported in table 2-8. The majority of monitoring violations are 
associated with this rule. Again, while there are more Violations for the smaller 
systems this is partiauy explainable because of the greater number of small systems. 
However, proportionally more small systems have difficulty complying with 
monitoring requirements. Major violations in routine reporting are a p d a l l y  
significant for small water systems. However, repeat monitoring violations (major 
and minor) are substantially less than routine violations, even for small water 
systems. 

define small community water systems, compliance data for a dozen selected states 
and the United States as a whole (induding territories) arc presented in table 2-9. 
For the U.S. as a wbole. 30 percent of the smaller systems are in Violation 
compared with 23 percent of the larger systems. This pattern holds true for ten of 
the twelve states anal- For Connecticut, New Jersey and Tcxas. however, 
proportionally more larger systems were in violation than smaller systems. The 
number of violations (which again are predominantly monitoring violations) are 
highest in Pennsylvania, North Carolina, Florida, and Washington. Accounting for 
thirty-six percent of all violations, it is no wonder that these states arc cspecUy 
concerned about the effect of the SDWA on their jurisdictional water utilities. 

industry. However, it may be too early to pass judgmeM on the performaucc 
impact of the SDWA using EPA compliance data Both regulators and regulatccs u 
adjusting to the demands of this legislation. In fact, the long-term effect of the 
SDWA on the industry may be positive in terms of improving technical asktance 
efforts (such as “circuit rider” programs) and stimulating technologid innovations 
(such as affordable and possibly portable treatment technologies for small water 
systems). ho ther  positive effect of the SDWA in the long term may be the 
implementation of structural changa in the in-, such as satellite management 
and mergers. Still, it is obvious that financial and managerid resources of the 

.. 

Using the cutoff of 3,300 in population served, used often by the EPA to 

These data seem to suggest a technical performance aisis in the water utility 
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Under 101 

101-500 

501-l,m 

1,001-gsOo 

2,501-3,300 

3,301-5.W 

5,001-10,000 

10,001-50,m 

50,001-75.000 

75,001-1W,000 

Over lW,oOO 

812 546 

800 598 

267 2x3 

567 433 

144 94 

163 117 

1% 127 

220 12s 

15 9 

4 4 

12 8 

3 s  

2282 
477 

296 

40 

54 

38 

31 

3 

0 

0 

1.934 201 186 372 '315 

l439 201 183 300 245 

346 53 46 8 5 7 3  

244 89 81 67 64 

33 17 17 10 10 

49 n z  l2 l2 

35 32 28 24 24 

26 2 8 2 8  2 3 2 2  

3 5 5 6 3 

0 1 1 3 3 

0 3 3 3 3 

Total 330 m 6,789 4,109 657 601 905 7 4  

mal protection source: U.S. Ewiromne 
(computer printout dated 3 3/92). The 

data. 

* Population sewed (not connectior~~). 

ency, Fedeml Rejwhg Dmo S m  FiWS-11 
A did not include 569 violations (66 systerm in % 

violation) because of d a e m  ' 
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TABLE 2-9 

EPA WOUTIONS BY SYSIEM SIZE FOR SEIECLED SATES, 1991 

ArizQna 
Number of svstems 778 

202 
244 - 

9096 
91 w 
31 

83 
40 
16 - 

1096 
9 
6 
19 

861 
442 
260 - 

10096 
100 
100 
30 

violations 
systems in violation 
%systems inviolation 

CalifaFia 
Number of systems 
Violations 
systems in violation 
% systems in violation 

3,047 
5090 
573 

83% 
94 
89 
19 

621 
125 
70 

17% 
6 
11 
11 

643 

10046 
100 
100 
18 

c t 
Number of systems 
Violations 
systems in violation 
% systems in violation 

€hXish 
Number of systems 
Violations 
Systems in violation 
% systems in violation 

573 
140 
89 - 

91% 
91 
90 
16 

59 
14 
10 

9% 
9 
10 
17 

632 
ls4 
99 

10096 
100 
100 
16 

84% 
89 
87 
54 

367 
448 
l53 - 

16% 
11 
l3 
42 

1w0 
100 
100 
52 

2247 
4233 

plinnis 
Number of systems 
Violatiom 
systems in violation 
9% systems in violation 

Ls 10 
897 ' 
400 - 

79% 
a7 
82 
26 

21% 
l3 
18 
23 

1910 
1m 
490 

10096 
100 
100 
26 

I&lYbud 
Number of systems 
Violatiom 
Systems in violation 
9% systems in violation 

453 m 
84 

89% 
94 
90 
19 

55 u 
9 

11% 
6 
10 
16 

37% 
35 
49 
39 

508 
217 
93 

loosb 
100 
100 
18 

k Z i E % W t C U l S  
Violations 
Systems in violation 
9% systems in violation 

401 
307 
98 - 

63% 
65 
51 
24 

238 
163 
94 

639 
470 
192 - 

10096 
100 
100 
30 
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State 

Number of syaem~ 
Violations 
Systems in violation 
% systems in violation 

abip 
Number of systems 
Violations 
Systems in violation 
% systems inviolation 

k%eF&tCms 
Violations 
Systems in violation 
% systems inviolation 

l bas  
Number of systems 
Violations 
Systems in violation 
70 systems in violation 

Number of systems 
Violations 
Systems in violation 
% systems in violation 

Number of systems 
Violations 
Systems in violation 
% systems in violation 

5753 
4339 
815 - 

W 9  
7(n 
316 

ZO39 
1Wll 
859 - 

4,018 
L193 
672 

5320 ;?a 
1m - 

93% 
98 
97 
30 

81% 
83 
86 
25 

86% 
92 
90 
42 

86% 
85 
82 
17 

94% 
95 
94 
52 

87% 
92 
90 
30 

207 

21 
n 

296 
146 
52 - 
324 
873 
92 - 
651 
206 
148 - 
160 
151 
71 - 

730 
5,042 
1,723 

7% 
2 
3 
10 

19% 
17 
14 
18 

14% 
8 
10 
28 

14% 
15 
18 
23 

6% 
5 
6 
44 

U% 
10 
23 

8% 
Ss$60 
63,370 
16940 

100% 
100 
100 
28 

100% 
100 
100 
23 

100% 
100 
100 
40 

100% 
100 
100 
18 

100% 
100 
100 
52 

100% 
100 
100 
29 

Source: US. Emrironmcntal Protection 

aUth0l.S. 

Fcdcml -Data Sysan FRDS-11 
Percentages were calculated by the (computer printouts dated 2/25/92 and 
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water industry, especially its small system members, will be challenged to new 
limits as utilities seek to improve their technical capability. 

Financial Performance 

Viiility frequently is dew in finandal t e r n  as the earlier disausion of 
bankruptcy would suggest. This is certainly understadable given the firunn'al 
.strain on tbe water supply indmtzy, attriitable not only to the Safe DriaLing 
Water Act but also the need to upgrade the nation's water supply 
Some will assert that thewaterindustry's 6uancial condition is uniquelypocr. As. 
one water utility executive lamented, "'Much of the regulated water utiliv inmuJtry 
is 'troubled' i fwe consider it in light of its 

of 
the industry bequcntly have asserted that a u t h o a  and realized returru on 
equity for water are lower than returns for the other regulated sectors ( d e  
gas, and te l~pbonc) .~~ Evidence on this issue is mkedfi Horpever. there is 
considerable evidence tbar within the water indusay, small systems arc marc 
h c i a l l y  uoubled than large sysrem~. Like technical capability, in other words, 
size plays a critical role in determining financial viabiliv. 

Using EPA survey data for 1986, mean financial Statistia for the water 
industry per 1,OOO gallons of water produced are provided in table 2-10. E.amomics 
of scale clearly are apparent Gross assets per 1.O00 gallons produced (de5ne-d as 
gross plant and equipment divided by average daily producrion) arc many times 
greater for small systems than for larger ~ystems. The same holds for apaating 
expenses Revermes per LOO0 gallons produced arc higher for smaller companb 
than larger compaaics,althoughthcdiffercncesaremtquitesodramatic The 
result is that the diff~betwccnavcragtmermesand avcrageexpenscJfor 
the smallest water utilities (sexving populatiom under SOO) is negative. Utility 
revenuesarefurthererodedbydebtsuviCeandtaregbothof~~a&ectprivate 
systems to a greater degree than municipal 

in relation to the camiugs of 
other utilities or of alternative non-regulatcd invcsmcrm."u ~ ~ p r -  * 

Making matters worse is the 

William D. Holmes, The Take Over of Troubled Water compaaies' 371-76. 
14 bid 

15 FassiiT.Fede,S ReportanZ~RdmcdtoSmaRWzterUtrlirier .. 
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TABLE 2-10 

MEANFINANCXALSTATISIICSBYWATERSYSI'EMSIZE 

GroY - 
SystcmsiZc(a) tz$%fZEE!f 
25-100 S 24.9 $1982 S278.0 s -79.8 40% 

101-500 165 2426 2593 -16.7 7 

501-1,000 

1,001-3300 

3,301-10,ooO 

10,001-25.m 

25,001-50,000 

50,001-75.000 

75,001-100,000 

100,001-500,oOO 

500,001-1,000,000 

Over 1,000,oOO 

8.4 

72 

4.6 

4.1 

2 4  

2.2 

3 2  

2.2 

20 

1.8 

184.1 

204.1 

149.5 

1802 

1U.8 

103.1 

108.7 

1145 

112.7 

82.0 

163.5 

163.9 

140.7 

U8.6 

82.6 

83.1 

107.7 

795 

68.1 

50.9 

+ 20.6 

+402 

+ 8.8 

+41.6 

+312 

+ 20.0 

+ 1.0 
+35.0 

+44.6 

+31.1 

11 

2o 

6 

23 

27 

19 

1 

31 

40 

38 

Total S 10.6 s 1962 $188.0 S +82  4% 

Source: Frederick W. lmmcrman, F i i  1986suNcyOfcanrmmiry 
wiatersysm (washingma Dc: cnlice S. Environmenral protection 
Agency, 1987). 6. Lndudes data for dsystemJ. 

Population served (not conucctions). 
Defined as gross plant and equipment divided by average daily produaior~ 
Defined as operating and mamtcnance cxpemc, dcprcaation crpwc and other 
operating cost, per 1,OOO gallons of water produced annually. 
Defined as revenues from all water sales per /OOO galIom of water delivered 
annuauy 
calcu&d by authors. n e  amount is the difference between average revermemes 
and average expenses; the percent is this difference divided by average 
revenues. -. 

40 



fact that some muniapal systems enjoy revenues from sourccs other than water 
sales. Moat private systems must somehow be sustained without aoy-subsidization 
kom another revenue soura. State regulation, with its emphasis on cost-basad 
ratemaking helps emure tbis as well. 

These findiags canbe confinned another way using the anuualFinrmdol 

of Water COmpanieJ (NAWC), which classih water Companies into seven size 

of nine utilities with revenue under 350,OOO). reported avcmge operating loyes in 
1990 of about Sl5,OOO. (In previous yuus cvul the larger dass C companies 
reported losses.) U n f m ,  most of the 4,5500 iwestor-owned water utilities as 
well as the 2.000 water distrh, a-upcrafks, and homeownen' associations under 
commission jurisdiction faU in the dass D category in turns of annual revemcs. 
Many are presumtd to be losing money and showing negative net worth. or 
accumulated loyes, year aftcrycar. 

jurisdictional water systems with a negative net worth, negative net incornc, or both 
as reported in appendix A (table A-2). States with particularly mere  situations are 
reported in table 2-11 in descending order according to systems with negative net 
income in two of the last three y u u ~ .  Topping the list are Florida, Texas, and 
Arizona, all of which have a substantial number of jurisdictional water utilities. 
Clearly, the problem of negative net income is pervasive. In msay respects 
however, systems with a negative worth are even more problematic because this 
measure is cumulative over time. Commission staff also were asked about the 
number of water utilities tba! ceased operations in 1990 for financial reasons 
(reported in table A-7 of appendix A). Leading this list, which totaled 48, was 
North CaroIina (twenty systems), followed by Sautb CarOLina and Texas (six systems 

course, do not reflect the 6nancial distress of nonjurisdiaional systems and systems 
that somehow escape state ~egulation. 

Finally, for regulated utilities, another finandal viability issue is the 
precarious existence of utilities with a negative rate base. This rihlation results 

. .  
Summa?y for Invator Ownai W~lta Utilities published by the National Assoaafl on 

groups.16 The smallest group in the NAWC databsse, ClaJS D companies (conristin g 

In the 1991 NRRI survey. several state commissions reported that they had 

each), Pennsylvania (me systcmsX and coMecticut (three SyJtCms). These data. of 

16 ~ational Assodation of Water Companies, 1990 ~incmcirrl sumrmrryfor 
Investor-Owned Waer U e  (Washington, DC: National A t i o n  of Water 
Companies, 1991). 
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TABLE 211 

State : Negative Net hame (a) 

S F l O r i d a  
TexaS 
Arizona 
Wisconsin 
Montana 
Kentucky 

Indiana 
Utah 
Louisiana 
Vermont 
Mississippi 
New Jersey 
California 
Illinois 
Washington 
south Carolina 

Pennsylvaaia 

462 
291 
226 
103 
100 
95 
91 
90 
60 
58 
50 
45 
25 
25 
22 
21 
M 

39 

91 
52 

2 
55 
90 
Is 
58 
0 

25 
28 

9 
9 
23 

na 

M 

0 

~ 4 f W - s w - ( = i l P P u K b  
. .  

Source: 1991 NRRI Survey on Comnuzaon 
A). Only water systems under the jurisdiction of the state pubiic utility 
commissions are included. Statcs with more than 20 systems in either category are 
included, with the ranking based on negative net income. 

(a) Approximate number of small systems (under 3.300 population or 1,OOO 
connections) having a negative net income (losses) in two of the last three 
years. 

(b) Approximate number of small systems (under 3,300 po ation or 1,OOO 
connections) having a negative net worth at the time o P the survey. 
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from the relatively high proportion of contributed plant for many small water 
systems, which generally is excluded from the rate base in most jurisdictions. 
These systems do not benefit from depreciation as a source of revenues. Negative 
rate base can be "a critical isSue for small water utilities."17 It also sends a signal 
about finandal viability. 

of small water systems is a key concern to economic regulators, along with 
concerns about technical and managerial capability. 

Given these findings and observations, it is no wonder that fiaaadal viability 

Earlier, economic growth was shown to be an essential requirement for the 
success of new small firms. A review of the banking literature also pointed out the 
critical importance of management in the success or failure of -18 TIIC DU g~ 
Bradstreet failure data also indicate that management inexperience coatirmeJ to be a 
major c a w  of business failure. As in the technical and 
factor in management too. For small h r ~ ~ ,  management competence and continuity 
are essential. A large firm can have an incompetent employee or two without 
jeopardizing the viability of the enfire kn. When the one and only employee of a 
small firm is incompetent, the firm itself is in serious trouble. 

The managerial structure of small systems often consists of an m e r -  
operator. In many cases, real estate developers establish and initially operate small 
systems but often want to get out of the water business (which they n m r  
intended to enter in the 6rst place) and move on to the next dmIopment within a 
few years. Other small system operators arc laadlords, as in the ease of mobile 
home parks, providingwater as an ancilloy Servia to houshg. If customer 
satisfaaion is one measure of management capability, small systexm seem to have 
more than their share of problems, as revealed in a study sponsored by the National 

areas, sire is a 

17 Stephen B. Alcott, "Ne tive Rate Base in Water Co. and What to Do About 
Is" a paper resented at the 198 P &nual Mee of tbe Sodety of Depreciation 
professlo& in New Orleans, Louisiana -% 7,1989). 

office of the comptroller of the Currency, Bonk Faitbe, Washhgtoq DC: 
June 1988. . 
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Association of Water Cornpanies.l9 According to the study, customer of small water 
utilities: 

- Gave their utilities lower scores on overall customer satisfaction 
compared with mid-sired and large firms. 

- Gave their utilities lower scores on water quality than mid-sizcd and 
large companies. 

- Were less plcased than average with their billing statements, finding 
them difEicult to understand, macctrate. and so on. 

- Were least likely to feel that the cost of their water suvice was 
reasonable. 

. 

A paramount concern to drinldng water regulators is the need for certified 
operators to help systems comply with iucrmsingly complex treatment requirements. 
Based on EPA swey dat& as reported in table 2-15 water systems employ both 
professional OperatOK (who have formal tnbhg)  and nonprofessional operators 
(who do not). Not qr is ing ly ,  the percentage of professional operators increases 
with system size. More professional operators work full time in almost mry size 
category than their nonprofessional counterpam, Professional operators also arc 
more likely to be certified, a trait that holds for all size categories. F i i ,  
professional operators devote more hours each week to working at the system; the 
number of hours k c a s c s  with system size. Professional, certified operators are 
likely to make a key difference in compliance 9th the Safe Drinldng Water A a  
As noted above, failure to mect monitoring and reporting rrquirunentS probably 
signals managerial aswell as technicalproblems. 

Utilities under tbejurisdiction of state public utility ammissions must comply 
witb tbe requirements of economic regulation. Many small system managers arc 

managed to avoid economic regulation even thougb they fall under a commission's 
jurisdiction. The Tuas W w r  Commission, for example, bas had to devote 
considerable attention to 6bding these renegade water systems. Utility managers 
are frustrated not ody by the 'red tape" of the regulatory process but also i s  

especially frustratedbythe nuemaldngprOcess. Jllafmcaseg systems hale 

19 Walker Research: Customer Satisfaction Measurements, Wma Scrvice 
Customer S W &  A Management + (Washington, DC: .. National Assodation 
of Water Companies. 1988). 
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25-100 

101-500 

501-l ,m 

l,000-3toO 

3,301-10.000 

10.001-25,o0O 

25,001-s0,o0o 

50,001-75,000 

75,001-100,000 

l00,00l-S00,OOo 

500,001-1.o0O,m 

Over l,OWo0O 

31% 

49 

30 

59 

60 

40 

80 

81 

81 

78 

78 

65 

69% 

53 

70 

41 

40 

60 

20 

19 

19 

22 

22 

35 

40% 4% 

37 .14 

49 7 

7 7 5 4  

a4 75 

92 42 

% 8 3  

% 95 

100 86 

98 96 

99 99 

.99 loo 

84% 

81 

w 
95 
87 

96 
93 

91 

97 

80 

92 

84 

11% 2 2 

12 8 6 

6 l!j 8 

21 m u  
22 30 18 

19 29 21 

31 3 4 1 2  

10 37 ls 

45 37 8 

26 35 14 

16 41 23 

32 34 17 

Total 49% 51% mM9b 91% 14% l3 8 

s O u r a : F r e d c r i c k W . I m m e r m a n , F ~ D a c r j p t i v c ~ 1 9 8 6 ~ c r f c a n m M i i y  

Agency, 1987). 28. Indudes data fur privately-owmd and pubiictyowntd systuas. 
W a n  Systems (Washington, DC OfEa ofDnnking Water, US. Embmaal protection 

Population served (not conucctions). 
Prof. = professioOat operators who have f o d  tdnbg in water treatmtnt plan! 
operations. Non = nonprofessional operators who have M formal tnhhg. 

(c) Operator certifued by the state. 
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cost. Numerous anecdotcs rccount the situation where a substantial portion of the 
requested revenue requirement is needed simply to meet rate case expenses, such as 
accounting assistance and legal counseL 

utility commissions generally are required to submit periodic reports for w in 
utilities and the industry as a whole. Late or monitoring the health of iDdnndual 

inadequate repom can trigger concern, as recently noted by members of the Ohio 
commission staE in their water and sewer newsletter: 

Investor-owned utilities and others under the jurisdiction of the state public 

. .  

The majority of com anies filed their reports on time in an ~ccuratc and 
complete m e r .  &fortunately, there were several companies that did .... Missngadeadline 
asimportantasthis,especiaUyw enitismisse inmorethanone ear 
not return their aunual reports 

(as was the case with a cou le of the compaaies), is an indication 

addition to stiff penalties which can be levied on delinquent filers, the 

hoped that, in the future, all companies will respond in a %ly manner 
so that the inconvenience of this procedure can be avoided 

Jat 
Tithe deadlincd 

there could be serious trou 1 les in the management of the utility. In 

PUCO has the authority to investigate the caws of the tardiness. It is 

This and other evidence might suggest that regulators today may be less 
tolerant of managerial incompetence. A 1988 order by the Connecticut Department 
of Utility Control found that the manager of one company had "shown an almost 
reckless attitude in his management of the Company.. . [failing] to provide the 
manpower and !inanas necessary to maintain services" and lacking an understanding 
of his obligation to serve?l In this case, among other directives by the DPUC 
officers of the company were personaUy &ed S750. 

viability are circular, which is why so many small water systems seemed trapped in 
a never-ending pattern of failure. Technical problems drain financial resources and 
frustrate managers. Finand aises make technical and managerial improvements 
impossible. Managerial weahcsses aggravate technical difficulties and prcscnt a 

20 Water and Sewer Newsletter (A publication of the Public Utilities 

The relationship among the technical, financial, and managerial dimensions of 

Commission of Ohio) 4 no. 2 (November 1991): 12 

21 "Water Service and Supply," NRRl Qumtedy Bufletin 9 no. 3 (July 1988): 
355. 
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barrier to raising financial resources. Breaking this cycle should be the goal of any 
public policy intending to remedy "the small water systems problem" 

. 
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The key to aswing the viability of water systems is the judicious use of state 

regulatory authority SO that O ~ Y  viable s y s t e x ~  e q e  in the fint placc. This 
authority rests in the hands of st+ drinLingwata regulators and, in the case of 
many small systems, state publicutility commissions. Each has a certification 
process, a permitting proccsa, or both wbereby new systems emerge. The need to 
tighten up the certification and permitting proasses and curtail the emugence of 
new nonviable water systems has been well recognized by the states. As mentioned 
already, many have rakcnsignificant steps in this area and have begunto see 
positive results in dowing the proliferation of new water systems. Any state now 
without a proliferation policy has several apparently SUCQSSfUl working models from 
which to choose. V i t y  policies toward emerging water systems can be 
subdivided into the institutional dimendons identified in chapter 1 (regulatory, 
structural, and comprehensive). 

A m n g  consensus urisu on the aitical  hue of certikation in shaping the 
viability of the water supply industry. The certification process is the state’s most 
important tool in screening systems before they actually begin operatious. In the 
lexicon of economic regulators, certification GUI present a barrier to market entry. 
Ideally, regulatory approvals are garnished before si@cant imresrmentS are made, 
but this is not always the case. Sometimes the ccrti6Carion proass is uscd to 
grant a monopoly franchise to systems already in existence. The methods for 
improving the viability of misting water systems are more difficult and costly to 
implement. Thus the importance of the cenification process for assuring the 
viability of emerging water systems cannot be overstated. 

Federal water regulators have emphasized the importance of the state 
certification or permitting processes in determining the technical, t inand, and 
managerial viability of proposed systems as well as the assessment of structural 

alternatives to their creation: .. 
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Establishing State viability programs to 8sscss a small system's 
rformance before construction are one ste toward instituting a more 

E c t i o a  problem revention approa~h to watcr management. 
Several States alr& have effective v i a b i l i q ! ! c s .  For example, the 

technical qualifi*tions of water system owners and operators by 
rquiring comprehensive reviews of the systemr This proass also can 
be used to determine whether proposed systems can be interconnected 
with &sting ytcms or could be run better through satellite 
management 

. .  
permittiagprOceSs canbe used to efmlre tbe fiaandas managerial and 

It would be misleading, of course, to say thaf nonproliferation can be 
accomplished without objection. State authorities may encounter some resistance 
to the curtailment of new water systems2 Property owners might object if they 
believe that limits on the creation of new water systems would restrict land 
development, thereby depriving them of the maximum w of their property. others 
might view tighter state controls as an obstacle to the provision of safe 
water to isolated rural communities. For some systems, there even might be an 
attempt to d e  the state regulatory structure by using alternative ownership 
arrangements that would exempt them or by other means. So far. these potential 
forms of opposition have not proved to be significant. Thus in the design of 
nonproliferation policies, potential opposition should be recognized but not 
necessarily viewed as an insurmountable obstade. 

Despite federal interest in nonproliferation, it is a policy dependent plmon 
entirely on implementation at the state and local levels. In most cases, water 
systems do not emerge without the a p p d  of more than one regulatory agency. 
The multiplicity of regulatory approvals required at the state and local levels can 
thwart nonproliferation efforts. In Pennsylvania, for example, 5vc regulatory 
mechanisms are at work3 

1 U.S. Environmental Protection 

2 US. Environmental protection ~ g e n ~ y ,  ~nsrping thc vi* MNW, smrrll 

ency, ~cwloping G- on the ~ w d  to 
UNnveling the Smrrll System Dilrnuna (B 3 etin no. 1, July 1990). 1. 

D W  Water S y s t m  A Study of State Progrmnr (Washmg50n, DC US. 
Environmental Protection Agency, 1989). vi. 

Wade Miller Associates, Inc, State Initiaiiver to Addrea Non-Vhbk Small 
Waer System in PenmyIvunia (Arlington, \'A: Wade Miller Associates, Inc, 1991). 
4-12. .* 
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- Local government authority under the Municipalities Pl- Code. 

- ”r au ority under the Pennsylvania Sewage acilitm Act. P”’”””’ permit 
cut of Environmental Resouras 

- DER public water supply permit authority under the Pennsylvania Safe 
Drinhng Water Act 

- DER water allocation permit aubrity under the Water Ri ts Act and 
the Intentate c4mpacrs on the Delaware River Bash and 2 
SusquehannaRiver Basin. 

* Public Utility commission certification and rate ;rpproval authority 
under the Penasylvania Public Utilities Code. 

The coaismm of these many processes canpresent a signihnt barrier to 
public policy toward water systems, a problem that can be addressed by an 
integrated planaing approach? ~n terms of the nonprolifuation problem, is 
especially imponant in coordinatiag local land use and state water resource policies. 
The two prinapal statc agencies invoked in certification, however, arc the state 
drinking water authorities (often a depamnent of health or ewironmental 
protection) and the state public utility commissions. 

State Drinlring Water Authorities 

AU c o d t y w a t e r  systems, d e W  by the US. Environrnuml protecton 
Agency as thosc serving tweniy-6vc or more customers, nust acquire consuuction 
and operating permits kom state -water quality rrgulaton to help amre 
t I l e i r c o m p ~ w i t h a p p ~ f c d e ~ d ~ ~  InPemISyhmktbe 
conventional WDJtNCtl ’onpermitpnrccy imrohresboth the Deppmaemof 

following steps:5 

Environment Resources and the Public Unity commision and proceeds in the 

- ReIimhatysubdivision rowl(withfiaalsuwiviSionapprovpl 
contingent on DER and 38 C approoals). 

Jania A Bee& and Patrick C Mann, Integmted RLunurccPkmning 
Wma Utilirics (columbus, OH The National Regulatory Research Institute. 1 



- Redesign conference with DER Engineer. 

- Submittal of DER permit application. 

- DER review of application and decision. 

- PUC certification decision. 

Although the chief concern of drinldng water regulators is public heath and 
technical compliance with federal and state drinking water 
agencies have become aware of the importance of U and managezial resources 
in water system viability. In Massachusetts, the Department of Environmental 
Protection has established rules that reflect the "three-legged-nool~ approach to 
water system viability: 

many of these 

Similarly, recent legislation in Montana gives the Department of Health and 
Environmental Sciences (DHES) authoriy to review the 6nancial viability of new or 
expanding water systems in an effort to curb proliferation of new nonviable 
systems.7 For Qialdng water regulatorsthis type of authority goes beyond the 
traditional replatory rola  

19805 on procedurrs used to control small water system proeration appcars in 
table 3-1. Most had no such proceduresin place at the time of the survey. While 
only nine state agencies reported they could prohiit construction, twentydve 
reported they could discourage i t  ! k k l y ,  few of these state agenacs appeared 
to have authority to attach certain 6nancial requirements (such as the ucaIion of 

atorsinthemid- . .  Rcsultsofaawyofstatedrhkingwateragency ' 

6 310 UHR (Massachusem), Section 2204. 

7 bici.,3. - i 
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TABLE 3-1 
PROCEDURESUSEDBY 

STATEDRINKWG WATER AGPJCYADMNISIXATORS 
TOcoKIRoLsMAu.WATERSYsI[EMPROIJFERATION 

None 

h e  there specific enabling or restrainiag laws, 
regulations and/or policies? 

In review of new systems when atensions from 
another system are economically feasible, 

- Can you prohiiit consmaion? 

- If yes. do YOU? 

- If no, do you discourage construction? 

When extensions are not economicaUy fasible, 
do you require: 

- Operation under conpact with a viable entity? 

- An operation and maintenance (O&M) plan? 

* Anescro~fund? 

- Asinkingfuad? 

- O & M f u n d s ~ d ~ ~ l f V  . *  ? 

Do you require that small systems review and evaluate 
re 'omlization, consolidation, contract service or 
o 8 er alternative prior to a permit? 

Do you require local planning of water systems? 

Do you make non-proliferation a condition for 
gats and loans? 

11 

9 

9 

7 

25 

6 

10 

1 

1 

2 

15 

11 

6 

30 22% 

32 22 

32 

2 

7 

30 

26 

35 

35 

34 

22 

26 

31 

22 

78 

78 

17 

28 

3 

3 

6 

41 

30 

16 

Source: Survey of State Drinking Water Administrators in 1984/1985 as reponed in 
Robert G. McCall, I nrtilutionalAltmatives~Small WaterS'temr (Denver, CO: 
Aznerican Water Works Assodatios 1986), appendix B2. For each question, the data 
reflect 36 to 41 states reponing. 
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an escrow or sinking fund) to the creation of a new system. More aaivity was 
registered in the area of p W g ,  with eleven agenda reporting they require local 
planning of water systems. Finally, fifteen state drinking water administrators 
reported that they required small systems to review and evaluate regionaktioq 
consolidatioo, contract service, or other alternativa prior to getting a permit 

water systems is shared with their Jister agencies, the state public utility 
comxnissions, although aMnmilEcion jurisdiaion does not exist in every state or 
extend to as many types ofwater systems. Today, evidence from several states 
would suggest that the role of both agencies in implementing nonproliferation 

The authority of the state drinlring water agencies to control the emergence of 

. 
polides may be expandink 

State Public Utility Commissions - 
The blame for the proliferation of nonviable small water systems (usually 

privately owned) bas often been laid at the door of the state public utility - 
* 

c commissions: 'The state PUC regulatory process has been too lenient in allowing 
the creation of many small water systems that were not finandally viable when 
initiated.4 In the past, commissions may not have presented an effective barrier to 

market entry for some utilities. 
With a few exceptions, systems falling under the jurisdiction of the state 

public utility commissioIls must aquire a certificate of convenience and necessity, 
or its variank for the purpose of entering a market, c x p d i n g  service, or building 
new facilities.9 nese certificates are fundamental to the econoaiic regulation of 
public utilities because of their monopolistic character and the state's responsibility 

L - 

* G. Wade Miller. John E. Cromwell IU, and Frederick A Marrocco, "Ibe Role 
of rhe States in Solving the Small System Dilemma," Journal ofthe Am& Water 
Work Associrrtion (August 1988): 33. 

9 Only the commissions in Iowa, Oklahoma, and Ore on reported that they had 
no certification authority. On jurisdictional issues, see also 8 .  a c e  A &&er and 
Ann P. Laubach, 1989 Swvey on State Commission Regulation of Water and Sewer 
System (Columbus, OH The National Regulatory Research Institute, 1989). 

. 
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for assuring that they operate in the public interest. lo Often in conjundon with 
certification, the commissions make determinations about viability in terms of a 
utility's capacity to meet its 'obligation to serve." Most of the state c o n u t h i ~ ~ ~  
regulating invcstor-owned water utilities issue certificat~~ of need and also have the 
authority to modify or revoke them. Some commissions arc increasbgIy indined to 
place restrictions or limitations an the certificates they do grans SU& as requiring 
new srjtems to post aperformance bond. This stratqyrequins aCammirJiant0 
w other oversight and enforcement tools, such as rate cases or6nanchIaudig to 
review the condition of the 6rm at some future dare. 

The 1991 NRlU survey found that most of the state commissionswithwater 
system cert5cation authoxity consider viability in the process, as reported in table 
3-211 Most ais0 coordiuatc ceecation with drinldng wata regulaton, who in 
some cases may have more authority in this area. Eighteen states hawe 
strengthened certification to help ensure viabiliw in others this proass was 
underway at the time of this study. Only eight commissions reported denying 
cert5catcs on the basis ofthe viability issue. More canbe expccrcd to follow as 
the cumJlmc ' nt of nm systems thrwgh the certification process becomes a more 
prevalent public policy. 

their certification programs as adequate for ensuxing the viability of smaIl water 

respect Afewfeltitwastoo~toevaluatetheirccrrificationproaJsbecause 
changes recently had been implemented. One of the key issues raised by 
commissionstaffistbeneedtoconQathecutificati~processduringansdvaace 

construction is completed More commission approvpl is Jeaued; state iaws and 
regulations designed mainly to enfranchise utilities may not be suf6cicnt for 
preventing this situation. In other cases, cxistiq systems that rightiy require 

Commission staff members in twenty-scvcn states reported that they regarded 

systems. staff in twelve states found their poliaes Iw than adequate in somt 

plamingphasethattaL#piaccpriortatheirmJtment ofcapital. hsoxne~ 

certificates are =discovered.= oncc investw nOpremadeaUdCXpW!lO - nssrbout 

invcstor-owmdwater P 11 only three ofthe forty* commissions that re 
utilities reported that they had no certification authoriq. or 
authority IS shared betwan the ammissions and drinhng water agencies 

states, this 
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TABLE3-2 

STATE CONSIDERAl'ION OF WATER !X!TEM VIABlIlTY 

Alabama 
Arizona 
Arkansas 
California 
Colorado 

IklaWC 
Florida 
Hawaii 
Idaho 
Illinois 
Kansas 
Kentudcy 
Maine 
Maryland 
Michigan 
Mississippi 
Missouri 
New Hampshire 
New Jersey 
New Mexico 
New Yo* 
North Carolina 
Ohio 

mode Island 
south caroh 
Tennevee 
TucaS 
Utah 
Vermont 
V i a  
West Virginia 
WiSCOnSiIl 
Wyoming 

COMCdCUt 

Pennsylvania 

Alabama 
Arizona 
California 
connecticut 
Delaware 
Florida 
Hawaii 
Idaho 
lllinois 
IaWa 
Kentucky 
Louisiana 
Kentucky 

Mississippi 
wsom 
New 
New Jersey 
New Mexico 
New York 
North Carolina 
Ohio 
Penasyhrania 
south Carolina 
Tennessee 
TexaS 
Utah 
Vermont 
Virginia 
West v i  
Wisconsin 
Wyoming 

Arizona Ariuma 
California califonria 
connecticut conaecricut 
DClaWare Florida 
Florida New Jersey 
Idaho Virginia 
Maryiand west v i  
Nevada Wyoming New Hampshire 
North Carolina 
Rhodelsland 
south Carolina 
Tennessee 
TuraS 
Utah 
Vermont v i  
W Y O W  

Source.: 1991 NRRI Survey on Commircion Replath of Water Systemr 
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water service are raised, political and economic pressures can make it difticult for 
commissions to deny a artifieate of necessity. 

commissian Certi6catjon Poliaes 

commission erti5catkm policies can be c W & h d  accordiag to four 
different types of regulatory rutbority: statutes, rules, resolutions and other 
statements of poliq, and compaoy-rpedfic anmkion orders Selected examples 
are provided here to illustrate the fairly substantial amy of a m n i s s h  policies 
available for controlling the emergence of nonviable water systems Sates most . 

effective in their nonproliferation poliaes generally have reinforcing poliacs based 
on different levels of regulatory authority. 

Statutory authority can be an eyential part of a state's nonproliferation 
policy, men if it only serves as a disincentive for creating new systems. Texas 
stamtes, revised in 1991 to indude consideration of the utility's debt+@ ratio in 
the cerrification proccy refleet the growing commitment on the part of state 
legislames in giving regulators they tools needed to makc the certi6cation process 
more effective: 

Certificates of CoWeOience and necessity shall be granted on a 
non 
a c k ~ ~ e  cllrrentlyprovidcd to the requested area, tbe need 
for additional service in the re esttd area, the effect of the granting of 

mximatc area, the abilityof utility of the Same kind &*serving the 
the applicant to provide adecplate Jmicc, t& fcasiiility of ob 
service from an adjacent retad blic utility, the h a a l  stability o the 
applicank id- ifapplicab P" e, the adagicy of the applicant's debt- 
equity ratio, environmental integrity, and probable improvement of 
service or lowging of cost8 ~ m s u m e ~ s  in that area resulting from the 

bask after consideaoon by the commission of the . . .  

a certificate on the recipient o p" the Certifiaue and on any retail pubhc 

7 
granting of the certificate. 

In addition to statutory authority, most commis.siolls develop their own rules 
for implementing the certification process on their awn or pursuant to the 
enactment of a new statute. The rulemaking process presents an opportunity to 
consider the relationship between certification and viability. For exampie, the 
Idaho Public Utilities Commission initiated a Notice of Intended Rulemaldng in 1980 

. 
12 Texas Statutes, Section U.246. 
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to consider its certification policies for Class D water utilities (those witb ley than 
SS0,OOO annual gross water revenues from water operations). The commission 
adopted an order in the case in 1987. The questions raised, recommendations made, 
and resultant rules are presented in table 3-3. 

and Ohio) are reported in appendix B of this report. Cedication rules can serve 
to screen applicants (discouraging some fromopphling in the 6rst place) aswell as 
to force them to consider and plan for the substantial rcsponsiiiIitics Bggcistcd 
with establishiag a water system The language ofthe highly detailed Comecticut 
rule, which applies not only to the Department of PubIic Utility Conpol but tbe . 
Department of Health services expressly refers to the "proliferation' p m b h  

Portions of the des imposed by three state commi&om (Camccticut, Florida, 

These Regulations are intended to restrict the proliferation of new small 

effiaen and economy, to deliver potable water in accordance -%2r water systems, to promote good public utility practiq to 

applicab r e health standards, a d  to establish minimum standardr tobe 
hereafter observed in the duign, comrruction and 
w a r e w o r l t s f a d l i t i e s o f n c v , - w p t c r ~ ~ ~ n ~ ~ ~  
community water 
choose to cxpand.%e Certificate of Public Convenience and Necessity 
assures town governments that community water systems wiU operate in 
accordance wth the eneral requirements and ap licable 
sfapdards o t . .  . the kegulations of c o ~ c t i a l t  t -  tate Agencies. 

ration of 
tern shouid base their future plans yhouid they 

In Ohio only a few new water system cemficates have been issued over tbe 
past several yean despite fairIy rapid growth in some areas. The Ohio certification 
rules are similar to those in seyeral states pnd require "unobligated paid-in capiw 
equal to 40 percent of the construction of new facilities and commitments from 
finanaal imtitutons for the remaining funds. Appiicants must file witb the 
commission a statement from the Ohio Emrironwn tal proternon Agency (OEPA) 
stat ing that the OEPA has approved prehinary p h  for the pmposed system and 
that it would approve final plans after the commission grams a certificate of 
convenience and necessity. A pro forma income statement for the first and 6ftb 
years of opedon must also be filed w i ~  the certiiicate application The of 
the Ohio Public Utilities commission carefully reviews pro forma projections and 
reports its &dings to the Commission. The Ohio rules effectively address many 

13 Rules of the Depmmtent of Public utility com~ secrion 16-292m-9 (see 
appendix B). 
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TAB= 3-3 

IDAH(yS R-G ON SMAU WATER UTIUTY CERTIFICATION 

1. 

2 

3. 

4. 

5. 

6. 

Should the COmrmJy * 'on dcny a certificate for an operation that islikely to be 
unviable or to provide inadequate service? 

Should the COmrmJsl ' 

Should the CommissiOn mote conversion of unviable or margid water 
utilities to public owne& or mergers with mare viable entities when those 
opportuniaes arise and customer senices are likely to improve as a result? 

Assuming that the commission should t d c a t c s  only to viable water 
systems, what criteria of viability sh z it employ? In parti&, is a water 
systemviable if it cannot eam its owner a fair rate of return on an 
investment without combining h d s  with nonwatcr operations or without 

Should the ComrmSs * 'onconsideren ' developers to conmbute the cost 
as a part of the cost of the water systeZ22 iLn in ing  WiKther or not the 
water system should be viable? 

Should the Cornmission require devtloper applicants to substantiate that they 
have not reawered any part of the cost of the water system through the sale 
of the lots? 

*on deny a certificate for a 
another entity is demonstrably able to serrre 

charging rates that are UDrmnabIy high compared to similar utilities? 

* 'onshouldde certificatcsforwaterco * thatarelikelyto 1. ThecomrmJs 
be nonviable, to be 

. 'on should de 2. Thecommlss 
stronger or more reliable u 'ty is able to sem the area 

3. The Commission should cancel certificates for water companies if the 
certScates remain unexercised. 

4. The Commission should support and promote conversion of nonviable or 
marginally viable water companies to public OamCTshl p or merger with viable 
Utilities. 

m r g u J y ~ k  or to provide 7- scrvia. 

certi6catcs to potemidly viable systems if a 3 

. 
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TABU5 S3 (continutd) 

5. The Commission should grant certificates for proposed new water companies 
only when it is demonstrated (a) that there is a need for a water company and 

to serve the area, and @) that the proposcd no other water company is 
water company proves its reliab' ty by showing that its prapoaed revenues 
from reasonable rates wil l  give it a reasonable opportuuity to cam a fair 
return on its investment without subsidization bom other businuJes or other 
sources af income. 

The Commission should establish a presumption that all capital investment in a 
developer-crcatcd srjtem is contributed capital. 

The Commission should mrdinate with State or Health District water quality 
regulators by regular review of all investorormed water systems brought to 
the attention of State or District Health officials. 

9 

6. 

7. 

. .  Rules dRegL&ions AQpsedbythe 0 

1. Small Water Companies D$md Small water companies are water corporations 
the Public Utilities Act that (a) have or antiapate not more 

than as de?2J $50. anud gross revenues from water operations, or (b) rovidc 
service to fewer than three hundred customers or proposed init& to provide 
service 

2 AltdScrv iccmdConddaohan * The Commission may deny d c a t e s  
f o v r J = d  new small water compaaies when it is demonstrated that there is 

any (whether muni 4 a 3  w.Xr or better 
no 
cooperative or investorowned) is wiling able to provide 
service. 

s i n  setting rates for a d  water co 
that the capital investment in plant asnxatd wi 7 P  thesystemisamriited 
capita Le, tbat this capital investment dl be excluded from rate basc 

for the service or that another co 

3. * of Contributed COpitrrL In issuing certi6cates for a small water 
it will be presumed 

Source: Idaho Public Utilities Commission, In the M a ~ t e ~  of- ' forclprsD 
Water companicS, Order No. 2U08 dated April 30,1987. 

. 
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viability issues, especialty the Deed for advance regulatory PpprovPls and adccpte 
financing. Also,wbiknotespeciPltyrigoroplgthcdesmaybeadisawpguaent to 
new water company applicants14 

Some commissions have passed resolutions or othu policy stamnents 
concerning nonprolifcmim samewhat ahead of its time, Cdifoma * adoptmiasmall 
water system viability poliq In 1978 with Resolution M4178, which appears in table 

than 323 aS the blcfpth Of tk policy to 223 by 1990. -to 
staff report, the resoltian QlIldtitllud a "rrJtncrm * "poliytowardsmpllarater 
utilities and calls for the denial of certiticatestbattue.likelyto narltino 
nonviable or margkdy viable utility or when another public or private entity is 
able to serve the proposed areal6 

Simul-with or soon after the catification ofonewwpter system, 
most commissioas review and approve an initial rate sanctute,arfiich itselfis a key 
determinant of water system viability. In the late 197& also ahead of its time, 
New York implemented an Snitid rate policy" dealingditecrlywitb tbe proMem of 
real estate develapenwho initiauychage CUJtomM anartificipllylowrrtc during 
development only to shock them later with greatly incnased watunuesbpredon 

34-15 'Ihe rmmbetofjurisdiccioDnlwatcrutilitieJinth starc dediaed frommore 
'on 

return on f u u ~  capitalized plant aftcr developments been ~ompieted*7 TIIC 
poiicy emphasizes that this practice leads customers to believe that at leest same of 
the construction ~ 1 s t ~  ofthewatusystcmhadbeennarveredinthe sale price of 
the homes To makc matters worse, when the eostofth~wptuphtiS plpccd in 
the utility's rate base it allows for double recovery. In this case, the commish 
would be mdincd to reduce or clmnatc tbeprapoJedrateiracetoLeepNesm . .  

14 ~ b e r t s w r a o t i n f o r m a t i o n a b o u t ~ ~  * thyarearouldcome 
from developcrr A swey of major developers d d  be a nadstepin 
developing nonproliferation polides. 

15 E d  T. EeniLilh StMRCpat on Isrrca Rdmcdto small w e  ualiries 
(San Francisax Public Utilities Commission, 1991). 13. 

l6 bid. 

l7 Memo of the Water Division to the New York ent of Public Semce T Initial Tariff Filing by W b c k  ater Corporation 

.. 
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SUBJECR Resolution for Commission Adoption on certification Poliq for Water 
'es and Suppart or Mergers of Small Water Companies or their convenion 

WHEREAS: The Commission h d s  that Class D water company operations tend to 
topu licstatus. 

be inadequate for both owners and customers. The lack of economes of scale often 
results in a limited return on the owner's investment and poor senrice to the 
customer. Now, therefore, be it resolved that the Commission will: 

(a) deny certificates for operations which are likely to be unviable or 

entity can provide service to the su $"" ject a r q  
ma%inally viable or provide inade 

(b) de%certificates for a potentially viable system if another entity, such as a 
pub IC utility or public dismct, is able to serve the proposcd a r q  

(c) cancel unexercised certificates for operations unlikely to be viable system 
ifdeveloped; likcwkc cancel cerrificatcs for constructed ~ystems serving no 
customers when the m e r  requests a transfer and sale of the utility whch 
would not be likely to result in a viable operation; 

(d) support and promote the conversion of unviable or marginal water utilities 
to public ownership or their mergers with more viable entities when 
opportunities arise and customer service is more likely to imprwe through 
such change than without it; 

(e) grant certifications for roposed water systems only when (1) need for the 
utility is demonstrated applicant showing that no other entity is willing 
and able to serve the development and concrete present and/or fume 
customer demand exists and (2) viability is demonstrated, ordharily through 
the following tests: 

=Ma, whether or not an existing 

- proposed revenues would be generated at a rate l m l  not uaeding that 
charged for comparable service by other water pweyors in the general 
area; 

without their being allocated between the proposed utility an Ymd other 
- the utility would be self-sufficient, Le, expenses would be su 

businesses; 

- the applicant would have a reasonable oppormninl to derive a fair return 
on its rwestment, comparable to what other water utilities are currently 
being granted. 

Source: Wade Miller Associates, Inc, State InitiatiVer to Address Non-Vi le  Small 
Water System in P e r V r r y v d  (Arlington, VA: Wade Miller Assodatcs, Inc., 1991). 
3-i3. .. 

62 



line with what customers were used to paying and preclude the posybility of 
double recovery. This initial rate policy has the fore of law khhd it: 

In 1977, Section 89-e(2) of the Public Service Law was amended to 
require that all watcnvorks file a tariffcwtainingrptes and rules for 
water service l20 days e to providing &e. This amendmem allows 
StaffandtheComrmJJl 'on to determine wha! plant cost will be induded in 
and recovered through rate base, before the custam~ arc send. 

Because a water company with no rate base may errentupnyprwide 
deteriorating water semice (a water utility with- rate base bas no 
mcansofearniags fit,andtbereisminantnetocontimreopaation 

capitalize a portion of the water plant CollshMmODasts, and to charge 
in~rial rate which reflected that rate base, so tberewould be a 

as aviable busincJs, p" the Comuum * ~onbeganreqoiringdevelapersto. 

Although this particularpolicym9y only be part of tbe Itpte's Q v e d  

nonproliferation strategy, the StrateBy seem to be working. Tbe number of 
jurisdictional water utilities in New York dedined stcadi& thmugh tk 198ok 

commission policy can be developed not only through statuta and rules but 
on a case-by- basis Some commissions have begunto nquirr new water 
systems to create sn escrow BccouIlt or post a performance bond as a condition of 
certification to protect the public should the sysrems fail within a spcci6cd amount 
of time. This requirement can be an effective serreningdeviabecplse it is likely 
to deter the dmlopmcnt of water systems whose viability is uncedn. when 
viability is not sn he, the bond itselfshould not pose abanier to the creation of 
a needed water system Tbe bond is m longcrreqpired w h m s e l f ~ k  
cstablishcd and demonstrated to the cah'ckraum ' ofngulamcsAcdkatxm order 
issued by the Arizona Corporation Comrmss * 

involved in issuing a Performamr bond: 
' o n ~ s o m e o f t h c m e c b a n i a  

of 

.. 
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insured 6nanaal institution and bear interest at a commercial acceptable 
rate until [the water system] achieves viable o rations, is sold to 

time the bond d be r e w e d  to [the water system], upon approval of 
its application for same. 

another company or ten years have passed, w E 'chever is sooner, at which 

Finally. for the certi6cation process to be effective. regulators must be 
prepared to reject certScates for systems that cannot meet viability standards. - A . .  

recent order issued by the Florida Public SeMce comrmyl * 'on rejecting a certificate - 
recognizes the fact that new water systems face substantial cost M .  er 

water standards and that small size is a distinct didvantage to 
their viability 

7 

Safe Drinkin Water Act are 

We are concerned about [the compaay's] ability to operate the water 
system. It is unlikely that a system of this size will be able to operate 
as a finandalhl sound business, espedally when the requirements of the 

wil l  have a greater impact on a small utility [than] on a largc 
which can spread the cost over a larger number of customers. 

implemented. It is antiapated that the 

P t y  

cost ~ r p r o d n g  water service 5 w complies with these requiremcno 

Outright rejection of a certification of convenience and necessity, which at 
least eight commissions have done (table 3-2), forces consideration of structural 
alternatives to the creation of a new water system. 

Structural poliacs are an intrinsic part of regulatory poliaes toward emerging 
water systems because the certification process often places a burden on applicants 
to show that structural alternatives for providhg community water seMce are 
unavailable. Structural options can have a substantial and complex effect iuvolving 

19 Arizona Corporation Commission, In the Matter ofthe Applicmion of 
e a Water Utility m Poptionr of P h d  -, Arizona (Docket NO. ~-2497- 

20 Florida Public Service Commission, In nz Application o P d e  Ut%&, 

Go&n Corridor Water Compcmu for a C e e  of- . OndNcCadryto 

8 $" -107, Decision No. 56088, August 17,1988). 

Inc orwater e in Mu&n Ccwnty (Docket No. 900152- & , Order NO. 
229 / T  6, May24, 1 ). .. 
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the creation or reorganization of uitting management or political entities providing 
water seMce.21  hey typically present opportunities for improving economies of 
scale and scope in tbe provision of asuvia. Seuuural options aist forthe 
d o n  of new systems while restructuring options are aVailaMe for uisting 
systems. Asdixwed intbenexf chapter ,structuralal~ * ufororedsting 
systcmsalso~~chmethodsasJucnitemsMgementprdmergus 

because o f e o o ~  OfScaIe (a not4 in the Florida camrmsson 
Two key Jrmaurot dimemiomaresizcand OlslyIShip. On the israe ofsize, 

and in chapter 2X tbere is dderable  Q~LLJC~W~J tha! larger is better than smaller. 
For this reason, regulaton responsble for artifidon almost always ask whetber, 
as an alternative to the creation of anewwatersystem. servia canbe provided by 
an existing ILearby water utility. Many rcgulaton, either kom a plblic health or 
public utility standpoint, seem to feel so strongly about the Jize issue that they are 
essentially indifferent about ownenhip (except to the extent it may affect whether 
a utility falls within a Commission's jurisdiction). Most regulators setm to have a 
strong preference for the caarsron * of~watcrsmiamtoncwarcasas  
compared with the QcIldon * of a new and potentially nonviable small water system. 

The perennial debate over public versus private ownership wiU not be 
replicated here; there is no dear cansenrus on appropriate ownenhip sfilchue 

among regulatonor anyone &e. In fact, it canbeargued thtthe auswcr depends 
heavily on local political and economic cir- as well as the dmactam * 'a 
of the utility service in quutior~ Traditionally, a key advamage of nnmiapalitics 
has been their access to the capital necessary for improving utility i&astruclure~. 
However, the growing pressures on local government finaaces and the growing 
interest in developing private sources of capital may blunt the public+vmcxship 

future stru~ure of the water supply industry. Furthermore, some degree of 
"competition" among pubtic and private water utilities may eventually prove to be 
beneficial to the indusny as a whole. 

arderdtcdpbape . .  

advanqe.z Large private systems. in fac& may play an essential role in the 

OpfioN, m-1. . .  21 Adapted from SMC Marti~,  Inc., RcgiaMhurtlon 

Even in the wake of the 1986 tax code amendments, both public and prim& 
water utilities have some ~CCCSS IO tax-exempt bonds, but volume limits are imposed 
on the states. 

I. 
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The interest in exploring public ownership of water systems is underataadable 
given the predominance of private ownership of the smallest water utilities aad the 
concern that viability may be linked to ownership structure. In particular, small 

witiimobilebome 
parks) or the owner-operator variety (serving only a handful of customers) hove 
drawn considerable 6rc. In many of these imrestorowaed systems there is only one 
invator whose only available capital for the firm is persod capital. With tbe 
public ownership form, wbich can be loosely defined in terms of noniwenOr owned 
systems, there remain many spedfic altematms. * 23 O n a d e r d c , t b e r e a r c  
associations or nonprofit water supply corporations (which actuany are guaJipubEic 
entities), local special disuicts, and areawide special districts or authorities. On a 
larger scale, there are water districts, c o u n t y d  utilities, and even state-owned 
utilities. Many proposed regionalization poliaes depend on having the weight of 
government behind them, making implementation through public ownership easier. 

Ownership, however, does not consistently define whether a system falls 
under the jurisdiction of the state public utility commissions. As noted in chapter 1, 
forty-five state commissions regulate investorowned systems but in addition some 
have authority over municipal systems (fourteen commiyions), water districts (nine 
commissions), cooperatives (thirteen commissions), and homeowners’ assoQatl bns 
(nine ~0mmissi01~).24 ~n acidition, in selected states commission authority extends 
to regional authorities (Connecticut). conservancy districts (Indiana), water 
associations @hmxky), not-for-profit systems (Ohio), and miscellaueous political 
su~visions flexas).= ~n general commission jurisdiction over publicly owned 
water systems is more limited than jurisdiction over invcstor-owncd syste~ 

a barrier to the consideration of structural altemativa. However, it is noteworthy 
that within states, the struchlre of a proposed watcr system wil l  determine the 
nature of commission jurisdiction. It is poyible to circumvent the public utility 

water systems of au ancillary nature (such as those assoaated . 

The many variations in commission oversight across the states should not pose 

23 SMC Martin, Inc., Regionalidon Optiom; and McCall, I- 

*4 Janice. A Beecher and Ann P. Laubach, 1989 b e y  on State Commrvron 

Altemariver See appendix E. 

Regu&ion of Wuter and Sewer System (Columbus, O H  The National Regulatory 
Research Institute, 1989). 

. .  
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regulatory process by establishing a water system that does not fall under state 
commission jurisdiction. Those in favor of commission aversight will favor 
structures that make it possiile; those OpPoJed will not 

As seen above, many commission rules and state statutes Jpedfically require 
the consideration of alternative ways to provide water service prior to certification 
(see table 3-3). Ohio, for example, requires that a new water utility applicant show 
that “no aistiug agency, publidy or privately owned or operated, would or d d  
economidly and cf6aently provide the taCiiities and services needed by the public 
in the area which is the subject of the appli&oa*~ 

In 1991 Nevada adopted some very signifiarnt 1-on to assun the . 

continued provision of water service should a new water system fail (see appendix 
C).27 Pemitting authoriry belongs to the W o n  of Health, which m the 
permitting process requests comments &om the owner of the system, the local 
government within whose jurisdiction the systemwill operate, the state aqher, 
and the public service commission. pmposed p k ~ t e l y  owned watcr systems will be 
issued a special permit if they can demo#ratc that there are no alternative to 
their creation (such as the extension of &ce by nearby ~ystems). As a condition 
of the permit, system owners must post a fiveyear performaaa bond not with the 
state but with the local governing body (such as the aty council or county 
commission) of the jurisdiction in which they plan to operate because this governing 
body is to have the ultimate responsiilhy for water service should tbe system faiL 
The draft rules for the legislation spell out the requirements 

0) The health division may not issue an aPerating permit una the local 
govembg body submits Written doammum ‘on which assures that it 
will: 

‘ code, Ch 4901:1-1543, C (2). . .  26 0hioAdmuummrvc 

27 Small System Vil?ay Bulletin (A publicarion of the Ma of Ground 
Water and Drinldng Water, US. Environm~ntal Protection Agency) no. 6 (August 

., 1991): 2 
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' landstobesemed thewater 2 2) assumethedutyof 
system for its r o p o z s h a r e  of the cost of e continued 

applicant or o p t o r  of the water system and a suEiaent surety 
is unavailable. 

operation an 8 maintenance in the event of a default by the 

This approach could be used by the state public utility commissions as well. A 
certificate of convenience and necessity could be made contingent on the provision 
of assurances that a local governing body (or possibly a nearby utility) would fulfill 
the "obligation to serve" should a new system faiL A performance bond could be 
posted with the entity assuming this respomiility. Certainly local governments 
would be forced to consider carefully their poliaes toward development The w of 
such contingenaes may require new statutory authorities, but the potential benefits 
are substantial. 

Many contemporary state poliaes reflect the idea that the establishment of a 
new water system essentially is a last resort. The rules of the Connecticut 
Department of Public Utility Control make this poinc 

Lf the Department of Public Utility Control and Department of Health 
Semcs determined that a main Ucteosion is not fcayblc or no utility is 
willing to extend such main, and that no existing regulated public service 
or municipal utili or regional water authoriv IS w d h g  to own, operate 
and maintain the Lal constructed water supp facilities as a non- 
connected, satellite system, and if it is not feas le to install private 
individual wells, the licant may continue forward with the appligtion 
by satisfaaorihl prm& the following additional iaformation.. . . 

t 

While pubiic policies cau force amsideration of struchnal aItcmativq cases 
where there are no feasible Jtnwhlral dternatms + willramin. Insuchcasef 
regulators with ccrti6ication authority need not feel compelled to issue a certificate 
to a potentially nonviable system. In California, the commiyion rcsoivd to %eny 
certificates for a potentially viable system if another entity, such as a public utility 
or public district, is able to sene the proposed area" but also resolved to "deny 

28 " O p c r a ~  Permits for Newly Constructed Rivatcly Owned Public Water 
Systems," Division o Health, Bureau of Health Services protection Services, Carcon 
aty, NEvada (Draft dated May 27, lW), 5. 

29 lzlller of the Lkpament of Public utility control. SeUiQn i&292m-9 (see 
appendix B). 
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ccrti6;cates for operations which are likely to be uwioble or m u g i d l y  viable or 
provide inadequate &cc,wbetber or not auaisting entity can provide 
the subject area" ( ~ c e  table 34). In Otherwords, the obserre of a structural 
alternative dacsnat, according to the C o m m h i o ~ j u s ~  the establishment of a 
nonviable water system. 

No community mter service, it seems, is preferable to service by a nomiabk 
entity. This is a difficult but pmbablyneassyy exercise ofmmmiaion reguuoY 
authority. I n c a l i f o r n i n a n d e ~ c , i t i s a p o l i q ~ t o b e e E ~  In 
cases where commissionS do not  all^ the c s t a b ~ o f a n e w w o w s y s t e m .  the 
besthopcforprovidingcommunitywaterscrvicetotheareainthelongtummay. 
be through the use of a morc comprehensive appro ad^ 

to 

Comprchensivepolidestowardemerging~rsystcmsemp~ktta 
coordination among regulatory agencies, long-term smctwal solutions, and atum 
all,integratcdreswrccplanniag?o ~ntbiscase,integrata~planuiugismt~the 
least-cost Variety that can be conducted by larger public militkq but of the type 
that must be initiated by the state government and designd to encornparstbe small 
water systems under its jurisdiction. It is a parpdigm that is still in its infancy in 
the water sector. 

cdliusbetween been inadequatehaddraddressed, in large pan due toorgmzamd 
federal water resou~ce development and management on tk one hsrd d locat 
land-use planning on the 
placekpClUlyisaSSOCWd ' withrdestatedevdopmcn~ Morcover,floodiq 
urbanruno~andwatersuppiyadcquacyareamongthciDlaeJtbatcanbejointIy 
a d d r d  in a more integrated proce~s. 

Particularly in arid dimates beacrplanningalso canpromotcwaysto limit 
future water nccQ such as reduced lot SLeS, water4a-t phnnbing codes, and 

Historically, the intcrrelationsllips betwcenwata pod lnndure plnnning have . .  

The emergence ofsmall ~ystarrs m tbe 

30 ~ania A & d e r ,  J=CS R ~anders. and patridr c M ~ M .  I- 
Resource Pkmningfor Waer Udlitiec (Columbus, OH: The National Reslrlatory 
Research Institute, 1991). 

American Society for Civil Engineers, 1986), 308. 
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watereffiaent landscaping (xeriscape) practices. Unfortunately, water supply 
adequacy has not always been recognized as a critical land-use planning factor 

In many growth areas, development has been allowed to take place with 
little regard for the availability of seMccs, including water 
the charlotte mtmr area of southwest ~lorida, for examplZi  was 

ly In 

Integrated resouTEc planaing can help alleviate the proliferation of nonviable 
small  water systems by shifting the emphasis of utility plarming and making it more 
comprehensive in scope. A former director of the nowdefunct US. Water 
Resources Council observed this need over a decade ago: 

Water planning has to be revitalized by recognizing the interrelationships 
between land use and water w; a new basis has to be found for water 
phming. In the past, water planuing has tended to be based on 
projected economic and po ulation trends. Water resources planners have 

synonymous wth public goals. As a result, plaaning decisions have 
tended to focus on when. where, and how a 
future needs. Projections have become self- 

tended to use erojections o P population and economic activity.. . . as 
be built to meet 

Such planning may have been appropriate in the past. . . . However. 
water planner must now consider. . . . an expanded set of issues. . . . 
Phmng should become a pobitiv~J,,, for desirable change rather than 
a reaction to uncontrolled growth. 

For planning to help resolve the small systems problem, several institutional 
mechanisms may be required. To be effective, integrated planning of this nature 
may require new legislative authorities as well as a redefinition of state and local 
agency roles and rcspollsibilitics. As certifiers of new investorowned (and other) 
water utilities, the state drinking water admiujstrators and the state public utilify 
commissions can provide critical checkpoints to assure that new systems wi l l  not 

32 bid. 

33 Warren D. Fairchild as quoted in William R Smith, "Re 'onal Allocation of 
Water Resources." A& Water WorkstRrroaatlon . ' Journal73 (&ay 1981): 229. 
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emerge if doing 50 is not in the public interest. To make this d C ~ O a ,  
however, these agenacs need to coordinate their efforts as well as be aware of 
state water resource and land use planning mandates governed by other agcnaes. 
Local governments, too, wlst help assure that the cstabiishmcnt of new water 

certification anthori~ may need to hi ways of in- these planning 

evidentiary records on which de&kms arc made). 

commissiommay find rulcmakiq~ andgeaeric- appmPriate hr 
developingintcptcdpo~es. AnotberappropchiStbedmlopmentofmemorpada 
of undemanding among state agencies responsible for water utility d a t i o n  and 
regulation. Memoranda of understding already are m plaa in California. d e r  
development, in Flordia, and under amsideration in Pennsylvania and elsewhere. 
These agreements can help spell out agency roles and responsiiilities and provide 
methods for coordination A more coardinnted ngulatory protest 

some new water systems from falling through tbe regulatory aacks (as OQIPTed 
with greater hquency in Texas prior to the creation of the Water Commission). 

systems compora with planned development and laud w. Age& with 

considerations into regulatory procdmp (thoti&maalgtbempprtofthe 

MechamsmJ areemngingthatfacilitatcmorrcomprehensive~ some 

w w e n t  

Highlights of three comprehensive state viab- poliacs, all of which 
emphasize plaaaing. are provided in table 3-5. comcctiafs proas emphasizes 

water interagency eoaperation and planning as well as p b d n g  by indmdd 
systems. At the state level, Maryland ais0 emphasizes nonproiifcmtim and 
planning Regional authorities in Maryland, sucb as the Governol's cbmmsum on 
Growth in the ChCsapeaLe Bay Region, nintOrce the idea ofptannedgrow&I~~ 
Another leading example, afterwhich other state prognunt are being modeled. comes 
from Washipgtonstate,whcrc ~Pdaptedplnrminglegislationcallsfor 
"improved coordination between states agencies engaged in water system pkaning 
and public U t h  regulation and local govrmmcnts repnsible for Lmd use planning 
and public health and ~afeQ."3~ The statute funher provides for tbe stm@mhg 
of ~ p l a n n i n g p r ~ e s a n d p r o a s J e s d i n d u s i o n o f  smallsystems 

. .  
. .  

34 Governor's commission on Growth in the Chcsapakc BayRegion.pmrcCting 
the Futunz A V i  for M m y W  (Baltimore. MD: Maryland Offia of planning, 
January 1991). 

35 stateofwNashington,substmcte Suu8eBiUNa 64aa(signcdimo krca 
March 21,190). 
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of three new state authoriticc 

withiu a planning area 
serving more than 1,OOO customers. An areawi a"ms e supplement defines sexvia 
Individual water system plans are required for 
area boundaries for the region, defines plans for promding new service, and 
provides an assessment of the potential for regionalization strategis, 

The joint DOHS and DPUC ce&ication process for new ~ m s  ProVidcJ thc 
state with extensive authoriv to contrd new system formstlon and state 
officials report sucow in reducing the growth of nm systems. Cenificption 
authority extends to all new systems regardless of ownenhip. 

. 

- 

- Strong controls on small system formation and operation are based on a 
tradiaon of strong coun government, a concentrated pattern of urban and 
suburban development Lt lends itself to regionalization, and visi- 
legislation. 

Counties must develap comprehensive water suppIy plaas that specify stmice 
areas, needs for new service over the next ten yean, and bow 
newwatersynemswillbefinanced planninggrantsareavailab toeormties. 

- 
7- 

- The Marylaad -t of EwiromDent W E )  has the e n i t y  to rapire 
evidence of viabil~ty from propoacd new system Bevelopus incMing hamad, 
managerial, and technical data it deems relevant 

- The MDE has the authority to co 

Municipalitiies have authority to take over failed private systems by 
condemnation or by agreement. 

I operationof &sting systems in a 
manner tbat wil l protect public laz. 

- 
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TABLE 3-5 (amthud) 

washingtoa 

Under the Public Water System coordination Act (1977) coordinated water 
tem laus are to be dewloped for critical water supply service areas to k r x  efine throughoutthenate. 

+ T h e p l a n n i n g r o c e s p ~ i u  
npvation op individualwater f;erluu ed details for individd p 

standards for We, operation, ad management to encompps small systems. 
* R e g u l a t i o n s o f t h e ~ w a t e r ~ h a v e ~ t h e s c a p e o f  . 

source: Derived aud ~WadeMil lerAssOaates .  * ~ s t a t e i ~ t o  

Miller Assodates, Inc. 1991). chapter 3. 
Addnrr No~l-Vhbk z water SVJtcmr in Pmnryiwnur * (Arliagton. V k  wade 

in Pennsylvania, where small system viabiIity has a prominem plpce on the 
regulatory agenda, much attention is  beiag paid to the development ofbetter, more 
comprehensive procedures of water utility regulation A recent report emphasizes 
the importana of the certification process as the state’s principal screening device 
for emerging water systems.36 n e  prom screening process for new mms is 
illustrated m figure 3-1. It emphaJizes early coordination among the Department of 
Environmental Resources (DER). the Public Utility Comrmss * ‘00,adlocalplanning 
agenda The application process funher emphasizes the watcr system’s capability 
in preparing a facilities plan as well as a bprsiwy plan ads t ing  ofdcvant 
managemcntandfinandalda*l Thestatcrgencies~wethacplnnsto 

before a system is established is very importans espedalhl for Srmn water systems 

with local plaaaing or zoning agenaes, such as m t y  boards or development 
commissions, may prove to be a critical factor in reducing the prolifcra!ion of 
nonviable small water systems. Local officials appr- real estate development 
must be accDuntable for the adequacy of water supply and other iaframuctuns for 

expliatly ewiuate the proposed system’s lhbii&. A@@ regdatoly i l d v a n a  t 

w h i l e m a n y p l a a n i n g i s u e s e n a c o m p a s l a r g c ~ h i c r e g i ~ ~  ‘on 

36 Wade Miller, Stare Initiryivef See also John E. Gromwell, IU, Walter L 
Harrier, Jay C Ahim and J. St hen Schmidt, “ s d  water Systems at a Cross- 

84 no. 5 (May 1992). 40-8. . .  roads,” Joumrr[ of the A m h a n  % ater W i  Asmc@wn 
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New System Viability Screening A.Ocess 

Fig. 3-1. Pe 
as depicted z a d e  M& AsJodate$ he, The Norion’shbk W& Repon on 
Wurer Sup& (Washington, Dc: National Council on Pubiic W o r 4 . ~ o v e ~ n t ,  
1987), B-3. 

ivania’s oposed viabiliv screening process for new water systems 
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that development. One way to ensure this is to make local government units 
themselves ultimately responsiile for providing senice should new systems fail 

The burden of proof in certification must fall on would-be water systems 
within a comprehensive, integrated water resouTcc planning framework. Within this 
framework, regulators should ask whether the system cin provide safe, adequate, 
reliable. and envkonmentayI benign &ce at least cost and consistent with 
statewide, regional, and local planning goals. In the mterest of promoting the long- 
term viability of the water suppiy indusay, it is  rwollpble to require utilities 
seeking certi6cation to demonstrate that altenmiva to the creation of a new 
system have been d a u s t d  Further bgumtation of the indusay only 
exacerbates its difficulty in complyingwith mmprehcnsive policies. It also is 
reasonable to require new systems to back up theii venture with asmmces that 
another entity can provide water service should they fail to do so. 

Although most policies toward new water systems can be classi6cd as 
nonproliferation policies, because their aim is to prevent the emergence of new 
small water systems, some small systems will emerge anyway. Their emergence., in 
fact, may be well justified and well planned3' If public policies toward emCrging 
systems are working wdl, only systems with a good chance of nwival will get 
certified and begin operations. Unfortunately, past proliferation is to blame for the 
existence of many udsting nonviable systems. Policies for these  system^ are 
addressed in the next cbapter. 

37 Using Ohio as a case study the 
a atizen's "how-to" guide for creating a small 
Council of State Govemmats,An 
wotcrsupply syam (Laoington. Ky: The 
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CHAPIERJ 

VIABlIlTY POLICES FOR EXISIWG WATER SYSIEMS 

Past proliferation and finaadsl distress caused by a variety of factors have 
resulted in the existence andpersiStena of thouads ofsmallwater systemswhose 
viability is precarious. For failing water sy~tems institutional solutions-regulatory, 
structural, and comprcl~&~~-are v i r t d l y  imperative. While the primary issue for 
emerging water systems is a regulatory one (namely d c a t i o n ) ,  for d t i q  
systems issues of suucture are especially importans re f k ing  a strong interest in 
improving the indusfry's effiaency and, hence. viability. 

As emphasized in chapter 3, regulatory tools are essential in screening new 
water utilities to help assure viability at their inception. However, even the most 
carefully crafted certification potiaes will not prevent some systems *om emerging 
that will have trouble down the road. Tbe role of regulation in affecting viability 
goes well beyond certification, espedally for small water utilities. As with 
emerging systems, two key state agencies that implement policies toward cxi&g 
systems are the drinidng water authorities and the public utility commissions. 

Appendix C ofthis report provides weral state statutes addressing the issue 
of small water system failure and empowering state regulators to do something 
about ic connecticUt (taLeaver statutes), Nevada (assumption of control by a local 
governing body), New Jersey (failure and takeover), Pennsylvania (acquisition 
adjustments, takeam& and receivership), Texas (certification, receivership, and 
state supervision), and Washington (failure and receivership). 

State Drinking Water Authorities 

Small systems have long benefitted from assistance by state regulatory 
agencies, a situation that stands in stark contrast to the relationship of regulators 
to regulated in most other sectors. Over the years, state drinking water agenaes 

.. 
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have provided a variety of services, most of which are paid for by the utilities 
through fees. A mid-1980s m e y  identified several of these 

- Emerpcy assistance rovided by 100% of the states surveyed) 
* Traixung  course^ (81% - Corrosion control consultation (81%) 

- Prepdon  of rate c ~ s e  appliCati0m (5%) 

Of course while few state drinking water program administrators provide rate 
we ayistance to water systems, state public utility commissions often do, as noted 
below. In addition, half of the states surveyed reported being supported by other 
government Uaip (sucb as county health departments) in regulating and providing 
technical assistance to  ma^ water systcm~.* state-sponsored 10cal loan program 
have been one of the traditional sources of financing for small water udities3 

However, the awjtance role of state drinLing water authorities has been 
eclipsed by their rcgurororV role under federal drinlring water regulations. As 
Robert Md=all observed m 1986: 

% ' &latnm when needed. With T* Traditionally, state encieswere more oriented toward 
services with the ba p of re 
passage of the Safe Drink@ a m  Act of 1974. regulatory 
agenaes were obligated to become more re 
resulting in disccmile decreases in the Pry tional service On- 

1 Robert G. McCall. I-nal Ak- or Small Wma Sysfons 

2 bid. 

3 Barry R &graves, John H. Peterson, and Paul C. Williamg "Financial . .  
Strategies for Small ystems," Journal of the Anwican Wmer WovktAruKlmros! 
(August 1988): 42  

(Denver, CO: American Water Works Assodation d esearch Foundation, 1986). 65-7. 
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pro- and the necessity in some states to charge for xnne 
SeMCeS. 

Tbe more Spingent requirements of the 1986 amendments to the Safe Drinking 
Water Act (SDWA) along with more limited state resources have s e d  to 
strengthen the emphasis of state drinldng water programs on regulation as compared 
with assistance and service. While many states continue to offer grant and loan 
programs for small water systems, these programs generally have limited availability 
for privately owned &ms, are constraid by state budgets, and are not sufficient 
to cover the 6nancial seeds of the hdumy. Unfommately, at the timc small 
systems need this assistance the most to improve regulatory compliance, it is far 
less acccssiile. 

one type of assis*mce that Jtill shows s i p  of life is statc loanprograms. 
Loan applications can be used by the states as a viability screeniag device for 
udsting water utilities. The nation’s most well established program is PENNVEST 
(established under the authority of the Pennsylvania Irhstructure Iwestment 
Authority Act). The application process for financial assistance under the 
PENNVEST program consists of consultation, phning, and coordination with the 
Department of Ewinnune ntal ~ e s o u r c e ~  engineer.5 sc~eral other states, including 
Missouri, are developing loan programs for small systems, too. One impartant 
feature of these programs is that they involve assistance not only for publicly 
owned utilities (as is the case with many public programs), but privately m e d  ones 
as well. 

through private initiativq something the US. Environmental Proteaion Agency 
encourages. Small utilities are encouraged to take advantage of the publications, 
programs, and senices made available through such organizatiosJs as the American 

the Rural Water Works hsoaao . ‘on, the National Rural Water Asoaamq 
Community Assistarm F’rogmq and the National Small Flms Clearinghouse. 6 

Assistance orgauizations also are emergiag at the state leveL In Ohio, the 

Some forms of assistance once provided by the state are now being provided 

. .  

4 Lbiti.65. 

5 wade Miller Associates, ~ n c ,  State ~nitiativa to- ~m-vlcrbl~ ~mrrll 
WnrerSysremc in Paurrylvrmirr (Arlington, VA: Wade m e r  AsJocrateJ, . Inc, 199u 
9-3. 

See the listing at the end of the bibliography. 
79 



Association of Rural Water Systems formed a nonprofit corporation, Small Systems 
Assistance, Inc, "to help small water systems achieve compliance with EPA 
regulations, providing training to the small system operator and have certified 
operators on call to work with system operators to solve operation, maintenance, 
and management c o n a r n ~ ~ ~  

In keeping with the inaeasing focus on regulation, strengthening operator 
certification  ha^ become a priority in a number of statc drinkiq water agencies8 
The New Hampshire Department of Environmental SeMccs nquires water system 
operators to attend a course and demonsnate profiaency in order to have their 
certificates renewed The state facilitates the educational process and helps water 
systems build reference liiraries by purchasing textbooks in bulk at a discouat and 
making them available to operators attending classes sponsored by the state. Utah 
atso plans to revise its program of minimum aaining requirements for watcr system 
operators and continuing education aedits for renewals. 

improving the viability of the water supply industry though the individual water 

suppliers may not see it that way. When a firm repeatediy cannot meet rrgulatory 
standards, this should send a signal to regulators that the firm's viability may be 
questionable. ~ a a y  imiitutiona~ alternatives that regulators can sect ,  induding 
such drastic measures as mandatory takeovers, are grounded in the desire to 
improve regulatory compliaace. Of course, SDWA compliance is only one measure of 
water system performance and ody one type of trigger for intervention. 

improving small system viability. Its recommendations appear in table 4-1. Some 
methods (such as outreach) involve direct effects on system pexformance while 
others (such as certification and planning) are indirect, or more institutional in 
MWC. The methods also vary in terms of cost to the agency with more costly 
alternatives probably requiring a longer implementation t i m e h e .  Another strategy 

Regulatory enforcement of drinking water standards can play a key role in 

The EPA encourages state drinking water authorities to expand their role in 

Charles McFarland, "Small S tem Assistance Inc.: A Problem-Sow 
Approach," %z Ohio SmalI S y s t m  x" cws, (Spring 1992). 

a Small Sysrem VLabiiity Bulletin (Wee of Ground Water and Drinking Water, 
US. Environmental Protection Agency) no. 6 (August 1991): 2-3. . 
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TABU2 41 
EPA RECOMMENDATIONS FOR DRINgING WATER ADh4MSlRAlQRS IN 

I M P R O W N G E X L S I T N G S Y ~ ~  

RCCOmlDU&th DirectaJdireu GSt 

Develop a policy Direct Law 
Conduct outreach Direct Medium 

Develop satellite plans mea 
Obtain authority to implement Direct 
involuntary mergers/aq&tions 

Medium 

Medium 

Strengthen operator certi6cation 
requirements 

Indirect Law 

Implement operating permits Indirrct High 

Conduct areawide planning Inclirea High 

encouraged by the EPA is better coordination among stat+ regulatory agencies, 
including the public utility commissions, as diswsed below Mder comprehensive 
policies, 

State Public Utility Commissions 

Because of the nature of commission jurisdiction, the state public utility 
commissions have a  substantia^ role in addressing the  mall systcm~ probi~mg  he 
viability of small water systems has long been a source of concern to regulators but 
only recently have some fairly aggressive regulatory tools emerged to help them 

9 Raymond W. L a w n  and Vivian Witkind Davis, COmmrraon . * 

S m d  Wots Utiliiiec Some Isara and SOWOILS (Columbus, OH: The Nanonal 
Regulatory Research Institute, 1983). 1 

Regulationof 
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address it. These tools are not confined to the artification of new systems, as 
addressed in the prcviouS chapter, but also apply to existing sy~tcnu 

that many small -terns come to the attention of regulators in the 6rst placc. 
Commissions spend an inordinate amount of time on water utility regulation 
relative to the size of this industry (compared with other regulated industries - h  
because of the problems of small systems. Many commissions have tailored the 
regulatory p r o c ~  to the needs of small water systems. 

h4aq states provide simplified procedures for small systems, including 
simplified rate filings (twenty-two commissions) simplified h- or pmedhgs 
(twelve commissions), simplified reporting (twelve commissions) and other foms of 
assistaace or simplification (eight commissions).lO IZI addition to their r e m  
roles. commissions also provide assistance to small utilities. Many hve access to a 
variety of resources for improving the effectiveness of regulation and the condition 
of the systems they reguiatc.11 Commission roles include r e f e d  and coordination 
with other organization, advocacy before other agencies, and direct provision of . 

seMces or assistance to small sysrems. Ageneystatrin Arizonaand Ohio m 
among those who publish occasional nmslettea directed at the small water utilities 
under their jurisdiction. 

t e rm of ratemaking issues, especially in determining revenue requirements and 
designing rates. In some oases, sraff have been known to recommend a rate 
increase higher than that requested by the utility in order to improve its finandal 
picture (something almost unheard of in the regulation of other public utilities). 
State regulation also may force some utilities to do a better job of ~ ~ ~ d k c q h g  
The Public Utilities Commission of Ohio uses the annual repons both "tn ensure 

"financial ratio standards for the industry and studies in the long-term trends of 

The mainstay of public utility regulation is ratemaking. It is in this proce~s 

Commission naff often have more expertise than small system operators in 

that the 6naucial integrity of each utility is being msinnincd" and to develop 

lo Janice A Beecher and Patrick C Miinn, l k n p k i o n  rmd R,&zmy 
AZtematiwPfor Waer Utilirics (Columbus, OH The Nanonal Regulatory Research 
Institute, 1990). 

11 Vivian Witkind Davis, J. Stephen Henderson, Roben E. Burns, and Peter A 
Nagler, Commission Re@ation o Small Water UtiIitics.- Outside RewRclus and their 
Eflective User (columbus, O H  74- e National Regulatory Research Institute, 1984). 
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these measurementsnl2 AS in the case of enforcing state drinking water 
regulations, enforcing commission regulation can have a positive effect on viability 
because of the performance incentives (and disincentives) provided. 

new policies dealing With the problems of small water systems. Many of these 
poliaes concern structural solutions (such as acquisition adjmmcnts and mandatory 
takeovers) and are disascd below. Some concern spcci6c methods ofmmakhg 
For example, as noted in chapter 2, many smell water systems have no rate base or 
even a negative rate base. The w of operating ratios to determine revenue 
requirements can be used in such casesu Hawever. this methoddogy docs not 
resolve the underlying problem (assuming one perceives it as a problem), of lack of 
rate base. 

Increasing in importance is the role of regulation in helping (or hindering) 
small water utilities cape witb the 6nancial pressures brought on by the Safe 
Drinking Water Act (SDWA). For ucamplc, one of the most promkhg depelopments 
in the area of finandal assistance is the emergence of private lenden, such as 
Heartland Resources, hc., whose program spcci6cally is designed to mcet the needs 
of small  water Heartland emphasizes establishing good working relations 
with utility regulators, who must approve the project being finand and be familiar 
with the terms of the loan. Heartland also requires, however, that aU needed rate 
increases or surcharges be put into effect prior to the loan's closing. 

surcharges) the issue of whether regulatory lag wiU present a potential M e r  to 
financing also emerges. For some jurisdictioos, this and similar situations may raise 
the issue of using a future test year in projcajng utility expenses as Wen as other 
ratemaldngissue such as the use of phase-in plan& allowances f o r ~ u s e d  
during consuuction (ANDC), funding for QDDstNctl 'on work in progress (CWIP). and 
contriiutions in aid of construction (CLAC). A big issue for debate is whether some 

Commissions are being asked to design (and are being empowered to implement) 

In addition to amcans about ratemaking treatment (such as the use of s p e d  

12 Wma and Sewer Newsher (Public Utilities (lnnmm * 'on of Ohio) 4 no. 2 

13 ROLMX~ u  ark, %e 

14 "Smallco Loans" Wma(Nati0nal ' 'onofWaterCo 

(November 1991): 12 

for small water u a t i c s , * X w e  

no. 3 ( F a  1991): 41-d Resour- hc., 

Rewnues-AnAlte& 
1988), 343-53. 

tion m& 

"f""' 32 at (2K) 4% 464. 
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fom of commission p r e a p p d  of utility iwestments (or the debt service 
associated with them) is desirable, espeaally in light of SDWA rqu i r emen t~ .~~  

For systems in crisis, some fairly dramatic solutions can be imposed As 
already discussed, public utilities rarely actuaUy me for banlauptq. Still, some 
states (such as Missouri, Pennsylvania, Texas, and WaJhington) have found it 
necessary to strengthen their reaiverJhip authority so they can, at least 
temporarily, assure that utility operations do not fd altogether. Receivership is a 
drastic measure but may become nece~sary to presem service. It may lead to more 
permanent structural solutions, as discusJed below. 

Under signi6cant new authority, the Texas Water Commission can now place. 
water systems they c o d e r  to be in severe h c i a l  trouble under the direct 
supervision of tbe agency.16 AS of 1995 a few systems in the state were under 
such supervisory sfatus. Commm * 'onstaffputthesystemJona"finaadaldiet"and 
emphasize careful recordkeepink Cash is set aside for contingencies, which is a 
practice many small water utilities probably do mt follow. Major cash outflows 
must be approved according to priorities, and SalarieJ to utility ptrsonnel have a 
lower priority than paymeats to creditors. 

of convenience and necessity. In Tcras, the Water commission can, after notice 
and hearing, revoke a certificate if it finds that the certificate holder has never 
provided, is no longer praviding. or has failed to provide continuouS and adupate 

C.) As a mattcr ofpoliey it generally is used in conjunction with granting a 
Certi6cate to another entity better able to pmvide serrrice. Most ammissions 
would be reluctant to exercise this authority in sach away that communitywater 
service was disoonturued . altogether. 

On OCCBSiOn, a redudon ofrcgulatoryjurkhion is proposed as a mesas of 
solving "the small water systems problem." hinldng water authorities generally do 
not have the option of exemPting problem systems from rcguhioi~ However. the 
jurisdiction of the state public utility c~mmiss io~~  is defined by various form of 

In an extreme case, some commissions may revoke a water system's certi6cate 

service in the area, or part of the arc+ covmdbythe certificate (see appendix 

15 me rationa~e for reapprova~ might tu easier for s m a ~  systems, wha~e  

16 Per intervim with George Frietag of the Taras Water commission in March 

access to capital is severely Luted. 

1992. . 
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selective exemption. The Iowa State Utilities Board, for arample, only regulates 
investor-owncd systems serving more than 2,000 customers (ow one system at the 
present time). Deregulation from an economic standpoint does reduce regulatory 
costs and adminispative burdens on regulated firms. However, deregulation in no 
way solves the persistent problems of small water systems and, in fact, may makc 
matters worse by ehinathgovasight as well as opparrunities for a t a t i v c  
interventim Regulation can & smid by compelliae utilities to improve 
their te&nical,.finaaciaz and managerial perfomanca Another important role for 

arise to make it more eflbicientand dtimatdy mor6viabIe. 
regulators is to promote re%m%mq * thewatcr~lyindustryasapportrmities 

A fundamental and naxsary approach to the problems of udsting nonviable 
small  water systems is to pmmote changes in the institutional Jtructrpe of warn 
supply, specifically by promoting comoIida!ion or regionalizatiou TheJe structural 
(really. " r e s t r u d " )  poliaes wil l  play a aitid role in the induJay's 6utnre. An 
early study on this point recognized that consolidation would not be advantageous 
only to the indusq? 

The 

oc(xu as system size incrass. .  .Another benefit of 
consolidation would be to reptory agencies, who would have 
fcwer systems to monitor. . . 

tential advantages of large re@onal systems appear to 

offset risingconnunercosowitb the ddniugunit coststhat 
r esupo t fromeconomies of scale and sae that can- 

Because viability seems inexorabIy linked to cumomies of scalc there is a 
strong interest in consolidation solutions, which can be implemented p d u d y  and 
may be essential to the long-term health of the Water-mppIy industry. 

l7 Donald L Hooks, Treated WaterDarmd and the EcAMmicr of 
Regiodizdon (Cincinnati, OH. Munia al Environmental Rescar& Laboratory, US. 
Environmental Protection Agency, 198Ofl2 
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Consolidation not only is more effiaent, but it a h  provides a means of reducing 
the risk of failure for individual water systems18 

saucaualal- ' es for &sting water systemrvary in c o m p l c i ~  and the 
resources required for implementation. I n f d  agreement% for example, constitute 
a more modutsobion,while consolidaion through mergers and acquiritiolrs 
involves amore substaaoial commitment to resrmeturitl& 'Ibe more substantial 
optionsusuallyaffeatheownushipcharaderdawaterJystem ThusJtructural . 

options in general reflect institutiooal relationships rather than physical or 
hydraulic ones, although hydaulic inter- 'on of systems is more likely to 
occur in more formalized. structured relationships. Economics can be manifested in 
physical facilities but also in other areas of utility Operations (such as billing and 
COllectiO~). 

The view adopted here is that any institutional change promoting economies of 
scale or scope for existing water systems is a st~~ctural solutiom Other 
subclassification schemes (such as structural versus n o r m u d  regionahtion) 
sometimes are 
each implying a more dramatic effect on the iustitutional character of utility 
service, seems to be more appropriate to the understanding of these structural 
choices. A prormncnt * study of regionalization llso begins with this vim 

Far this analysis, however, a continuum of relationships, 

or physical combination of . .  Regiodization is the 
two or more community water systems for unproved piaaning 
operation, and/or managemem Regionalhation should be 
nmed in the context of a rmrge ofpassib& npprwdry from 

admuwratk and management arraagement to provide 
the actual pbysical inter- 'on of systems to an . .  

18 David W. prasiflca. Gunnt T d  m Whtcr-srcpply Plmvling: Issues, 
Concepts, and Risk (New York Van Nostrand Reinhold Company, 1988), 17-20. 

19 Sometimes a useful distinction can be made between "software" roaches 
(such as agreements) and "hardware' approaches (such as sharing physical%ties). 
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common te 
more systems. 

operational, or financial services for two or 

Appendix D of this report provides definitions as well as a listing of the 
advantages and associated with various regionaiization optiom 
derived from research by SMC Martin, Inc for the Environmental Protection Agency 
and by Robert G. McCan for the American Water Works Assoaab * 'onResearch 
Foundatioa21 Regionalization optiom range from fairly modest and info& 
methods to more permanent and structuraUy -cant alternatives. Some 
examples, based on EPA case studies, appear in table 4-2 below. As discussed 
below, some of the structural options that might be undertaken to deviate the 
problem of small water system viability indude informal agreements among systems 
formal agreements among systems, satellite management of a smaller system by a 
larger system, voluntary mergers and acquisitions, mandatoxy mkmwexs, and public 
ownenhip. Following their description is a discusion of implementation issues. - 

Informally,watcr systcnn can assist each other in avariety of ways. An 
informal agreement is a voluntary cooperative amugemcnt between water systems 
or between a water system and another service entity to provide a needed function 
or share a common facility. Systems can share labomtory facilities, storage 
facilities, and billing equipment; they can provide water to each other on an 
emergency basis; and tbey can share operation and maintenance functions or 
personncL Perhaps most importaut in the era of the Safe Drinldng Water Act is 
the s h a r i n g o f t c c h n i c a l ~  specificaUydinctedtowardimproviagrcgulatory 
compliance. Another fom of info- agrtement can be realized through regional 
councils of local officials, which provide a nonbinding forum for identifying 

qtions for S d  water systemr . .  20 SMC Martin, hc., RgioMkrmMn 
(Washington, DC U.S. Environmental Protanon Agency. 1983), III-1. This study 
goes on the makc the distincton between structural and nomtxuctural fonns of 
regionalization, which is not adopted here in favor of the idea of a continuum of 
choices all involving structure. 

Optians, and Robert G. McCall, 21 SMC Mu& Inc., Regiodzzatwn 
I ~ M I  A l t d  for Small Water Swum (Demer, CO: American Water 
Works Assodatibn Research Foundation, 1986). 
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TABIE4-2 

- Waterguard, Inc. provides small systems in Ore on with 
routine testing and maintenance. regulatory an rate- 
advice, financial analy& and bookkeepink 

- Wastewater Service, Inr, provides OBiM services an contract 
with small water systems in North Carolina 

t conpacts with 
pnirattvendors 

Crosby Water and Sewer SeMces, begun by a mobile home 
park m e r  who became a certified water 
provides O&M and emcrgenq and management services to 
small systems in North Carolina. 

- A homeormm'asocktion in WaJhington mntmctd with 
Public Utility District No. 1 of Kitsap county for a 
comprehenuw system BsseJsment 

operator, 

- Southern New HamPJhire Water Company provides OBiM 
services to a smaIl muniapal water system. 

- Under the state's takeover legislation, the connecticUt 
@OB) and the Department of 
jo' determined that 

Mandatory TaLeaver 
(private) 

9 Company sho d taLeaver Greenaaes 
small water system 

- Citingreplatorycompliancc roblemswithboth endes,the 

of two divisions of 
Connecticut DOHS and DP rp C order the r e c e i v c p  and 
ultimately the takeover and. 
H e l m s , I ~ ~ c b y t h e C a m t e f t i ~ ~ m p a n y .  

F o d o n  of a 
public systrm 

- LaLewood Village replaced its developer-mn system with a 
benefited water dismcs made possible through a federal 
loan,aspccialtaxaJseYmenSandtheneotiatedp~ 
of wholesale water from the City of Des h! o h &  Iowa 

- State loans and a grant made is possible for the formation 
of a regional water system in North Lakepoe replacing 
numerous small water systems. 

source: hthors' derivation from U.S. EnvironmcntaJ protection 

Environmental Protection .. 
t h e v i i i I i r y 0 f ~ S m a l l  wurersystcmr (washington. 
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problems common to a region and promoting mutually agreeable solutions.~ This 
type of agreement may be especially appropriate for publicly-owncd water systems. 
Water districts, rural cooperativeg and homeowners' assodatiom, for example, might 
band together to share resouras and experrise. 

In some cases, informal agreements can yield certain economics of scale for 
the systems and ratepayers involved. The informality of the agreements, however, 
is both an advantage (in terms of flmiility) and a disadvantage (in terms of long- 
term stability). Also, more significant economies arguably can be gained through 
more formal agreements - 
service contract, which is a legal agreement between water systems or between a 
system and a service company to provide a 
to such a contract include water plant operation and maintenance, distribution 
system maintenance, billing and colleaion activities, and emegency and repair 
functions. In addition, some systems may enter into water purchase contracts on a 
wholesale or retail basis. Some small systems can enter into contracts with 'circuit 
riders" who provide operational and mauagerial services. Others might pool 
resources to hire engineering or consulting firms on a short-term basis. As in less 
formal arrangemenrs, basic service contracts can improve system economics and 
mitigate against the risks associated with small system operatiom. Such agreements 
also may lead to more formalired arrangements 

A joint service agreement is a more formal and somewhat more coxnplcx 
method for sharing or exchanging activities among watcr systuns or sema 
entitia.24 such agreements may be used for the development of water sauroe~; 
common ownership of system facilities, equipment, and vehicles; purchase of 
equipment, chemicaJs, and mechanical parts; and the exchange or sharing of service 
activities, such as operation and maintenance, and billing and coLleaions. An 
example is the joint purchase of meters by members of a regional water aJsociatioLl 

Informal relationships among water utilities can be formalized under a birsic 

Services potentially subject 

22 Ibid. See appendix E. 

23 bid. 

24 bid. .. 
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in order to get a lower per-unit price. Another is the use of formalized agreemen& 
to help utilities resporrd to drought and other water supply 
addition to economic advantages, such agreements are more stable than hformal 
agreements. For systems where physical interconnection is precluded, iaformal and 
formal agreements can help systems take advaatage of scale e~onomits, men though 
they may be limited. For some systems, thesc agreements mpyprecedc more 
permanent structural relatiollJhips that seek to extract additional eoonomieJ for the 

In 

system involved. 

Along the continuum of structural alternatives. satellite managunent is a 
further expansion of relatiooships defined under formal agreemeno. Aecordiag to 
Robert G. Mccall. 

and owned by the larger utility. 

This very broad dchition encompasses a vaxiety of r c l a t i o ~  even changes 
in ownership (which typically constitute mergers or acquisitions). Simihly, 
conhecticut regutations specify that sattllite management is accomplis~~~ through 
ownership or contractual arrangement by which a utility assumes full managerial 
and financial respomiiIity for any new noninteranmeaed  system^ within its 
exdusive semicc area.27 ~n addition. utilities arc respxniile for using sate~te  

management or other muuls of aJsisting failing water systems in their area 

25 Donald Hooker, -A Regional Response to Water Su ly Emergenacs,' 

26 McCall,I ~ n a l A l t ~  35. 

J o d  of the Amencan . wma W~~ * * 73 (May 198lrZZ-37. 

27 James R McQueeq "Takeover of Small Failing Water . .  Systcms'Pmceuibags 
of the Annual conference ofthe American Waer Wonkr e 1991. Denver. 
Co: mencan Water Works Assodation, 1991.34145. 



Perhaps the most imponant elements of a satellite arrangement are the more 
formalized responsibilities of a larger, more viable entity and the fact that it 
remains physically separate from the small water system. The large and small water 
systems involved in a satellite relationship may be of like ownership (pblic or 
private) or not Though the managing agent is typically another water ufity, it 
might conceivably be another type of utility (such as an electric d i t y ) ,  a private 
vendor, a nonprofit associatio~ or a government agency. Whatever the 
arrangement, satellite management provides a muuu of sh ing  mna@d expertise 
with systems lacking this essential resource, although the technical and hancid 
performance of managed systems should be positively affected as Wen. When a . 

larger system assumes responsibility for several smaller ~ystem~, satellite 
management becomes a rudimentary form of i n d w  consolidation and should result 
in improved economies. 

Sewral water utilities now have had substantial experience with satellite 
management There is some evidence that satellite management can improve system 
conditions, enhance reliability and adequacy of supplies, and bring SYstemJ into 
compliance with drinldng water  regulation^.^ Even though costs and rates may 
increase as a result, they may actually increase by amounts less that what would be 
required if the smaller system continued operatioas alone, particularly when eying 
to meet drinldng water regulations In other words, many small systems are 
operating in a defiat position in the 6rst place, so an increase in costs (to remedy 
problems in quality and reliability) can be expected whether or not a structural 
change is implemented. 

of From a public policy p c ~ c ,  the merger of utilities or the accpsmm . .. 
one utility by another is an a t t r a ~ ~  * e solution to the viability problem. _The larger 

ting from the merger or acaus * 'tion should benefit h m  greater scale . 
ealnomies in plxuktmB . benesaccesJ to &tal, a largcrcustomerbasc, more 
management capab ilitics. and so on The Oycrau 6nancid characrer of a larger 
system is less precarious than the smaller one. F i i ,  the larger system is in a 
better position to meet regulatory requirements (both economic and public health) 
and provide a higher standard of water service. 

c 



Acquisition activity among water systems subject to state Commission 
regulation in 1990, not surprisingly, was most substantid in those states with mgw 
water systems, as reponed in table A-7 of appendix A. & d i n g  $e states in 

mergen (eighteen), m-d Ron (~wc~vc ) .~  A 1989 NRRI  CY 
reported acquisitions =dhg to the nature af tbe aapkhg entity. N d d l y ,  
acquisitions by nonprofit OrganiZatiaaJ (homea~nm’ asochthn. coapmtive, or 
.other not-for-pro& organhuion) were estimated at about thirty-three; acquisitions 
by local governmental units (city, county, or water district) were estimated at 
eighty-nine; and acquisitionby iwestorowned water systems at one-hundred forty- 
threePo FOW other systems were acquired ty another private entity, induding 
other (nonwater) utilities. 

a commission staff member, k e i n  
deciding to take over a water system include the syste~&&&cal proximity, their 
condition. and the amount of capital needed to bring the smaller system in6 
compliance with regulatory standards, and the disposition of the state public utility 

i n v e s t o r 4  and other types of water utilities generally require approval by the 
state public utility ~ommissiOn, which may attach conditions to the deal. If the 
resulting structure involves a parent company with subsidiaries, a variety of 
additional regulatory overdght issues arises2 

merger of a smaller system with a larger one. In this case, no regulatory 
involvement occurs until tbe transaction must be approved by appropriate resulatory 
agencies. A second type OCQUS because regulators pmvide a certain degree of 

rth Carolina (ninetyac), Texas (seventy), Arizona . . .  

/ 

commis.5ior~~~ Mergers, scquisitions, and other tnnsaa ‘ons involving the assea of 

Acquisitions can oc(zv in three distinct ways. Fm is the private, voluntary 

29 l’hcscfmdings arc consistent with carlkr6ndings by the NRRI reponed in 
Mann,Drce.sc,andTucker,McgcnrmdAcquisitionr 

30 199oMuu~onco~Regylmianofwatersyslcmr 

Kenneth D. Miali. “Lbe Problems of Small Water 
Takeover as a Solution.” Pnxedng the Fifth NARUC BicMial 
Informrrtion Gx#2mue (columbus, 0 Ti : The National Regulatory Research Institute, 
1986). 1421-35. 

32 See Robert E Burns, Peter A N 
Electric Utilida with 
cscarcb Institute, 1986). 

er, Kaye and J. Stephen 
sidirrries (Ghmbus, O H  The .. %b 
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pressure on larger utilities to acquire smalt nonviable systems. in California. 
Resolution M-4178 made it the Commission's policy to "support and promo& the 
conversion of umriable or marginal investor owned water utilities to public 
ownership or to support their mergers with more viable entities when opportunities 
ari~e.~33 some agencies may go a step further by considering spedfic ratemalcing 
incentives, such as acquisitionadjusmmsorhigber rotesofreturn, to MLe the 
deal more amactm. * JnPcnqhnl& astatcstatutcprovidcsforacquisition 
adjustments at the COmmiSSiOII" discretioa F i i ,  as dkcussd belaw, some states 
nowhavetakemerstatutcswhuebyacquiritioiucaabemandatd 

staff of the California comrmss ' 'on contimrestobeconcmvdoboutthe 
umdlhgncss of some small utilities to divest their companies at a reasonable pxia 
to willing buyers, aswell as the poyibility that purchase prices exceed depreciated 
rate base so that buyers cannot earn a reaso~able return on their invcstmcn~34 
In one case, for example, the commission would not approve asale because ofthe 

equity (81) resulting fiom the d e 3 5  n e  Commission belim~ that by mtiniziq 
highly lcveragcd sales it can help prevent the precarious situation in which new 
owners are strapped by debt servia and lack sufficient revenues for maintenance 
and capital ucpenditurcs. 

Although their small system viability policy has been largely succesbl, the 

high sale-price-to-book-vaiue =ti0 (ml) pnd because of the high d o  of debt to 

- 
As mentioned, the mandated takeover of a financially troubled water utility is 

now an option in some states and may become a mnd ifmore states enact and 
exercise this authority. Municipalties in Marylaad, for example, can take over 
failed private systems by agrement or, if necessary. by condemnation In Nevada, 
a local governing body can take over an edsting water system upon funding it 
necessary to do so to protect the public. Aftcr thirty days a court order is 

33 bid. 

34 F a d  T. Fenildlc, StafRcport on Isarer Related to SmrS W e  Utilitis 
(San Francisco, CA: Public Utihties Commission, 1991), l3. 

"Interim Order Commission Denies lication for Sale of Madera Ranchos 
Water Co, Decision 91-07-067, JUty 24,1991,' N %I Wedy Buuain I2 no. 4 
(December 1991), 578. 
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required for an extension of the period of conwl. AS noted in chapter 3, Nevada's 
state drinking water authority also can force a local governing body to assume 
responsiiity for a water system in the case of failure. 

owned utility, legitimate in -cut, NCW Jew,  and P v W  ID NCW 
Jersey, for example, the state a n  mandale the takeover of utilities unable to 
compiy with water quality standads by onother privatt or public water utilities. 
Mandatory tpLeavu poliaes put state utility regulators in a position of 
implementing state policies that may go beyond traditional regulatory rolg namely 
the consolidation of the water supply indusay. 

experience with the mandawl takeover of failing water systems: 

Even more controversiaJ is the mandatory takeover of a utility by a prhtely 

Water utilities in CoMeaicVt are among the 6rst to report on their actual 

The utilities in Connecticut are indeed cognizant of the 

* T L r  e x p e r i d  the finandal 3 operational burden of 

ai!?" 
the &partmcnt of public 8 tility ~ n n o l l  fir re 

problems with failing water 

poor runsystems Althou ratereliefma beprovided 

utilities that relief doesn't normally come until 
improvements have been made. Muniapal-owncd systems can 
be faced with additional bonding/ debt service req\llremena 
when they take aver a failing Jystem Ideally, a loan system 
should be available to allow the failing system to solve its own 
problems. However. if it is determined by the state regulators 

solution, and cial assistance pr 
which wi l l  most likely be the case in 

miility for a fad iq  'orphan' will fall u n the shoulder 
of e nearest healthy ne1 bor and be paid f r ~  the 
podcet of the receiving u 'ty's existing customers. 

ms. Some. . . . 

system is incapable of generaring its own 

T are not availab1e, 
that % 
r7!r 

nnecticu& the 

t$ 

As reported in table 4-3, the recent experience of the Connecticut Water 
Company (CWC) in providing both satellite management (to four systems) and 
service extensions (to six systems) has been mixed.37 CWC equalires rates to all 
customers under authority of the Department of Public Utility Control. When the 
company assumes responsibility for small systems, all customers are affected by 
increased revenues (associated with a larger customer base) and costs (assodated 

36 McQueen, 'Takeover of Small Failing Water Systems," 342. 

3' bid. . 
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Satellites 4 3 19 S8.363 - S27 s11.00 5219 Sa81 

EXtCnsiOIlS 6 ’ z051 5021 4.1 17.05 1721 (0.16) 

Total 10 2370 Q873 S6.8 s28.05 t19.40 58.65 

Source: James R McQUees ‘Takeover of Small Failing Water Systems,’ 
O f t h e A n m a l  ert?nceoftht?zencncan * w5ff WakrASmaamn . .  (DAW 
American Water ”% o r b  Assodation, 1991). 345. 

(a) Satellites are not physically coMLeded to the 
mainextensionfroma ersystcmtoa &r one. 

Thesecalallationsappr d the impact onwater bills for all Connecticut 
Water Company wtomers under the cxkting rate schedule (where rates are 

ent system; extensions involve 
) Numlxrofcustomcrsm 3 tipliedbyhesmcnt per customer (in millions). 

equalized). 

with rehabilitation). According to a company adysis, satellite management 
required a higher investment per new customer than utensions (although the total 
investment required for extensions was higher). Also, because relatively few 
customers were added to the utility as a whole, the r d t  of satellite management 
onall CWC customcrswas anet hcrcasc in their costs. The axt ofphysical 
extensions of service were greater per CWC customer but because more customers 
were addcd to the system through the extensions, the net effewas to lower 
customer costs @ut only slightly). TaLm together, the addition of the ten systems 
increased customer costs Systemwide by approximately Sa65 per year. As diswJed 
below under implementation issues, when exploring any s t r u d  option it is 
important to assess cost and ratepayer impaCa 

Only time will tell whether mandatory takwcrs prove to be an effective 
policy instrument in addressing the problem of d water systcm viability. In the 
meanhe, it is important to amass elnpirical evidence on its impact Given the 
alternatives of regulatory noncompliance, astronomical stand-alone costs, or, worse, 

-, 
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failure, it would appear that the public interest might be well served by this form 
of industry consolidation. even though it is an extreme public policy solution that 
should not casually be chosen: 

Forced consolidation is an expensive legal process that is 
appro riateonlyasalastresort Atte rstoforce 

customers, who feel that their interest will be neglected 
larger utilities, and from private utilities concerned with 
pro rty rights. Except in hopeless cases, consolidation should 
n o t c  imposed from the top down, instead, it should 
achieved through a process of voluntaq cooperation 

conso E 'dation have met with d & r a b  "p e alpposition from water 

L 
4f 

It is clear that when utilities are forced to put their iwcstmno in a failing 
system, they are assuming a certain degree of risk (not to mention managerial 
challenges). It is up to regulators to determine whether this risk is Qnihnt, 
how it may affect ratepayers as well as investom, and how to mitigate against it 
when appropriate. A combination of takeovers with an appropriate system of 
incentives (including the removal of disincentives) is not an unreasonabk policy 
course once less extreme options have been fuUy explored. (These and other 
implementation issues are discussed below.) 

Public Owmbb 

a publicly owned utility3 service temtory to include outlying areas, snch as occurs 
when service boundaries or corporate limits change39 The Fairfax County Water 
Authority is a regionalized system in V i  which, through a Jeries ofrcquidtioas 
around the original Alexandria Water comppnY, aehkved signi6cant economics of 

annexation. While economies of scale may be rcahed, their mapimde may depend 
on the potential for physically interconnecting systems. In any case, the 

Public ownership through annexation is a structural option involving mending 

s~ale.40 ~ocat geopoliticai drcllmstaoce~ may deterrmne * thefeasibilityof 

38 Radka,cwentTnmds,22. 

39 Bid. &e appendix E. 
40 ~ ~ b e n ~ . ~ a r k , ~ ' .  . .  Water Supply casts: Regional and Management 

ScminmOvrSmclll tions," F'mceedings of the A- h e r  Works Rvoarmovl . .  2 mer System Rvb&?ms, June 7,1981 (Denver, CO: American W e r  Works 
Assodation. 1982). 65-82. 
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institutional result of annexation by muniapaiitics is a net increase in public 
ownership, which may or may not be desirable, as dkusscd in the previous chapter. 

~ t i l i t i e s 4 ~  According to a scaty by the U.S. Environmental Protection Agency, 
acquisitions resulting in larger publicly owned systems d d  be considered amactive 
for a number of rcasom:4* 

Many of the available case studies of regionalizaton iuvok publicly owned 

- cwnties or muniapditics with estoblisbed water utilities 
kequently expand to mect new demands within or djaccnt to 

witbin thm borders become nonviable. 
water districts = water systems 

t h e l r ~ c t l ~  hlmaystateq 
prewilliae,toprovide servlcewhn 

-Somestatesrequire 'clyaraacdwater mstotakc 
over privately 2 - r  service i f a X m i s  
failink 

- Graats and loam are freque available to finance plblichl 
-water system but a a r e  not pwilablc to 
mly--systum 

* Some publicly awned systems have the authority to raise 
revenues through taxes. These revenues can be used to fund 
system expansion and improvement. 

- Most publicly awned systems can issue tax-exempt revenue 
bonds, giving the access to low-cost h d s  for expansion or system upgrades. $j 

- Many publicly owned systems have the power of eminent 
domain in their operating areas 

Institutionally, it may be easier for states to encowage local governments to 
acquire small water systems, compared with acquisitioIls by private utilities. Public 
ownership also may promote phming. California, for example, has used specid 

opiiclmfor smau water SYstmrJ . .  41 SMCMartia,Inc.,Regio~bzatwn 
(Washington, DC: US. Environmental Protection Agency, 1983), II-2 

42 US. Environmental Protection %y, I * thCVihbiLityqf~ 
~ a t e r ~ y s t a n c  (washington, US--- protection 

Agency, 1990). 16-7. 

for industrial purposes. However, bonds still can be used for 
projects undertaken by public or private utilities, subject to a 

43 The 1986 tax code amendments restricted the use of tax-exempt smtc bonds 
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water districts for planning and coordinationa However, it could be argued that 
the impomnt step is in the consolidation with the issue of ownership (at lepst in 
the intermediate term) secondary in importance. 

Implementation Issues 

A d  implementation of mucrunl changes in the watersupply idustry 
involves several other issues, & as the need hr decision tools for chaiing 
among the al- andtbcnesdtodcsignioeentlves * forchpngc'Ihwide 
scope of issues iwolved isihlsmtd intable4-4. wbnenosimpleaIt5wcmare 
available, some specific questions that canbe raised in cboosingaparticplar 
approachappcarintabie4.5. O f @ c u l a r i m p O r t a n a i n ~ ~  
alternatives are the issues of risk and reward. Economic regulators are apedally 
concerned about protecting ate payer^. 

Some studies haw advanceddecision e f o r  choosing amongthe available 
smctural alternatives for existing Sman water ~ystena. In a study of 
regionalizaron for the E- Proteaion Agency, for example, SMC Martin, 
Inc, identified four such aiterk45 

(to providewatu supply service at th 
lowest -7 possible cost. 

- F W  equity (to distriiute the cost of service equally among 
CllstomerJ semd). 

participation in deasionmaldng). 

and technically proficient manner). 

- p o l i t i e p l ~ ( t o d o w f o r h i g h l e v e l 0 f a t i z e n  

& c t k i u s  (to deliver water m an effidmt 

Effective consolidation of the water supply hiustry, according to another 
study has several prerequisites for th protection of tbe entities involved as well as 

44 William R Smith, T e  'onal Allocation of Water Resources.' AmcriErm 

45 SMCManin,Inc, ' OpiarSfotSnd wmasysrmrt . .  
Water WorksAsocimiOn Jownal $3 (May 1981): 226-31. 

(WashingtonPC: U.S. Emir=mon Agency. 1983) 1-3. .. 
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TABU44 

G t o p d i t i c p l ~  

- Geographic loCat i~  of Service tmitorieS and fpcilitie~ 

- Loca politics and culture of each CuJtomer base 

Potential for structural and nonstmcmal relationships -- 
- 
- Personnel roles and responsibilities 

Degree ofcooperatios conflict, and control 

- P l l i l ~ h i c a l  compatiiility 

E c o n o m i a d F ~ ~  

- Liabilitiesandrisk 

- Financial and accounting pmcticc~ 

- Revenue requirements and ratemaking implications 

planning- 
- F i i p l a n a i n g  

Integrated leaJt-cost resource planning 

- Land-use. ecoaomic developmens and other planning proceses 

Rcgnktory- 
. .  - Apprdbysafedrinldngwateradmmmam r 

- Approval by state public utility Commission 

- Federal and regional regulatory coosiderafiom 

source: Allthors’ construct. .. 
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TABU245 
KEyQuEsnoNsREL4lEDTO!XRUCIURALALTERNA~ 

FOR EXISTING WATER SrSIEMs 

General 

- Do state statutes restrict the authority of the partiapauts to implement the 
approach? What legal requirements arc imposed by these statutes? 

- Isthercadequatetrustandmutualcooper;ltto * namongtheparticipan?s? 

7 - &e the p l e d  resources of the 
requirements created ty the w z  of e regionalization aption? 

distriitcd among the participants pnd customers served? What is auappmpriatc 
method for determining these COstJ? whar 5uandug and funding WIUTC~S koome 
available to the entity? 

tomeetpnyiaaeared 

ringtheentitybe 

. .  

. .  - H o w w i l l c o s t s i n c u r r e d h i m p l e m e n t i n g d ~  

LtgplAuthoriy 
- For local governments, can expenditures and revenues be incrcascdwithout going 
through a supplemental budgetary process? If not, what steps must be taken to 
get supplemental funding? 

For agreements, does state law indicate that it is binding on future gavernmcntal 
bodies? Doesthelaw e to be used on the agreement? 

- Whatisthenormallife 

(uxliform language fa3- 'tam Or dnJurisdicIi0 =is- 3 participatioa) 

of the regional entity or what is the general term 
of the seMce agreement. 

- Who posswes the legal authority to create the regional d t y  or senkc 
agreement? Must the regional d t y  or Jervice agreement be r e v i d  for 
conformauce with the requirements &state law or local charms? 

- Under what conditions QLIL the d t y  or service agreement be t c d n a t d  or 
dissolved? Whatstepsunutbetakc~~tohitiate tcrmioationor~tion? 

- What sources of revenue are available to pay for the service? 

- Do specific legal requirements address such issues as liability, damages, and 

- Does the law addrcs requirements for the hiring, release, or status of p e m o ~ ~ l  
affected by the service agreement or emplayed by the regional entity? 

- &e specific requirements available to amend basic service contracts and service 
agreements to adjust to different lmls  of service and attendant costs? 

property disposition at the t uminationoftheserviceagree~? 
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costsadResomas 

- If a customer does not pay for the actual cuss of a service provided, will the 
question of subsidization arise and what pr0blemJ can be apeatd? 

- Should an overhead factor be based on apronted coat of all labor costs, 
depreciation of assets, rent, and liability insunuUr? Should ody costs identified 
over and above overheads be used? 

and supply costs? 

- I n d e ~ c o s t s , s h o u l d c o ~ d e r a t i o n b e  entothefiaandalstatusofthe . .  
recipient systems? Howwill this affect the de E e 7  of Knricc to the iaQndupl 

- What forms of federal and state funding are available to the regional entity? 
HOWdofuading 
improvemens p-2kg user chrge~? 

(personml, facilities, equipment, etc)? 

Are 6 a e n t  resoutces available to provide areawide service coverage to benefit 
from increasing economies of scale? 

systems in terms of their ability to pay for the Jemce? 

affect the general hancing of a capitaI 

. What changcsinresourceJareexpectedtobeneceJJarytoprovidetheservice 

roach require a reallocation and relocation of personnel and - facilities? Willthe? ow will total costs be affected and who should pay? 

PolicypndPaliticllC . 

- What is the apected public reaction to the regional proposal including a 
possible tax increase or user charge? Is public support dam? 

* Will the inaeose in the hl and @tyof  elv vice o&t any&pUMic 
reaction to atax or user charge increase? What are the best methods to 
publicize the benefits acauing from a regional approach? 

- To which entity should atizcns complain about the service: the provider or 
recipient water system or the governmental unit? 

- What policy control will the participants lose to the regional entity? 

- What problems are anticipated during the transition of sewice? 
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their ratepayers46 Fmt, it is necessary to establish strong institutiorm~ 
arrangements to SurmOuILt local and regional jurisdictional banien. Second. it is 
necessary to agree on methodologies for assigning costs Btsociatcd with the joint 
use of existing facilities on a fair and equitable basis. F i ,  economic 
responsibility (the cost of service) must be properly assigned to Epstomer groups 
These qucstiom are rightly asked by public utility replators 

fundamental tests: the lcast-cost test, the no-losers test, and the viabSty M. A 
simple representaton of these k t s  is provided in table 4-6. hrcality, of amrsc, 
most alternatms * do not live up to ideal stadank PolicymaLers must seck out 
solutions that are adminictntivciy fcasiile and that optimize r d  a’moap 
competing policy goals. Thee tests, the- suve mainly as general clecisi- 
took rather than dehitive criteria 

water utility projects on the basis of least- borrOwiDg substantial from the 
literature in the energy field. Safe drinldng water regulations complicate the 
a d y &  to the extent that comparing a stand-alone system that is out of 
compliance with a consolidated system that is in compliance raises an “apples-and- 
oranges” problem. Care should be taken to measure costs realistically and use an 
appropriate time frame in the auidysk. A short-term jolt in costs, for example, 
might be offset by long-term system economics associated with an expaaded 
customer base. 

whether economics of scale can be realized in changing the mctural relationship 
between two utilities (such as through a merger). While in generai, it is prrsumed 
that the water utility industry can benefit through consolidation, ec~nomics of scale 
achievable through physical extemion of facilities are limited. A ampntcr 
simulation model can facilitate the adysis of tradcoffs made in hydraulic 
interconnection. An early application of this type of andysis was made by Robert 
M. Clark, who showed how unit costs vary over the sema area with respect to 
the distance water must be transmitted.47 Clark found that unit costs decreased 

Ideally, from an economic Jtandpoint a structural alternative will pass three 

For the first test, methodologia are emerging for evaluating prospectire 

Whether a structural alternative meets the leastast test may depend on 

46 Johnstone (1985) as ated in FVasi&& Current Tm& 20. 

47 (-Jar)s”M’ . . . g Water Supply costs’ 69. 
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TABLE44 
THREETESISFORANALYZINGSIRUCIURALa-IANGES 

LeastcostTest 

Total cost of Utility AB is less than ( c )  
Total cost of Utility A plus (+) 
Total cost of Utility B. 
Where Utility AB is a restructured relalionship between Utility A and Utility B 
and total cost reflects all costs necessary to have both systems III compliauce 
with all appropriate regulations. 

restructured relationship between Utility A and Utility B resulting in a 
total cost than the sum of their total stand-alone cosp. 

costst0 

UiUA 
htCpayerS Of 

No change 
DCUeasC 
No change 
DcaeasC 

Inaease 
Increase 
No change 

costst0 
of 

No change 
No change 
Decrease 
D e U W  

Inaease 
No change 
increase 

sluuQms 
Desirable 
Desirable 
Desiable 
Desirable 
Undesirable 
undesirable 
Undesirable 

ViilityTest 

strong utilily + strong utility = strong utility. 
strong utility + weak utility = mong utility. 
weak utility + weak utility = strong utility. 

Any structural change resulting in a utility (or utilities) weaker or less viable 
than before. 

SOUrCC: h t h O K ’  COllStlUCt. . 
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until about the seven-mile or eight-mile point, suggesting that systems extending 
beyond this point may not be achieving least-cost goals. According to Clark: 

This [findin ] demonstrates that a minimum unit cost of supply exists in 
relation to Lance. n e  implication for regionai water supply is tint 
economies of market area gained by a centralized lant 

piam After than point, umt c0s0 continue to rise. Therefore, 
regionalization of water utilities may not be a priori justifies by the 

"p"t" economics of scale argumem It depends onhow dose the 
utilities are, as well as the difference betwan mnrgiaal cos0 o all-on 
rrcatmcnt ttchnologies and the additional costs o&he mmmhion/ 
dismbtion system cxpndcd to link the utilities. 

transmission/distriiution system at app mximakly 55 -8milcs Tinthe omthe 

Water utility managers and regulators interested in consolidation options would 
be well advised to replicate this type of ad)%& for their own ciramstama and 
with current cost data. Noneconomic hydraulic interconnection should be avoided 
in favor of other forms of consolidation (such as satellite management) where other 
economies may be readily achievable. Mts to economics of scale suggest tbat 
smal l  and middle-sized water systems may continue to have a role in the providon 
of water service. However, in accordance with lcast-cost goals, nonhydmdic forms 
of consolidation may affect their role in dramatic ways. 

The second test, the no-losers test, emphasizes analyzing structural changes 
in terms of how all ratepayers might be a f f d  by astructural change in theway 
water service is provided. In an acquisitioa for example, the rates of the 
acquiring and the acquircdutilities both may change. If costs rise and rates are 
equalized for all customers (as for the Coundcut Water Company), one gnmp of 
ratepayers (usually core customers) may end up subsidizing another group (usuaIIy 
satellite customen). This raises questions of equity (as well as perceptions about 
equity) on the part of ratepayers. Thus even when such subsidies are allowed, 
utilities and regulators should be prepared to defend them in terms of the policy 
benefits that they are expected to yield The no-losers test is the easiest test to 
fail and can be especially political. However, policymaken may sac1-5~~ rielasen 
goals in favor of achieving leastcost and viability goals as well as broader public 
interest goals. They also might be indined to give up a strict no-losers policy if 
the losers lose little relative to the gaiss made on the whole. 

48 b i d  . 
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The third test to consider is a viability test Unfortunately, some structural 
alternatives may pass the leastzoat or no-losers tests but not the viability test, or 
vice versa Rate equalization, for example. creates winners and losers but also 
tends to enhance viability. Depending on the magnitude of the costs and the 

- 
number of customers involved, 
can have different viability outcomes. A merger of two weak or nonviable utilities 
might result in a stronger, more viable utiIity (which requires only one treatment 
operator, one billing department, and so on). le to restructure 
the relationship between two weak utilities or a weak and a strong utility and end 

with a weak utili& Satellite management and mandatory takeown &cquently 
raise this concern. In considezing any structural change, implica!ions for technical, 
financial, and managed performance in relation to the viability of the utility (or 
utilities) involved should be examined Meth~dologies for performanc~ 
along these dimensions are examined in chapters 5 and 6 of this report. 

incentive enough for utilities to engage in restructuring activities, Wcularly if 
institutional barriers to implementation c x h  Some states are beginning to design 
incentives for restructuring that operate through various regulatory and assistance 
programs. A form of incentive can be @lemented through state funding programs. 
One of the criteria for identifying priority projects for funding by PENNVEST, for 
example, is "Whether the project encourages consolidation of water or sewer 
systems, where such consolidation would enable the customers of the systems to be 
more effectively and efficiently s e r ~ e d . ~ ~  More recently, PennsyiVania also 
established a small water !system assktance program, including a grant program "for 
the purpose of makiuggrants to localsponsors in order to assist small water 
systems with the cost of fcasiiity rmdies for the development of regtonalized 
water systcmsWa 

Certain ratemaking methods (such as acquisition adjustments) can provide 
restruauring incentives. Most larger water utilities would argue that they sbould 
be rewarded with an acquisition adjustment for taking on the added risk and 

the s t r u m  relatioll~hips among utilities 

r - 

Even when structural alternatives promise positive outcomes, this may not be 

49 "Eligibility and Priority Criteria from Section 10 of the Pennsylvania 
Infrastructure Investment authority Act," as reported in Wade Miller Associates, 
Inc., State I-es to Addna Non- V i l e  SmaU Water Systems in Pmnrylvcmio 
(klington, VA: Wade Miller Assoaaw, . II& 1991). 9-5 and 9-6. 

50 Pennsylvania House Bill No., 1403, Session of 1 9 9 1 ; ~  March 16,1992. 
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responsibility that comes with absorbing a troubled water system. Many regplnton. 
however, regard acquisition adjustments as with trpditional mcmakhg 
practices. When acquiring troubled systems, tbe watu utilities also would like 
have flcxiiility in meeting other regulatory requirements of the jurisdiction in which 
they operate, Jueb Bs mettring of all cormecb *oxss1 Indwepringor&rof~ts  

52 ... 
to the aoquiringutility's investon are methodsdcalingwith scqrusmonr 

- Full amortization of the urass acquisition cost and indusion 
of theuaamortized~mtheratcbase. 

of the - V ~ O U S  mixeJ of rate b a ~ ~  i n d a  a d  ~mo- 
excess acquisition cost 

- Full amodzation of the excess aa-pkition cost coupled with 
rate base exclusion of tbe unamortaed balana. 

- Partiat amortiration ofthe exass acquisition cost coupled 
with rate base.exdusion 

- Treatment of the excess acquisition cost as a current upcase 
(thus affecting current revenue requirements only). 

- No amodzation of the excess acquisition cost and rate base 
exdusion but allowance of a higher than market-jutSd 
rate of return. 

* Jnclusion of the w[cess acquisition cost in the rate base 
coupled with delayed recovery of capital (that 4 phase in). 

- No amodzation of the excess acquisition oost and rate base 
crdusion (that is, complete disall-). 

. .  

?be mre favorable the ratemaking trepmrent to the acqnkiqmiiity, tbe 
stronger the incentm . toacquiresmallwatersystems Selectingatrraaacntisa 
matter of public policy that in some cases may go beyond traditional bormdaries of 
regulatory policy in the interest of achhhg long-term policy goals. Agais the 
implications of the treatment for achieving least-cost, viability, and ~ 1 o s a - s  goals 
should be assesJed. 

51 William D. Holmes, The Take Over of Troubled Water Companies,' 371-76. 

52 Patrick C Maru~, G. Richard base. and Miriamk Tucker, . .  
Regulmion of S d  Water U t i U k ~  Magn lmdAcq~uanonr ... ( c o u =  

.. National Regulatory Research InsfitUte, 1986). 
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In addition to these issues, other ratemaking incentives are available for w 
by the commissions, including higher rata of return in recognition of increased 
risks. Using these took, regulators can induce some utilities into &ties they 
otherwise might not undertake by making it worthwhile to do so. In some cues, 
"building goodwill" with regulators can be incentive enough. A utility's &om to 
improve the overall viability of the industry (for uample, through satellite 
management) might be viewed positively by regulators who shore tMs policv goal. 

Perhaps most dE6cult to grasp, and certainly most -cult to quantify, is the 
role of local politics in implementing S U U ~  solutbs. Regionalization may makc 
economic sense but many small conmnmitics may not want to d c e  control of.. 
their water system to an *outside" entity53 control of tbe water system may be 
tied politically to other aspects of local control, mch 85 schools and public safety 
services. A community m a y  believe that giving up control of the water system is a 
precursor to loy of control elsewhere. For some municipal water systems, menucs 
may be used to subsidize other aty SCMCC-S. The system might even provide 
service outside in boundaries at rats higher than within aty limits as another way 
to supplement revenues. 

essential role in the poliacs emphasizing consolidation or regiodzation of water 
supply, one that surpasses the federal and local roles: 

It follows, according to one study, that the states will continue to play an 

aguntotakeimporuuninitiatms, - a n d  
pmfcssio ""3 i n t h e w a t e r ~ l y s e n o r m u s t ~  . worldng 
with local and state of6& t o c r q a d i m a t c  where 
regionalidon effom can prosper. 

53 Issues of local control and autonomy also a&e in public utility areas, such 
as the provision of 911 emergency telephone service. 

J d  73 (May 1981): 245. work - 54 -el A. OM "state ~tiat ivcs for ~~gio-on.*- . wma . .  
.. 
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In the wry long term, as in the case of emerging water systems, s r m d  
policies toward existing systems are dependent on the development of a more 
comprehensive poliq framework 

Comprehensive planning for ncwwatcrsystems, as dtcussed m the p r e v i a  
chapter, naturalIy correlateswith planaingby and for adsting water- & in 
the case of unerg ingsys~smal lumersp tcmsthc~hcomDotbeuthe  full 
burden of comprehensive phuhg.  As previous NRRI research has emphasize& 
inte~plnnningprindplescanbe~u,theneedsofsmallsyste~pnda 
trulyintegratedpianning~willtrtetheneedsoftheJesystermmt0 
accoun~55 TILS iadudes plaaning by govunment agencies and even pl.nniag by 
larger water systems. Furthennore, even small systems should have the capability 
to prepare a basic businey plon56 

planning in improving the viability of the water supply industrywhile also 

. 

The US. Envirotmcntd Protectirm Agency has ncopized the importaece of 

recognizing the role of existing systems in meeting future needs 

asameansofaddr 



(1971) and Washington's Public Water System coordiaatian Act ( 1977)>8 One of the 
most r e a m  iniWivcs, passed in March 1992. is Penasyfvanta . 's House Bill No. 1403, 
which establishes an assistance program including state grants for "comprehensive 
small water systems regionalization studies.' 

of memoranda of understanding among various governmental agencies iwohred in 
water system regulation, as mentioned in the previous chapter. * tookthe 
lead in this area in early 1987. In 1991, thFloridaPublicscxVia Commission 
entered into a comprehensive memorandum of u d e r m d q  * with the state's water 
- management districts; a memorandum between the ommission and the Departmnt of 
Environmental Regulation is in draft form. 'Ihese agreements serve to coardinate 
not only certification of new systems but ongoing regulation of uisting systems. 

In cOrmecticu& 1985 legislation ("An Act Concerning a connecticut plan for 
Public Water Supply coordination") provided for coordination of long-mm watcr 
supply planning by the state's Department of Health Semi~e3.5~ The state has been 
divided into Seven areas each with a Water Utility coordinating Committee to 
facilitate the planaing proccs~, which includes public and private water utilities and 
regional planuing organizations. A key part of the strategy is to de& the 
boundaries of exclusive service territories as well as new rights and respansbilties 
for the water utilities operating within them Regulations under the act call for 
supply developmen& main extension, and satellite management of noninterconaected 
systems within the cxdusive service area 

The state of Wahington engages in a comprehensive water system planning 
pracess, as 
developed a detailed handbook to guide water systems through the state-mandated 
planning Recently published guidelines make it possibie for even the 

planning proass. Another recent development h tbe emphasis on coordination 
between the Department of Health and the Utilities and Transporution Commission 
in regulation and planning for water utilities. 

Growing interest integrated plaaning also is demonstrated by the development 

- 

' ed in table 4-7. In 1985, state drinldog water regulators 

d e s t  systems in the state (serving 1ooto999serviccs) to participate intbe 



a Mapofestablishedbo daries 
b. IdenrScation of systems Without boundaries 

4. Growthintheuea 

a. 
b. 

Cument population and land use patterns 
Population and land w trends 

5. Statusofplanning 

a Watersystem 
b. Landw 
c. coordination 

I I l d i V i d U a l W o t a ~ p l n m  

1. Basic planning Data 
a Semcearcadcsaiption 
b. History of tcm lanning,sourccs,etc.) 

d. Resent and future population 
e. 

c. Presentan r ’ p  future a n d w  

Resent and future water w 

2. Inventory of Existing Facilities 

a 
b. Hydraulicanalysis 
c. 
d. 

Description of existing sources and system facilities 

Water quality and conformance with standards 
Fire fighting capabiliv and conformance with standards . 
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TABLE 4-7 (contirmed) 

IndividunlWltcrsystcmplnas(contirmod) 

3. Systemimprovements 

a 
b. 
c selection andjlntifica!ion of alternative 
d. Schcduleofimprov~nts 
e. F i i p r o g r a m  

a WatershedCOntrolpr~ 

Projection of IO-year water demand 
Descni altemtives to meet demand (and cost) 

4. Othertopics 

b. SeMceareaagrccmcnts 

d. Rclationbetweenwaterandlanduseplaas 
c. haly3k of shared facilities (intertics ~ l v o i r s )  

e. ~ r a t i O ~ p r o g r a m  
- 

f. consideration of state Emriromnental Policy Act 

Area-wide supphmt 

1. Asseymcnt of related plans and policies 

2. Future senrice areas in the region 

3. MinimumareawidedeJignnandards 

4. Process for authorizing new water systcms 

5. Future areawide source plans (supportinp studies, reservation) 

6. Plans for dmlopmeos of joint use or regional facilities 

7. 

8. Other topics pertaining to the region 

9. compatibility of Jupplement with other plans and policies 

10. 

11. Consideration of State Environmental Policy Act 

Application of satellite support SYstemJ 

continuing role of water utility ~ C o m m i t t a  

1 

Source: Wade Miller Assoaatg . Inc. stcrte I d i a t h ~  to- N w - V i &  small 
Wuter Systems in P t m q h n i a  (Arlington, VA: Wade Miller Ayoaates * Inc, 1991). 
3 4  and 3-5. 
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Long-term consolidation of the water supply indusuy may require some rather 
invasive government policies, such as the takeover of water systems by public 
agencies. However, this is not to say that major industry resmcturing cannot be 
accomplished in the long term through private sector initiatives, as through 
voluntary mergers and acquisitions. The experience of tbe Indicmspdiz Water 
Company (IWC), which in its origins served 1,300 customers and today serves more 
than 754000, is a case in point: 

Invcstor-owned IWC, in its om-hundredth year of public wa!er 
service, has become a regional utiiityservingbotb 1114) 

ns- 
and unincorporated areas of four counties in central InzzY 
a n d e a g i n e e ~ t h e c o m p a n y o o n t i r m e s ~ ~ ~ r e ~  
Through careful planning in the areas of 

water service by markedng main extensions, developing satellite 
supply agfl dismbution systems, and acquiring uisnng 
UtllltiCS. 

Thus in contemplating regulatory, structural, and compnhensive policies for 
the water supply sector. it is probably best to keep an open mind about institutiooal 
alternatives. In faa, institutional diversity is probably desirable because it allmvs 
for experimentation, comparison, and competition among specific options, all of 
which should enhance viability in the long term. 

drinking water authorities and public utility commissions, but also water resource 
agencies and others with an interest in water. State natmal tesource deprmaq 
for example, may have substantial permitting rad planniug autboriq as arelI as a 
strong interest in impraving coo&tion among suppliers. ~ i v e n  tbe paving 
concern about ewironmcntal issues, other braaches of governmnt (such as 
legislatures and governors' offices) can be cxpcaed to lplmch their own water 
resource planning initiatives Beyond the states, piarmisg and . 'On.ls0 
occur at a regional level, through river basin agreements and cornpaat. AU of 
these policies may influence the industry's rcstruauring and the future role of 
small  water systems. Regulators can help assure that plarming by jdsdictioual 
water systems comports with the provisoes of these other platming proasccs in 
addition to l e a s t a t  and other utility planning principles. 

Ideally, comprehensive, integrated planning by the states will involve not only 

61 J. b e l l  Bakkcn, %volution of a Re * o h  System," Jownal ofthe 
Americnn WbtawwakrAssoarracM . 73(May198&23842 - *  
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In light of the growing interest in viability policies for both emerging and 
existing water systems the need for performance asseJgILcIlt techniques also has 
grown. Today, water utilities, their regulatofu and o h  concerned about viability 
can apply a variety of rudimentary ascssmcnt techniques to evaluate or 3creen" 
water utilities. Utilities themselves may use these techniques to appraise their own 
condition or that of another utility with which they might want to do busincy. 
Regulators may use the same techniques to evaluate cer6cate applicatiow survey 
the health of udsting utilities, or to trigger intervention. Public policy aualysu 
may use them to measure the effeaiveness of policies designed to irnproVe water 
system viability. 

degree to whkh they involve quantitative and qualitative evaluation methods, and 
their capacity to predict whether a water system will become nonviable. Such 
distinctions are important Fim, the issue of resources arises in the context of the 
debate over the appropriate role of government in general, and water regulators in 
particular, when it comes to assuring water system viability. To most regulators, 
issuing (and maintaining) a certi6cate of need carries with it some respomM.ity to 
ensure that the cemfied entity is actually capable of providing the service m 
questiorL But haw much &odd a government spend in modtoring and ayesSing 
water system viability? Resources spent in this endeavor cannot be used elsewhere 
in regulation or state government Thus regulators may choose techniques requiring 
the level of resources they determine to be approPriate. 

in chapter 6) l e a  unvard the quantitlcation of viability. Quantikation does not 
necessarily make a method more accurate, precise. or reliable. Such methods can 
ignore some of the more qualitative aspects of performance, such as management 
competence, which require judgment on the part of the evaluator. Certain viable 
systems may fail a poorly constructed quantitative test, while certain nonviable 
systems may pass. However, there are effiaency advantages in using certain 
quantitative methods because they reduce the resource de-& mentioned above. 

Assessment techniques vary in the amount of resouTces they require, the 

Second, many emerging assessment methods (including the approach presented 
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Also, quantitative methods provide a degree of objectivity and may be par t iakly 
useful in establishing basic m o l d  levels. System falling below the chosen 
threshold are good candidates for further esseywnt, including the application of 

Finally, the an of water utility performance measurement and asJessmuat is 
qualitative evaluation methods. 

new and not well established. What is needed is further application of the metbods 
so that appropriate nfinements can be made. However rough it may be, 
performance assessnem is a l@cal next step in developing viability poliaes. To 
aid in performance mcasutemcnt and assessment, a select group of techniques is 
presented here. Most QUI be adapted readily for use in maltdug new or adsting 
water system and methods canbe combined to suit the needs of iudividual 
jurisdictions. several states aiready have incorporPted y t  intheir 
certification and other water system poiicics. ~nncuicut, for example, lzas a 
comprehensive certification policy and its rcguhtory agencies conduct many of tbe 
background checks neceyary for emuring viability.1 This chapter briefly reviews 
some general methods before turning to a more detailed study of failure prediction 
modeling in the following chapter. 

As noted earlier in this report, the banking industry provides a useful 
perspective on water utilities, particularly with regard to screening new finas for 
potential problems in viability. The failure rate of mxv bank in general is 
extremely low, suggesting that the rrquirements for new bank chanen may provide 
a source of information for other regulatois seeking to improve their certifhtion 
processes. Although in recent yean the integrity oftbe banbgindmtryhas 
drawn considerable fire, it can be observed that it WBS not ntcessarily the 
performance assessmeIlt methods that failed but tbe policy process that should have 
ensured their judicious w. 

Applications for new banks can go to the OBice of the Comptroller of the 
Currency (OCC) or to state bank commissionS. All applicants must seek deposit 
insurance so the applicants atso rrmst file an application to the Federal Deposition 

1 Larry Mo&di and B. Foster. complinnce with the S e Drinking WmaAa: 
Stare L.egshtive opiionc (Denver, CO: National conference o T Wte L.egislators, 1990). 
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Insurance Corporation (FDIC) regardless of whether they are seeking a federal 
charter or a state charter. Evaluation methods by the OCC and FDIC are based on 
statutory requirements and are similar for both agenaes. In analyhg applications 
the Comptroller is guided by "decision factors" listed in its M d  as follows? 

- The bank's future earning prospects. 

- The general charaacr of the W s  management. 

- The adequaq of the bank's capital struchlre. 

- The convenience and needs of the community to be served by the bank. 

- The bank's compliance with the National Bank Act and Federal Deposit 
Insurance Act. 

The ComptrolleZs Mmucal also dearly points out that for survival, a new bank 
should have a growing economic market area and be shielded kom potentially 
destructive competition3 
many banks is considered unhealthy. Thus charters are seldom, if ever, appmved in 
a weak economic area The OCC M& goes on to state that 'operating plan 
assumptions about the market must be reasonable and projections must be 
consistenL4  he FDIC  ha^ similar requirements that are t h o r o w  dirussed in 
its application packet of information w ~ c t ~  contains 600 pages of ~us~~w~oM.S  
The major requirements are summan& * in table 5-1. It is apparent that banking 
regulators look upon economic growth and the quality of management as the key 
predictors of succcss for a new bank These factors also are essential for the 

in a stagnant market area the prescncc of too 

s u m  of aay new firm. 
Bank chartering agencies and the FDIC also require new firms to 6le a 

business plan, much like those 6ledbynewkns applyingto abankfora line of 

2 o f ~ c c  of the Comptroller of the cumncy, shfaaualfor 
December 1988. Corpomre AainXes, Section 2.1, Charters, Washington, 

competition 
3 In essence, the new banic should have a mnopoly with only nodanmv ' e  

4 b i 4 4 .  

5 FDIC Ruler and R e p W o n s  Strrtemcnt ofpolicy, Washington, DC 3-31-83 
(December 31,1989) 5 M + ,  Section C 1. 
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FDIC F I N A N a A L R E Q ~  
FOR BANK CERTIFlCAnON 

Fiicialhistoryanddticnl  Restricts investment in fixed asses, leases. 
insider wansadow and sets accounting 
standardr. 

Future prospects 

Requires that initial and Unim 

asseo at the end of the third year of 

ed capital 
should be equal to at least 1 x of estimated 

operation. 

Requires reasonable and supportable 
estimates that within a rerwnable b e  
(normally 3 years) brcak-evcn will OCCUT 
and a reasonable profit will be uuned 

G g l e r a l c h a r a d c r d t h c ~  States that the quality of a bank's 
management is vital and is perhaps the 
single most important element m deter- 

dcpostiusurancc. Ade ed 
procedure is set out by the FDIC for 
measuring the management's qualifications. 

mining the applicant's y?J-zm 

Requires massive amounts of eeommic, 
dtmographic, competitive, and other 
supporting data and projections and trends 
for the future for presentation to the FDIC 

Source: FDIC- rmd ' -Stat- qfpoliq, Wasbingtos DC 3-31-83 
(December 31,1989) 5Qd-m C 

a) See page 5088 of the source. 
) R e d  that the OCC study Bank Fduw (1986) determined that poor 

management was the e most important cause of bank failure, and a similar 
finding was presented 9 in antalone and Plan (1987). 
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credit or loan. Business planning forces entrepreneurs to isolate the important 
economic, social, demographic, and wen political factors that will affect the new 
6rm positively or negatively. Projections of these factors must be made for 
several years into the future to determine the "break even' year for the firm and 
its earnings potential. 

the homes are built and the development stabilizes. This implies that the growth 
phase has passed and slowgrawth (at best) will occur in new h k - u p s  and per 
capita consumption. Per capita water demand does not increase in the United 
States very m u 4  even for large and f h d a l l y  s u e  water utilities. Once a 
development is completed small water utilitks must rely on relatively constant 
revenue flows and regular inflation-induced inuease~ in operating costs. Thus 
potential earnings growth, so essential for new banks, often is lacking for new 
water companies. 

Both are regulated industries, to be we, and both face viability challenges. 
However, when a bank fails au udsting bank can a~sume its seM- Customer 
can even conduct their banking through the mail with almost any bank. If a water 
system fails, the available substitutes are limited Well water can be costly and 
may not meet community drinking water standardq bottled water also is costly and 
is not practical for uses other than drinking. The Mure of a public utility can 
cause considerable hardship on the customers to which the utility was obligated to 
serve. 

subjected to at least the same rigorous requirements of k bank applicants, as set 
forth in table 5-1. For emerging water systems, a business plan approach has been 
advocated by Wade Miller Assoaates, * In& BS discussed below.6 For ccisting 
systems, some variations on the banking model already are being applied. not 
surprisingty, under state loan programs targeted at small water systems. As 
reported in table 5-2, Pennsylvania's PENNVES loan program consists of a fairly 
rigorous screening process, which helps assure system viability as well as loan 
repayment 

New water companies frequently spring up in new housing dmlopments after 

The analogy of banking to the water industry is instruaiVe but imperfect 

Thus it can be argued that applicants for water utility certiticatcs could be 

6 Wade MiUer Associates, Inc., State I ~ e s  to Addrerr Non-Vile  S d  
Water Systems in Pennrylvcmirr (Arlington, VA: Wade Miller Assodateg Inc, 1991). 
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TABLE 5-2 

APPUCATION F'R- 

Review/Discllssian of 
Project Alternatives 

Analysis of Alternatives and 
Cost-Effectiveness 

haiysis of Alternatives iind 
Cost-Effectiveness 

es planning consultation with 
Depamnent Applicant of Resowces 
engineer. 

Planning consultation meetingwith DER 
engineer. 

DER engineer prepares pianuing consultation 
and prefeasibilq assessment report; transmits 
to applicant. 

Applicant prepares planning and fcasiiiliv 
report; submits to engineer. 

Analysis of Alternativts and 
COSt-EffectiVCnesS 

Reapplication conference with DER engineer 
to rmew planning and feasibility report 

Statement of Income and 

Dtmographic Data 
Expenses, Debt History, 

Submission of application for 6nancial 
assistance. 

CreditAnal s;Assunmces Review of application and decision. 
of Need an d" Ability to Pay 

Source: Wade Miller Assodata, Inc, State I- to Addrerr &on-Viik Small 
Water Systems in Pavuylvrmia (Arlington, V.k Wade Miller Assodata, Inc, 1991). 
9-3. 

.. 
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Under current economic conditions regulators must be especially skeptical 
about the future of emerging water systems and nonviable existing systems and 
want to use appropriate assessment methods in determining their fate. 

For those interested, a variety of water system performance assessment 
methods is available. Most can be adapted to the needs of the user. As noted 
above, these methods vary in complexity and in the resources required to use them. 
Some regulatory commissions, for example, may want to invest additional resouTcts 

in performance ascsmcnt if they believe the cost of doing sowill be made up 
later in improved regulatory compliance. In other words, dollars invested in 
assessment and early intervention could save regulators from the expense of 
enforcement actions down the road 

The three-legged stool of water system performance-techuical, haneial, and 
managerial-provides a basic guideline for performance assessment by water utilities 
and their regulators, as seen in table 5-37 Spedfic tools and applications are 
available for ascssment within each of these areas, although they sometimes 
overlap. In more comprehensive policies, such as integrated resource planninp. 
attention is paid to all three legs of the stool simultaneousfy in recognition that all 
three are nccssary for water system viability. 

Technical Performance 

In chapter 1, along with identifving the dimensions of water system 
performance, some basic technical questions asked were: Can the system provide 
safe, adequate, and reliable water service? Does the system comply with drhking 
water regulations? Does the system operate with ensiaeering efficiency? 
Is the system technoogically current? Is the system NII by a ccrtiiied operator? 

For specific evaluation guidelines on technical performance in relation to 
drinking wafer quality, deference to the statc drinldng water agencies generally is 

7 For a similar dassification, see Kwney: Management Consultants, 
Mpmagemart Audit M d  fw the Urilic~~ I ~ ~ I U I J Y  (not dated]: 
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TABIX 5-3 

~ l e o f U S e s b y  
Area of conarn water utilities 

Technical USC in-house CX@SG 
nearby utilities, 
regulatory agenaes, 
professional as so chi^ 
and other resouTces 
to monitor and evaluate 
technical performance. 

k s c s  financial condition 

worksheets; meet 6nancial 
reporting requirements; 
maintaiu accurate and 
reliable records. 

USingstandarM 

Evaluate technical needs 

cmcrgmgandcxistiq - %-= 
driukhg water agencies in 
cooperation with other 
agencies). 

and ca?abilitics of 

Asses finandal condition 
of emerging and adsting 
water systems; review 
finanda repom; conduct 
finandal audits as needed; 
w methods that trigger 
other regulatory acttons 
(state public imlity 
c o d o n s i n  

Prepare a comprehensive 
buslneSsDianwitha0 

conduct a management audit 
orsimpUkdasjeJsment 

emphasiion management of maqement capabilities 
capabilities and CaPabilitleJ; monitor 
practices; w outside 
resources for assistance. rcqrurements. 

compliance with reporting 

source: Authors' coustruct 

.. 
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appropriate. These agencies have responsiiility for implementing federd s t a n k &  
under the Safe Drinking Water Act (SDWA). including monitoring and enforcement, 
The SDWA and the rules for its implementation spell in great detail unacceptable 
levels of contamination and reporting requirements for system. As seen in chapter 
2, the US. Emrironmental Protection Agency spends considerable effort amassing 
data on compliance with the SDWA It should not be necessary for the tcchuical 
staff of the public utility commissions to duplicate the e5ms of state driaLing 
water agencies when commission staff time is better spent on other technical and 
policy issues related to economic regulation. 

While the utility commissions may need to defer to their sister agencies on 
certain technical matters, they can provide a system of checks and balances to help 
assure that technical performance stank& are met. In rate cases and other 
proceedings, for example, commissions could require that the record include a 
statement from drinldng water regulators that the system is in compliance. Where 
costs assodated with the SDWA are reviewed, agency coordination on technical 
issues is especially important. This infomation, for example, may have a direct 
bearing on a commission’s determining whether or not a proposcd facility will be 
“used and useful” or if a proposcd investment is “prudent” The technical expertise 
of commission staff also can be applied in the evaluation of water system programs 
in such areas as drought or emergency plamhg, leak detection and repair, corrosion 
control, cross-connections, and water source protection and preservation. 

Finally, consistent with integrated planning.principly both utility commissions 
and drinking water regulators can use planning processes to improve technical 
performance. Planning guidelines are available for this purpose.8 Borrowing bom 
the Pennsylvania proposal. a simple approach is to require a facilities plan for 
emerging and existing systems, as desmid  in table 5-4. The capacity of water 
systems to prepare a workable facilities plan can be used as a viability screening 
device. For emerging systems, approval of a facilities plan by the various state 
regulatory agencies can be a prerequisite to certiiication As Seen in the table, 

See Tennessee Department of Health and Environment, Local Lhught 
Management Planning Guide for  Public Waer Sup Iiers (Nashville, TN: Office of 
Water Management, Tennessee Department of ealth and Environment Office of 
Water Management, 1988). .. If 
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F o r C m e r g i n g w a t c r ~ t h e ~ p k  

- Dcscri i  the facilities tobe awtruded, inrfndingadescriptiaaofthephasing 
of construction and future plans for qansioq 

- Inaqmates a forward-looking assamat of SDWA compliance requirements based 
on monitoring data from proposed source of supply; and 

- Desa i  the alternatives OoDSidered pnd tbcratio&fortbesdected approach 
to providing water sexvice. 

Foruistingarptasg&temqthefpcilitiaplnn: 

- Provide an evaluaton ofthe condition of aistingfadlities and an henmy of 
needs for rehabilitation and replacement; 

- Provides a forecast of needs for synun exjmmioa 

- Provides a forward-looking assesmcnt of SDWA compliance requirements based 

e~roachestoprovidingwaterservia, - Presents an analysis of altnmatrv 
includiug absorption via interconncsnon into a . 
water arrangements; alternative OWILeIship 
satellite mauagement arrangements of various types. 

on monitoring for unregulated contamban& - a d  

* systcm;purchased 
arrangements; and 

these plans can go well beyond traditional technical considerations. Facilities 
planning can be used to assess muctural alternatives for water systems as well. 
Insome cases, the best tedvrical solution may be a smcduml one that changes the 
very character of the water service (such as a change in utility ownership). 

.. 



Fmcial Performance 

In chapter 1, financial performance questions were: Does the system have or 
can it acquire the capital needed to provide water service that meets regulatory 
standards? Do the existing or proposed rates accurately, adequately, and equitably 
reflect the full cost of water service? Are the system's customers willing and able 
to pay the rates neceJsary for the provision of water senrice? 

Understandably, water system viability frequently is defined in financial terms. 
Technical and managerial performance depend heady on the financial performance 
of any firm, and water utilities are no exception. Financial performance 
assessment methods range from simple (a checklist approach) to complex 
(regression-based risk analysis). as discussed below. The following chapter sets out 
a more detailed financial assessment method focused on the issue of failure 
prediction. The methods discussed here are budgetary anal- financial indicator 
analysis, financial ratio analysis, risk analysis, and demographic adysis. 

The U.S. Environmental Protection Agency, in the interest of improving 
compliance with federal drink@ water standards and building a more viable water 
supply industry, has prepared several resources that utilities can use to a~sess their 
finanaal well-being. For veq small systems, some fairly simple methods are 
available. One method is a basic comparison of a utility's budgaed revenues with 
its re& revenues9 Using a simple spreadsheet, a utility can monitor its 
revenues from rates, f e y  and other user charges (and, for public utilities, taxes 
and other revenues sources) on a monthly basis. Budgeted amounts are compared to 
dollars received on a year-todate basis. In this way, a potential shortfall is 
recognized early enough for the utility manager to take action. 

approach for assessing water system financial viability.10 A draft of thcir model 
Recently, regulators in Washington state have begun to develop a budgetary 

Paul L Shinu, Steven Turtil, Benjamin Ma and Haig Farmer, A Warm and 
W~ewaterManagds Guide for St Finrmdaay p&Yhy (Washington, Dc. US. 
Environmental Protection Agency, T 19 9), (brochure). 

on State Department of Health and US. Environmental Protection 
Agency, F M& for Small Wata Uriliticr (Draft dated . October 1991). 
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1. REVENUE 
2. Waterrates 
3. Total other revenue 
4. TOTALREVENUE 

5. EXPENSES 
6. Total CBrM and A&G upases 
7. Taxes (property, B&O) 
8. Debt =Ma payments 
9. Net CIP hxn rates 

11. &pi@ cash reserve 
10. operatingcash~e(increase) 

12. TOTALEWEN d-’ 
13. Required wafer rates 

14. I s h e 2  = > thanlinel3 

15. Current operating cash reserve 

16. BudgetedincreaSe 
17. TotaloPrratingceJhraerve 

18. Required Operating cash reserve 
19. Is line 17 - > line u 

funds 

I E S u  
20. Currenteapitalcashrrsuve 

21. Bud etedincrcasc 
22 To t.3 capitalcashreservefunds 

23. costofreplacingsupplyor 
critical mechanical equipment 

24. Ishe22 = > thanline23 

BUDGETBASSFOR 
XEAm- 

S- From worksheet 
7 From worksheet 

S- Add lines 2 - 3 

S- From worksheet 
7 Frum worksbeet - Fromworkshcct - Fromworksheet - Fromworksbeet - From worksheet 

S- Addlines6-11 

Total apcnscs less otber 
revenue 

Yesorno. Ifno,gobackand 
raisc ratcs or reduce 

s- 

S- 

S- 

S- 

Line 6 X 0.m (see note below) 
Yesorno. Ifn0,cowrme - t o  
budgetprmualincruwJm 
operatingbudget 

cashrtservc 
statement 

s”p””z 
From your 
Line 11 
Linem+221 

Current replacement cost 
Yes or no. If no, continue to 
budget annual hcrascs in 
operating budget 



25. Median household income 
26. Median household income X .015 
27. C$./egm&cnt residential 

28. Ishe26 = > t h a n k 2 7  

Q l m m d u a  
29. Median household income 

30. Total # of equivalent residential 

31. Total # of equivalent residential 
units (ERU) method 1 - 
unis (ERU) method 2 - 

s- 

- From your customer records 

6 - U t i l i ~  Bprrml water use 
(average monthly house old usc 
X l 2 m o n t h s )  

Note: (45 Days/365 Days) = 1/8 = 0.125 

Source: Washington State De arancnt of Heahh and U.S. Environmental Rotedon 
Agency, FinrmcirrlManual for t mall Water Utllina (draft dated October 1991). A-1. 

which also includes an ability-t*pay te% appears in table 5-5. The model 
consists of four tests through which the adequacy of existing revenues and ~ e ~ m e s  

canbeasswed: 

- Tcst 1: Is abudget in place and are rata suf6acnt to coperexpemes? 

- Tcst 2: Is the operating cash reserve suEcient? 

- Test 3 

- Test 4 

Is the capital cash reserve s&iaent to cover the axt of 
replacing source of supply or critical mechanical equipment? 

Is the coat of water per equivalent residential units (ERU) 
equal to or greater than 15 percent of mcdian household 
income? 



As seen in table 5-5, the calculations for this type of assessment a d y  are 
fairly simple. Additional worksheets provide an opportunity for utilities to develop 
detailed five-year budget data that are fed into the overall assessment model. The 
model is especially useful in making a general assessment of the adequacy of 
existing rate revenues. A side benefit of budgetary 
utilities to maintain accurate and reliable data. 

is that it forces 

Beyond a budge- analysis, utilities and regulators can conduct a more 
detailed assessment of financial performance using a variety of indicators. ckarly, 
there is no shortage of general financial performance indicators for utilities, as seen 
in table 5-6. These indicators are more comprehensive and can be used not only to 
evaluate financial conditions but management performance. A thorough €inancial 
report or audit of a public utility could make w of all of these indicators and 
probably more. For many states, auditing every jurisdictional water utility would be 
virtually impossiile. However. an audit framework can be used to design aunual 
utility reports, make data requests in the course of ratc case and other regulatory 
proceedings, and for general evaluation purposes. Water utilities should monitor 
these financial performance indicators for Jelfcvaluation purposes. T i  series data 
are particularly helpful. Early identification of a downward trend can provide an 
opportunity for intervention. 

aal R- 
Financial ratios (many of which also are key financial indicators d i snwd 

above) constitute one of the leading methods of financial performance assessment 
for all types of businesses. Dun & Bradstreet Credit Services, for example, are 
renowned for their w offinandal ratio analysis.11 Their key ratios are 
summarized in table 5-7 and d e s a i i  in detail in appendix E. 

11 Dun & Bradstreet Credit Scmces, Indumy Nom & Key Business Ratios, 
One Year Edirion 1988-89 (New York Dun & Bradstreet, 1989).- 
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operatingratios 

- Return (net plant; assets; long-term capitalization; stockholders equity) 

- Rates of growtb (camhgs per share; dividends) 

- Capitalization ratio 

- Bondratings 

. Interest coverage 

- Internal generation of funds 

- Depredation (as percent of revenues; as percent of plant) 

- Tax deferrals as percent of revenues 

- Generation of funds from internal sources to meet total needs (employee stock 
plans; dividend reinvestment) 

- Return on pension plan (return versus external measures, Le., SBiP 500, Kuha 
h b s  Index; return versus actuarial requirement) 

Acco~an receivable (days in accounts receivable; aging by customer grouping; bad 
debt as percent of collections) 

- Delinquency urperience (write-offs as percent of revenues; cut-off notices; 

- Cash management (days iwested in eash; number ofbank accoums andaverage 
daily balances, time between meter readings and billings; short-term bo- by 
type and rates) 

disconnects; agency C O ~ O ~ )  

- Ratefilingsandresults 

Source: Kearney: Management Consultana, MawgmentRudit Mamual forthe Utility 
I n d u q  (not dated). 
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TABES-7 

D U N & B R A D ~ F I N A N U A L R A T I O S F O R ~  

Solvency 
- Quick ratio (cash plus accounts receivable/aurent liabilitie) 

- Current liabilities to net wortb - Current liabilities to inventory 
Total liabilities to net worth 

* Current ratio (asSets/liabilitieS) 

. Fixed a s ~ e t s  to net worth 

Ei€iCiew 

. Collection period - Net sales to inventory 
* Asset to sales - Sales to net working - Accounts payable to x? 
Profitability 

- R e m  on sales (profit margin) 
- Returnonassets - R e m  on net woRh (return on equity) 

S o u r c e : D u n & B a d s t r e e t C r e d i t S e r v i c e s , J ~ N a m r r & ~ W u i n m R m i o q  
One Year Edition 2988-89 ew York Dun gt Bradstreet, 1989). v-vi For complete 
descriptions see appendix 

Utility managers can and shoddevaluate their system’s kqhansialratioson 
a periodic basis. The US. Ewironmental Protection Agency provides guidelines for 
doing so:* 

- check the operaring ratio every month (using twelve months of data) 
and compare it to past values, Itdshawyou the trend of 6mnces 
for your utility. To calculate the ratio, &de the total rewrme~ by 
the total operating expenses. 

Paul L Shins Steven Turtil Benjamin Ma and Haig Farmer, A Wuter ami 
(Wafhington. Dc: US. W~utcwmer Mrmoger’s Guidefor StnYing F i i  

Environmental F’rotcction Agency, brochure. 1989). 
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Use historical accoUnting data, separate water and wastewater records, 
and use a worksheet 

- Revenues for a finandally self-sufEiaent utility are mainly obtained 
from user service charges, but they often include other charges for 
special services. .Interest caning are counted as revenues. 

maintainq eutility'sservias. Examplesare es benefitsfor 
emplayees administrative overhead, chemicals se l ec t r i a ty  for 
trcamunt, parts, to+, money spent or put in reserve for routine 
replacement of quipmen& and the pMapal and interest on loaos or 
bonds. 

2fd - Operatink~~aretheeostslwdatcdwithprovj 

Worksbeets for three basic finandal ratios-the operating ratio, the coverage 
ratio, and the capital investment ratio-are provided in table 5-8. With proper 
recordkeeping, these ratios should be fairly easy to calculate and monitor over time. 
In the following chapter, several key h a n d  ratios are wd in the context of a 
failure prediction model. 

Risk &.&& 

business risk. The staff of the California Public Utilities Commission devised a 
measure of water utility risk using the standardized covariance between the rate of 
return for the water utility and the rate of return for an industry sample, 
represented by a risk factor called beta 
water utility indicates a higher level of risk Using multiple regression techoiqucs, 

withvariarions 
in risk the variables that proved to be statistically significant are presented in 
table 5-9.14 Class D utilities (the smallest in terms of revenues) were found to 

Risk adysis makes use of finandal ratios and other variables in modeling 

A higher beta for an individual 

the analysts explored a variety of variables that might be assoQatcd . 

13 Fassil T. Fenikile, S 

l4 For the variables defined in table 5-9, the following risk model for Class D 

Report on Issues Rrlated to Small Water Utiliricc 
(Sa Francisco, CA: Public U 2? . ties Commission, 1991). 18-27. 

utilities was adopted (t-statistics appear in brackets): 

Bi = 3.1131 - 0.0463'CGR - 29843'RBTP O.OO22'OEPC + 1.9665'NPTOR - 
[-Lo41 [ - w  [-2.791 j4.931 

624CM'RORTA + 1.7860'RBGR - 1.9594'PM + 0.01251'OMPC - 21689'ROI 
[-1.581 [1.67l [-3311 [2.W 1-22] 
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TABU 5-8 

Interest cam@ 
Other revenues 
Total Rcvamca 

?$zEEe- . .  
wag= 
&ncfits 
ElectTialy 
Chemicals 
Fuel and utilites 
Parts 
Equipment replacement fund (muniapalities) 
Principal and mtcrcstpaymcnts 
Depreciation (iwestorowned utilities) 
Taxa (invcstor-owned utilities) 
Other 
Total 0PerrtingE.rrpaaes 

Total Operating Expenses 
OpcmingRario 

Nondebt Expenses 
Revenues Available for Debt Service 
Debt Senria Expcmcs 
CarrCrageRatiO 

Total r&cnue 
capitalinvcsma nti0 

S 

S 

S divided by 
S esuals 

S divided by 
S equals 

ted from Paul L shian, Steven Turd, Benjamin Mays, and Ha$ Farmer,A 
Water ami asrewater Manap's Guidc for stclying FknciaUy Hcawly (Waslungton, DC: 
U.S. Environmental Protectlon Agency, brochure, 1989). .. 
Source: 9 
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customCr Growth pa Year (CGR) Relotion to rick. Negative (-) 
. .  The average customer growth rate as a percentage of total 2 Z E Z Z Z C ,  

Comment. This is intuitively expected since utilities riencing hi@ growth will 
benefit from increased revenue as a CuJtOmers result T o an increase m rmmbcr of 
customers. However, the CGR benefit that customer growth has on risk is not 
because utilities with high growth will spend less per customer. 

Ratio of Rate Base toTotal Plant (RBTP) 

Rate base divided by total plant. o m -  

increases with greater use of advances and conm%uIIs to fund utility p L t. Comment This was an anticipated result, confirming that risk for a utili 

Relryion to rick. Negative (-) 
. .  

operating pa -=r ( o m  RelmMn to rick. Negative (-) 

Total operating and maintenance expense divided by total Opemtionahtwn 
number of customers. 

Comment This is an unexpected result One reason could be that, because 
utilities are regulated, higher expense muslates directly into higher revenues and 
hence lower risk. 

. .  

Net Plant T~umvcr Ratio (FWIOR) Rclotion to rick: Positive (+) 

Gross operating revcrrme divided by net-plant (net plant is total Opemtionalrzmron 
. .  

utility plant less accumulated depreciation reseme). 

Comment This is the most statistically signi6cant variable. A high turnover ratio 
could result from either a small net plant or a high gross income or both. 
Because the revenue requirement depends more on expenses than rate base for small 
utilities, the direct relation bewen  mk and nunover ratio should be interpreted 
as showing the risk the utility faces on a small iwesrment 

.. 
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Return on Total Assets PORTA) Relmion to kk Negative (-) 

Operationrrliration Net income divided by total assets. 

comment. The rate of return on total asset has marginal stat is t id  signi6*uroe. 

R a t C W B a s c p G R )  

opumioMLrrmon 

significance, this e ect is discounted. 

Relation to rick Positive (+) 

Change in rate base divided by prior year's rate base. . .  
Comment The positive association indicates a direct and unexpcted ~ o ~ e l a t j o n  
between rate base and risk. However, because of its low statistical P 
Profit Margin 0 

operating revenue l a  operating expense divided by operating 
revenue. 

expenses or lower Comment. Alowprofit 
operating revermes or both. ect of high 
expenses on ri& the remaining determinative factor is low operating revenues. A 
low o rating revenue is affected by operating expenses, authorized rate of return 

Relation w rizk. Negaiive (-) 
. .  

opemtioMtzatlon 

could result from high opera 
cause we have discounted the -E 3 

and tr esizeofrateb.  

operatingMarginF-(oMpc) Relation to risk Positive (+) 

Operating revenue l a  operating expense divided by total . .  
g3ZZEZZl-S. 
Comment. The effect of the denominator, number of a~~tomers, is this variable 
and OEPC is suspea and appears to have a*racellingeffea. 

Return on o a m d s  (ROD Relation to & Negative (-) 

income divided by common equity. (No additional 

Source: Adapted from F a d  T. Fenildle, S q R e p i n t  on Irares Related w Small 
Waer Utilitier (San Francisco. CA: Public Utilities Commission, 1991). 18-27. Based 
on an anaIysis of Class D utilities. A variable representkg the average number of 
customers was not statistically signi6rou~ 

. 
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have the highest risk factor, although Qass C utilities also appear risky.u 
According to the author, other key klings were:16 

- The net-plant turnover ratio (NPTOR) is the LarBeJt determinant of a 
utility’s nsk. The NPTOR is directly related with risk Utilities with 
high turnover ratios are likely to have higher f i t h a n  those with low 
turnover ratios. 

utilitp risl The lawu the rate base to total plant % ) the higher 
themkandviceversa 

bearing on its risk Small comppnies aremt firm&Q troubluijust 

CaatwithiuadaSJ 
andfacehigher 

relatedwitha - The relative size of the rate base of autility is 

- Average customer size (ACS) a u s t y  serves appeared to have no 

b e c a w t b e y a r C d  

- Altlnnqh number of wtomcr~ (ACS) is mt 
of utilitleg Class Cand Qas D utilities are 
fluauatiollsintbeir camings than Class Aand Class B utilities. 

- Customer growth per year (CGR) is idiredy related to utility’s risk; 

- Therisk~Dutilitiesfaceisposslb eJracerbatedbyaperccM 
unfavorable regulatov emironmcnL Lriility is -Sed by 
the direct relanon of ycars between gene 

Economiesof~eappearto&inwatcrcompanies. 

thehighuthegrmrate, thelowertherisL. 

rate cases and 

Based on the model the five key detednants of small water utility I%& to 
which mitigative regulatory poliaa might be directed, arc17 

- In€rquentrateinCreas# 

- A low authorized rate of return 

- Inadequate recovery of fixed charga 

- High operating expense per customer and low customer growth. 

15 Class A utilities have gross revenues in excess of S5OO,o00, Class B uditia 
have oss revenues of $250,000 to SSOO,o00, Qass C have gross revenues h m  
$SO,& to S250,oOO; and Class D utilities have gross revenues less than SSQOOO. 

l6 Fenikile, StqfReport. 

17 biti.3. . 
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Thus a simple and preliminary risk assessment model could be designed on the 
basis of these f i e  risk factors alone. Ufitics facing one or perhaps two of these 
problems could be considered somewhat at risk, but utilities facing three or more 
sources of risk are probably in fairly serioUS trouble. While further research in this 
area is needed, the results of the California study provide a fairly straightforward 
and parsimonious model that could be replicated for other jurisdictions. More 
complex models of &k, of QNS~, can be devised by adding some of the additional 
variables of significance. 

The critical role that ecoIlomic growth plays in determioing risk was confinned 
in the study by the Small Busiaw Administration discwsed in chapter 2, whose 
authors concluded that "Growth. not initial size, is the over-riding factor comelatcd 
with ~ W i v a l " ~ 8  Moreover, just a little economic growth assum survival of mad 
new firms: %firms grow at a& m n b y  adding only one employee, plmost two 
thirds of new firms (over three out of &e) will survive at least six years- 
regardless of initial size.4' Absent economic grawth, water utilities are more risky 
than the typical new firm. The economic growrh variable is so important in 
predicting success or Mure of new firms that it might be worth "weighting" in 
statistical models of risk 

Finally, given the current economic dimate, there is a growing interest in how 
the C O ~ U l l i t f S  ability to pay (not simply willingness to pay) may ultimately 
determine the viability of a water system as well as other enterprises within a local 
economic system This is not a normative-issue of whether water rates shouki be 
kept affordable, but a practical one having to do with whether a local ecollomy can 
sustain a water system at its full cost It has been suggested that if water utility 
rates exceed 15 percent of median bowhold income, the community cannot 

18 Phillips and Kirchhofl, "Formation, Growth and Sunrival: Small Firm 

19 bid. 

Dynamics in the US. Economy," 69. 

.. 
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financially sustain the cost of water service and alternatives should be explored.20 
This threshold was used in Washington state’s proposed h c i a l  viability test 
presented above (see table 5-5). It is a test that can be applied to emerging or 
existing water systems, not necessarily as the sole determinant of a water system’s 
fate but as a tool for w along with other assessment methods. 

character in terms of those factors that might affect customers’ ability to pay for 
water service. These indicators mer  population characteristics, income 
characteristics, employment government finanoes. utility service, and other quality- 
of-life issues. Many of these relate to the issue of growth, disamcd above in . 

relation to utility risk. ’Ihis type of e may be espedally imponant in 
weighing the potential advantages of structural alternatives. Where a community 
simply cannot support the cost of water service by an independent small system, the 
future viability of such a system is doubtful and structural alternatives should be 

Table 5-10 presents a framework for evaluating a community‘s demographic 

Sought. 

Management Performance 

Chapter 1 posed the following questions in relation to managerial performance 
of water systems: Does the system benefit from management expertise? Is 
management competent to amply with environmental, public health, and economic 
regulations? Does the system have a business plan to assure viability? Does 
management avail itself of outside resources and assistance? Is management 
responsive to customer needs? 

the burden of succcss onto the shoulders of management. Yet as noted in chapter 
2, lack of business knowledge or experience also is a tey issue in business failure. 
The importance of management competence is growing along with the techuical and 
financial demands on water systems. Thus a management assessment would be 
appropriate in certifying emerging systems and evaluating en‘sting ones. Currently, 
however, management capability is not a major focus of the imreStigation performed 
by many states on new applicants for water certi6catcs. One reason for this is 

Lack of growth (especiauY when expeaed growth does not materialize) shifts 

20 “Fiicial Marmal for Small Water Utilities,” (A joint project of the 
Washington State Department of Health and the U.S. EmrirQpmental Protection 
Agency, unpublished draft dated October 1991). 

US 



TAB= 5-10 
INDICATORS FOR USE IN A DEMOGRAPHIC ANALYSIS OF A 

UTIUTYSERW~AREA 

Population chanctcnsb - ‘d 
. Population of the service territory 

. Trends Househol ‘“P””” SKC 

. Medianfamilyhame . 

. Public assistance data 
Percent below the poverty line 

Employment 

. Employment and unempl ent rates . Trends in employment ~ e m p l o y m c n t  . Listing and aSSeJSment of major employers 

. Evaluation of potential future employment losses and opportunities 

Government E i  
Property tax rmnues 
Other local revenue sources 
Condition of local government finances (hduding debt) 

utility scrvia 

. Stabili ofthecustomerbase . Shut0 2 anddisconsections 

. Uncollectiileaccomts 

. Paymentassistame rograms 

. comparison with d e r  utilities (electric, gas. telcph~ne) 

Quality of Lifc 

. . Housing availability and conditions 

. 

. 

. 

Crime and law enforcement natinia 

Property values and trends in propew values 
Education and employment ~ a i n u ~ g  opportunities 
Availability and quality of medical care 

source: Author‘s CoMrmct -. 
136 



that management assessment tends zo be somewhat more qualitative in name, 
parricularly when compared with finandal Bssessment. 

Still, it is possible to develop performauce indicators for evaluating water 
utility management. The U.S. Environmental Protection Agenq provides numerous 
resources for assessing managerial capability. although their orientation leans 
somewhat toward publicly owned utilities21 Table 5-11 presents some simple 
checklists ( f inand repo- purchaJink and user service charges) tbat can be 
used in evaluating the management of an existing system The utility manager can 
use such a checklist in self-evaluation. Regulators can use a similar approach in a 
simplified management audit or other pmccdq.  

When additional resources are available, a more complex management 
can be used. Table 5-12 provides a management performance assessment ma& 
derived from NRRI research on management auditing.= Utility performance in the 
areas of planning, organizin& and controlling are evaluated across Seven functional 
areas. The research report on which the matrix is based presents detailed 
diagnostic guidelines for performing a comprehensive assessmtnt of management 
practices and perfomce. In a simplified approach, suitable for smaller utilities, 
symbols (+ /-) or grades (AB,C) could be assigned for each cell of the matrix to 
indicate problem areas. This type of model could be adapted to the interests and 
needs of any particular regulatory jurisdiction or utilities of different size. 

A larger utility, with its higher level of resources and more complex 
management structure, may require a more detailed audit. The investment in a 
detailed audit for larger utilities is likely to pay off in terms of identifying areas of 
potential improvement that will yield savings for both utilities and ratepayers. In 
this type of analysis, detailed questions can be used for eacb cell of the matrix to 
develop an in-depth understanding of each management h e .  For example, in 
assessing r e s m e  capability in the area of cwtomersavice and informatio~ 
training and development of customer service and meter reading persome1 are 

21 U.S. Environmental Protection Agency, F i n a n d  Capability Guidebook 

22 Vivian Witkind Davis, Raymond W. hwton, Raymond J. Krasniewski, Robert 

(Washington, DC: US. Environmental Protection Agency. 1984). 

W. Backoq and Margaret C Allen, A pIIllitatie Indicator Systm for Asrwing 
ement Practices and (Columbus, OH: The National 

Regulatory exarch Institute, .. ufi& Mq 
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TABLE 5-11 

F d R c p 0 1 t h g C 3 ~ ~ k h t  
[ ] Water and wastewater operations are accounted sepantely. 

[ 
[ ] Reponsshowbothbudgctandactualfigures. . 

[ 
[ 

[ ] Theutilityusesaccrualaocoun~methods. 
] Tbe utility receives amnthly reports of revenue and expenses. 

] Repons arrive by the loth day of the following month 
] The utility keeps its finnncial reports for at least four years. 

purchasing- 
[ ] Purchasingiscentralized. 
[ 
[ ] Standard quotebid forms are used. 
[ ] No purchases are made without a purchase order. 
[ ] Exceptions are spcci6ed for emergency purchases. 
[ ] Goods are inspected immediately for quality and damage. 
[ ] Stock quantities are spcc5ed for all inventory items. 

] Major purchases are based on specifications that &fie requirements 

User Semcc Charges Checklh 
[ ] AUcostsareidcnti6cd. 
[ ] costtsareallocatcdpropor?ion. 
[ ] Flow characteristics are known for each customer class 

[ ] Customers arc billed proportionally to use. 
[ ] Billing cycle provides timely revenues. 
[ ] Established procedures assure collection of delinquent bills. 

[ ] Each customer3 use is known or hilly estimated. 

Farmer, A $ ater rmd Wastewater M 
Source: Ada ted from Paul L Shim, Steven Tunil, Benjamin Mays, and 

(Washington, DC U.S. Environmental 
s Guide f o r m  FhmciaUy H 23 hy 
otection Agency, 1989), @r&ure). T 

-. 
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positive performance indicators, while inadequate training and excessive reliance on 
estimation (rather than actual meter reading) are negative indicators. 

In comparison, given their less complex structure, it makes little sense to 
invest an excessive amount of resources in a d d e d  management audit for small 
utilities. However, small utilities also have much room for improvement, 50 even a 
rudimentary analy& can yield high returns. The matrix can be adapted for use in 
a low-cost assessment of management practices and performance by utilities 
themselves or regulatory agency sta& Once actual or potential problem areas for 
the small utility are idemiki, possiile  solutio^ can be devised with an 
assignment of priority to those yielding the highest return Some solutions might 
address more than one problem simultaaeously, BJ management audits often reveal. 

Management capability for both emerging and existing water systems also can 
be evaluated on the basis of planning capability, an idea advanced by Wade Miller 
Associates, Inc. in their study for Pennsylvania: 

[One] attribute of the business plan requirement is that the exercise 
iuelf is a good test of the d i r  of management and of the ability to 
run a succcssfd aperation. No doubt there are many cxisthg small 
systems that will need assistance in going through the steps of the 
business plan process the 5rst time. The process teaches wry 
fundamental management rinaples, however, and can therefore make a 
tangiWe con ution to e ngaa ced viability in the coursc of plan 
development. ?B 

The busines plan p ropod  in the Wade Miller analysis consists of four 
subcomponents, for which detailed outlines are presented in appendix F of this 
report:24 

proposed new facilities and the condition of 
rehabilitation and replacement; and future 

needs to meet requirements of the SDWA 

23 Wade Miller Associates, Inc, S u e  I d i a t k s  to- Non-Vi l e  Smoll 
Waer System in Pmnsyhtcmicr (Arlington. VA: Wade Miller Assodaty Inc, 1991). 
6-2 

24 bid, ii The adaptation used here recognizes four rather than thee 
lanning a m  nents, without having a substantive effect on the recommendations. 

Pn the o r i & k "  the "management and administrative plan' and the 'operatons 
and maintenance p are subsumed under a "management plah" 
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rtiOnpLndescn'bingarraugcmcnts to - A  and - * . .  
r the . .  m-rmance of functions necessary to proper 

enterprise, including docUmentation of the cr& A z e m e n t  

rfommce of all routiuc O& hpk" tasks ~~ectssary to assure proper 
L o n i n g  of the System 

ad~tionalcapitsltomcetmntinscncy 2 

persomel 

- Anopuaihsandmpimennrre desaipravisioIlsfor 

- A f i P m i n l f p L n ~ ~ t o ~ t r r : a d a p t a t e r c v e r ~ u ~ ~ t o  
meet cash ow requirements computed on thebasis of tbefuncaas 
of roviding the service; adequate initial italization; and access to 

A planning approach to viability is espedally consistent with the 
comprehensive viability poliacs disaused in chapten 3 and 4. Plaming not only 
improves management performance. but it has relevance for designing and 
implementing institutional poliacs for improving the viability of the water supply 
industry over the long ternz 

While the focus here is mainly on methods of asseying water utility 
performance, it is worth noting that the institutional dimensions can and should be 
subjected to periodic aSSeSSmcnt as well. The questions posed in chapter 1 can be 
w d  to develop a framework for d g  the adquacy of institutional 
arrangements: 

Is the certification procc~s for emerging water systems 
r assuring viabiity? Is re tory oversight of ensting 

water systems adequate for assuring P eir viability? Are regulators 

ztry ? 

' lementiug appropriate tools for improving the viability of the water 

- Smctural Is the water supply industry structured to exploit 
economics of Kale and operate effiaently? Are there barriers to 
industry resauctUring? Are there barriers to coordination and sharing 
of bcilltics? 

25 See also, Janice A Beecher, James R Landers, and Patrick C. M ~ M ,  
Integrated Resource PIanning for Water Utiliricc (Columbus, O H  The National 
Regulatory Research Institute, 1991). .. 
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ement Are governmental roles in water resource 
integrated resource planning a gui 

tory system promote structural solutions, 
the cow dation and other means of achieving economics of scale and 
optimal performance? 

Any jurisdiction interested in the viability of water systems can and probably 
should assess these institutional issues on an ongoiug basis. Io many wpys, t h w  
evaluations are as essential as evaluations of utility performance. On the basis of 
this study, it can be concluded that many states hwe made considerable headway in 
designing appropktc policies to address small system viability. While it would be 
vastly premature to suggest that methods are available for resolving all of the 
problems of small systems the recent institutional achievements in this area are 
notable. More SU~CCSS seems likely. 

.. 
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FINANCIALDISTRESSMODEIS 

Effective viabiity policies require assessment methods that can be used by 
regulators and others for screening utilities and triggering intemntion as needed. 
Becaw financial performance is so vital to water system W t y ,  a need exists for 
methods specifically designed to assess the financial health of existing water 
systems and the expeaed health of emergingwater ~ystuns. Some basic asscsmcnt 
methods were introduced in the previous chapter, but more complex modeling 
approaches can be used as well. 

becoming more important with the recent failure or mar failure of numerous banks, 
savings and loans, and nomeplated companies The reason for the surge in 
interest is obvious. Investors, lenders, depositors, legislators, potential merger 
partners, and so on all are concerned about the potential failure of an iustitutiou 
Tumultuous economic times, the record number of bankruptcies, and the Wcial  
catastrophe in banking are ample reasoos to study the c8ws and prevention of 
business failure. 

Some of the business failure models and the techniques used in them can be 
used by regulators for diagnosing and monitoring the financial distrry of water 
utilities. Identifying distressed water utilities as early as possiile is important since 

andregulatoxycommissiom inserious ways. I n a d d i t i d  tofinaw'al* the 
potential health risk ofprealr and failing water companies is another reason for 
regulators to get iavokcd in identifying and taking regulatory action toward 
distressed systems. 

Modeling financial failure has emerged almost as a contempomy art form, 

their distrey can affect investors creditors. ratepaycn, local gfJvcrmnent agenCi# 

This chapter reviews the bankruptcy and failure prediction models that have 
appeared in the h a  literature and develops a disaess dassification model for 
water utilities. The methodology can be used as an carlywarning system to 
identify potentially bankrupt or financially dispessed water utilities, as a screening 
device applied to systems seeking cemficatios and as a viability test for evaluating 
prospective structural changes among &sting systems. AU of these outcomes 
srogly or together should help reduce the future impact of distrtssed water utilities. 
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Interest in finding financial models that will predict business failure is 
widespread among finanad institutions such as investment banks, commeraal 
banks, pension funds, insurance companies and other lenders, investors, federal 
banking agencies, and so on. The rapid development of leveraged buyouts" -0s) 
in the late 198bs created even greater concern about predicting failure for the 
issuers of the "junk bonds" UJed in most lmraged buyout$.1 

with the Beaver model in 19662 The major focus of most published research has 
been on publicly owned firms whose stodc is widely traded such BS manufacturing, 
retailing, construction and similar companies. A secondary but smaller focus has 
been on models to d e w  h c i d  distress in the banking and savings and loan 
industries. The bank related models are generically referred to as "early warning" 
models. While much of the early research was aimed at preventing bank failure 
interest in bank related models diminished in the late 1970s as models immediately 
applicable to large nonregulated firms that were h i  were dmelvd.3 

Part of the shift in interest was due to the realization by some researchers 
that the federal banking agenaes were not likely to adopt their approach because 
the models lacked a high degree of acmraq in predicting failure more than one 
year preceding the failure! one type of prediction error in the models (a type I 
error) would risk predicting the failure of a healthy bank. The potential 

Two types of bankruptcy models have been reported in the literature beginning 

Pailure, and default 

2 William Beaver, "Financial Ratios as Predictors of Failure," Joronal of 

3 EdwardAltman,"FiiRatiOs,Disr 

A C C O W ~ ~  RrcecYdr ( S t p p M )  4 (1966): 71-102. 

and the of Corporate Banbupt " J o m d  @Finance 23 (September 1 68): 589609; Joseph 

Journal of Bunk Raead 5 (witer 1975): 208-217; Joseph F. Sinkey Jr. and D. A. 
Walker, "Identifying Problem Banks and How Do the Bankkg Authorities Measure a 
Bank's Risk Exposure?" Journal ofMoney, ordit and Banking 10 (May 1978): 184-193. 

' ' 

F. Sinkey Jr. and D. A. #; slker, "Problem Banks: Identification and characteristics," 

Predictive Variables: The Case 9 o Banhuptcy Predictio~'JOunr0I of- 
Harlan D. Plan and 'one piatS "Development of a Class of Stable 

Finance Md Accounting 17 (Spring 1990): 31-51. 
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consequence of such errors was a possible run on the bank (a self-fulfilling failure), 
something that federal bank regulators want to avoid. 

refer to the research coming from the banking literature. Likewise, banking studies 
seldom revim or refer to the research in the nonbankhg sectors. This is 
surprising since, as noted earlier, mu& of the early research in bankruptcy 
prediction focwd on the banking sectors Research begun in the FDIC eventually 
shifted to the private nonbanking sectors as researchers left the federal bank 
regulatory agencies.6 

industries, the banking industry models seem useful. After all, early detection of 
financial weakness is an on-going part of the federal bank regulatory framework, 
even though prediction per se is not done by federal banking agencies. Moreover, 
most early warning bank models are not empirically derived as are the nonbanking 
models; that is, they are not statistically estimated from a sample of bankrupt firms 
since banks seldom file for bankruptcy protection. 

for other reasons as well. Banks are chartered by the Comptroller of the Currency 
(called national banks) and by individual states (called state banks). All banks must 
apply to the Federal Deposit Insurance Corporation (FDIC) for deposit insurance. 
The FDIC insurance approval investigation is umemely rigorous since all failed 
banks must be merged, restructured, or managed by the FDIC (as of 1990 by the 
newly established Resolution Trust Corpomion within the FDIC which was created 
by Congress in 1989). Thus the interest of the government in aJsuring the viability 
of new banks is not unlike its interest in assuring the viability of new water 
systems. Like the FDIC, government agenaes may have ultimate responsiiility for 
managing a failed system (as in Texas), operating it completely (as in Nevada), or 
forcing its takeover by another entity (as in Connecticut). 

Those engaged in business failure research in the nonregulated sectors seldom 

In developing a model or models that could be made applicable to regulated 

Early warning banking models may have applicability to water utility regulation 

. 

5 .qtman, " ~ i c i d  ~atios, Dkrimimte Analysis and the Prediction of 
Corporate Bankru tcy," 589-609, Sinkey, "Problem Banks: Identification and 
Characteristics." 283-217. 

6 For example, Joseph Sinkey and Roben Eisenbeis. .. 
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Surveillance Models Used in Banking 

A brief description of the surveillance system wd by all banking agencies to 
monitor banks helps explain the rating system used by all federal and state banking 
agencies. Improving the rating system is an ongoing enterprise by federal bank 
regulators. The monitoring system used by banking agencies identifies key ratios, 
including peer comparisonratios, that arc usedin bank reviews and ‘OIIS 

Bank reviews are done quarterly (off-site reviews) ur amnulty (owite 
examinations). Subsequent to the various exammo ‘ons and reviews the ratios are 
condensed into a rating system known as CAMEL between 1 (exclllcnt condition) to 
5 (approaching failure). CAMEL is an acronym for capital adquacy (c). asset 
management and turaover (A). management (M), efficiency (E), and liquidity Q. 

The FDIC and othu agencies we the staodard quarterly unifonn bank 
performance reporn (UBPR) filed by all federally irwred banks to assign a 
quarterly CAEL rating (CAMEL without the M). The CAEL is derived from 250 
6nancial ratios which are calculated from the quarterly reports. The 250 ratios are 
reduced to nineteen “key“ ratios to determine the final CAEL rating. Three years 
of data are incorporated into the ratios. The ratios for an individual bank are 
compared with ”benchmarkm or %asc-line” ratios eventually to set a rating for that 
bank. The benchmark ratios are confidential and even these are updated regularly 
to reflect current economic and finandal conditions decting individual bauks and 
their regions. CAMEL raw are assigned by bank clramincn aftcr an on-site 
examination using established guidelines and compared with CAEL ratingr Large 
banks typically are cxammed ‘ every twelve months and small bauks every eighteen 

The FDICalsows an*early~warningsystembased onthree key 
warning ratios. one of thue three is tbe lintunalequitygrowth rate’whichis 
similar to the retained camings rate of change which is the best predictor ratio in 
several failure rnodel~.~ The CAEL rating system is considered quantitative and 
objective and this is regularly compared with the more subjective and qualitative 
CAMEL rating to see where and why differences exist The major difference 
between CAMEL and CAEL is the “M” for management which is only assigned by 
the examiner after evaluating the bank on dte. It is by nature very subjective. 

. 

Altman, Haldeman, and Narayaaan, ZETA Analysis: A New Model to 
Identify Bankruptcy Risk of Co rations, SW, DeniirgUc-Kuq~, 9eposit-Wtution 
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Quarterly changes in the CAEL rating are rigorously reviewed by the FDIC and 
subsequent nolGcheduled on-site examinations may be required by the FDIC to 
explain divergences from quarter to quarter of CAEL or between CAEL and CAMEL 

Thus CAEL also sewes as a supervisory tool in reviewing the CQMEL rating ot 
examiners. It is d e s m i d  by FDIC officials as a "ratings prediction model" not a 
"failure prediction model." Failure prediction continues to occupy some researchers 
at the federal agencies but their models are mainly theoretical and there is no 
co~lsellsus when it comes to independent variables, statistical techniques, and other 
issues.8 To date no agency has adopted any spedfic model kom the finance 
literature for use in failure prediction although failure prediction and early warning 

advance of insolvency or Iiquidation. 

management factors, namely poor managemens is usually the primary ~~IISC of bank 
failure and closure9 The Comptroller of the (3umncy concluded in i ts study &mk 
Failwe that poor management was the single most important 
These fiadings should impress utility regulators enough to look serionsly at the 
quality and experience of managers in cemfying new water companies. 

surveillance models have the same goal: to flag weak and d i s t r d  banks far in 

One ofthe trulysi@cant 6ndings i n b a d  failure research is that 

of failure.10 

In recent review artides several authors discuss the major accomplishments 
and defects of the business failure researcb and suggest research needs m the 
field.11 In his 1987 review article. Frederick Jones identilies fifty-two major 

8 Demirguc-Kunk 'Deposit-institution FaihUeJg 

Pantalone and Plan, "Predicting Commercial Bank Failure Sincc 
Deregulation," 3746. 

(June 1988). 
10 of~ice of the Comptroller of the auren~y,  M F ~ ~ Z W ,  washingtos DC, 

11 Frederick L Jones, "Current Techniques in Banbuptcy pndictias launrJ 
Lit- 6 (1987): 131-164; COleen P a a t a l O ~ ~  d Marjorie plaa, 
mmeraal Bank Failure Since Deregulatioq" New JZngbd EmMmic 

t 1987): 37-46, Plan and Plat!, "Development of a Class of 
tCy R~dicti~~~, 31-51; Adi -? The Case of 

DemirgUc-Kunt, "Deposit-Instirution Failures: A evieW of Empirical Literature,' 
Econamic RCVMU, Federal Reserve Bank of Qeveland (Quarter 4,1989): 2-18. 
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articles on bankruptcy prediction since 1966 aud there have been many since.12 
Some of the basic features of the predominant models are reviewed here. 

theoretical basis for choosing a variable other than the fact that it has been used 
previously and found to be statistically siwcant In fact, there is no widely 
accepted theory of bauknqtq that &termha when or why a firm does or should 
enter into a Chapter 11 reorganhtion as opposed to Chapter 7 liquidation, or a 
merger, or some other option Nothing about the proce~s scems very predictable 
and in the banking industry there is acturrmlaMg * evidencethattheagendaand 
desires of the regulators, political pressures, and other facton may be weant in 
explaining bankruptcy or clos~re of ~ntmjtin%y. these obsenratioas may 
be~~t for jur i sd ic t iona lwamJys tems  watersy5te~too,canbeaff~ 
by both reguIatory and political preJsures. 

Much of the buJiatss failure research outside of banking is focused on 
relatively large firms since data are not readily available for models based on mall 

(including banks) is somewhat greater than among large 5mns even though the 
economic impact is probably less severe in the case of a small-firm failure. 

In banking, the majority of failures historically have been of small banks. 
With the rash of recent bankruptcies among large banks this may change. But the 
large data base needed to empirically estimate a model and replicate it with an out- 
of-sample group of failedbpnks makes researchdi5dt in bothmnbankand bank 
modeling.  he recent trend of large  baa^ faiiurcs partially explaias the renewed 
interest in failure preaiction by the Federal Rcscm Systeml4 

Most of the business failure models are empiricauy derived; that is, there is no 

firm failure. 'Ibis isunfortunate since the badauptcyrate a m o n g d  firms 

u JOIKS, "Current TCCIUI~~UCS: 

13 Dcmirguc-Kut, "Deposit-Institution Failures: A Review of Empirical 

14 The renewed interest is indicated by the publication of two forthi0mi.q 

LitemmG- 2-18 

articles on the subject by the Cleveland Federal Reserve Bank (Dr. william Gavm. 
by phone, Marcb 1991). 

.. 
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Statistical Methods 

Early business failure models started with Univariate (one-variable) models and 
progressed to multivariate models.15 Intcrdngly, one researcher was able to 
predict bankruptcywith an 87 percent acauacywithjust one do, cash flow to 

t amlysk, probit and logit total debt16 More recent models have nsed dtscnrmann 
models, and recllrsive partitioning mo4~s.17 

Probit and logit mad& (one ofwhich is applied later in this chapter) avoid 
t analysis but the r d t s  with dassification some statistical problems of dscnmmn 

accuracy seems to be equally as good with any Jtatistical technique.18 Probit and 
logit models w cumulative probability functions so as each variable enters the 
model the cumulative probability of banbruptcy or nonbankruptcy rises, albeit 
nonproportionally. Finally, many mathematical trimdormations arc used to make 
models more realistic and statktically For example, one research team 
uses a log transformaton on one of the dables-asset size-to mnmalm . its 
effects on the probability prediction, Jincc there were large differcnes in tbe 
sizes of sample firms.19 As noted later one of the difficulties of adopting an 
existing model to water systems is the model's complexity. Manipdating 
mathematidy compticated models requires time, patience, and apertisc, in some 

. . .  

. . .  

cases the database necessary to Use themis not readily available. 
Many independent variables (or predictors) have been tested for their accuracy 

in predicting future bankruptcies. AppKlamuue iy 100 Merent variables have been 

15 onmiwuiate mode- see ~eavtr, 'E- h t i o s  as predictors of 

16 JOW "Current ~echniques in ~ p t c y  p r e d i ~ t i ~ ~ ~ , ~  UI-164. 

17 ~alina ~ r ~ d m a n .  E 

Failure," 71-102; on multivarh ' '  see Edward Altman, Caporate F i i  
Diherr (New York John wiley EZ?kw). 

and Duen-Li ~ a o ,  lneodudng ~ccursive 
Partitioning for Financial Qassification: The Case of Finandal Distress," J d  of 
Finance 11 (March 1985): 269-291. 

18 Jones, "Current Techniques in Banlnuptcy Prediction," U1-164. 

Edward Altman, Robert Haldeman and P. Narayanan, ZETA Anal is: A New 
Model to Iden Bankruptcy Risk of Gxporations,'Jod of&mldng and 7- 
1 (June 1977): 7 2 -54. 
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tested in bankruptcy studies.20 The FDIC has used upwards of 250 variables in 
searching for its ongoing surveillance model (discussed below). The abundance of 
potential urplanatoxy variables in this area of research calls for statistical methods 
that narrow the &Id to the most important predictors. To develop parsimonious 
models (fewer variables) as well as avoid the problem of multicollinearity 
(intercorrelation among the independent variable) a stcpwk program is frequently 

t analysis or logit models Foctormalysisisalsoused to used with ducnrmnaa 
reduce the number of variables to 'yactors" which are common sets of variables with 
similar characreristia. 

. . .  

The types of financial ratios that appear to be common to most failure 
prediction studies are leverage r a t i s  licluidity ratios. income ratios. and historical 
earnings ratios. Considerable mid- suggm that as long as each type is 
represented (for example, liquidity or leverage ratios) specific variables make little 
difference in the predictive ~ c w a ~ y  of the m0delr2l 

There also is much research centerhg on cash 5ow as a key predictor 
variable, but conflicting notions udst over the best definition of cash 5ow 
especially with reference to the accruals versus nonacaual items used to define 
cash flow (for example, taxes payable are deducted in accrual models). Cash 5ow is 
one of the key ratios in the dassification model dmloped below because it is one 
of the most consistently significant variable in prediction mod& In  summa^^, 

what appears to be a primary outcome of this research is the substitutability of 
ratios within the four basic gropps. This finding influences the choice of key ratios 
reported later in this chapter. 

in failure prediction research and t.hirty-011~ of these have been significant in a 
As noted earlier, Chen and Shimerda identify 100 variables that have been used 

20 K. Chen and T. Shimerda, "An Empirical Analysis of Useful Finandal 

21 M. Harner, "Failure Prediction: Sensitivity of Classification Accuracy to 

Ratios," FiruuKialMCmqgemenr 10 (Spring 1981): 51-60. 

Alternative Statistical Methods and Variable Set%" J d  of Accaunting and 
Public Policy 2 (1983): 289-307. 
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statistical sense.* pinches reduced many variables to seven factors similar to the 
factors of Chen and Shimerda and those used by other researchers23 The Pinches 
factors were used by platt and Plan, and it is this model that is applied to water 
utilities in this study24  he  inches factors are: r e m  on investmen& capital 
turnover, leverage, liquidity, cash position, inventory turnover, and receivables 
turnover. These factors were used by Zavgren in a series of combinations that led 
her to find three key ~ e t t  of ratios to be successful predictors of corporate 
bankruptcy: fioancial leverage, asset turnover, and liquidity (the best short-term 
predictor of f a i l ~ e ) . ~  In an important study, Hamer used four variable "sets" that 
she derived h m  several major studies including that by Altman26 Each set of 
variables measured profitability, liquidity, and leverage. For each of the five years 
studied she found a0 significant cliffcrcnccs in dassification results using any set 

Many if not most of the prediqtion models found in the literature have used 
quite similar key fmmhl ratios in their comtructiou In banking studies similar 
variables also appear consistently as predictors of failure, although some banking 
related variables are industry specific and have no counterpart in nonbank firms. 
An example is the loan/aepobit ratio, which is commonIy used in banking studies. 
While banking related ratios are somewhat unique the words of Demirguc-Kunt are a 
useful summaq- . "all authors find capital adequacy (C), generally praxied by the 
book value of net worth, to be si@can~. . . In addition, earnings (E). usually a 

22 Chen and Shimerda, "An Empirical Analysis of Useful Financial Ratios," 51- 
60. 

J . . ~ c r s ,  "zbe Stability of Finandal Patterns 
F i i  28 (Ma 1973): 389-396; Chen and 

of % seful Financial &a tios,' 51-60. 

24 Plan and Flatt, Pevelopment of a Class of Stable Predictive Variables: The 

25 C Zavgren, I h e  Prediction of Co 

26 Hama, "Failure Prediction: Sensitivity of Classification Accvracy to 

Case of Banlrruptcy prrdictios' 31-51. 

rate Failure: The State of the Art," 
Journal of Acwwding Litemtrue 2 (1983): 1-37 

Alternative Statktical M e t h ~ d ~  and Variable SCS," 269-291; Altmap "Fi ic ia l  
Analysis and the Prediction of corporate BankIuptq: 589- Ratios, I)lscnrmnate 
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measure of net income, are a sientficant indicator of finanda~ condition*n Capital 
adequacy, though not Specisally used in the models below, b reflected in the 
cumulative profitability variables and essentially affects retained earnings one of 
the variables found in many nonbank models. 

The finance literature clearly emphasizes the idea that a few key fulandal 
ratios can be used to predict banlcruptcy and distress. 'Ibe comparability of key 
variables is illustrated in table 61. To furthu illustrate this reality the Altman 
1968 model, the most widely dixwed model in 5nandaI taabooks, and the Plan 
and Plan model are applied below using water utility data Water companies arc 
unique in many ways and therefore no published model fio them perfectly. But the 
key ratia developed b m  the literature help i d e e  several that can legithatdy 
be wed to detect weak water system% 

the bankruptcy and carlywarning models can be wd to identify variabk and 
ratios applicable to the water sector. None of these models is pertectly adaptabk 
to water systems. Most makc we of finaneiavariabvariobles adtcdmiqucs spggestive 
of what utility regulators could do relatively easily and 
water-industry-spcc prediction models. A set of key finann'al ratios has been 
successfully used in this line of research and they can be used simply and quickly 
to detect wealolesses in water systems. 

Plan and Plan model are applied to water utility data inrppendix G. 'Ihe 1968 

in 1977. It is referred to as the Zao model and soldby Dr. Altman's h 'Ih 
1968 and 1977 models are similar and the prediction ~EQIIBCY equpnY good.= The 
coefficients for the 1977 model only arc available to dicntusersso the 1968 
versionis used. The fact that the Plat6 obtained acoWrightfor their model also 

Because water systems have dmilaritiesboth to banking and mbankmg * t i r m s  

'*todevelop 

TWO failure models that &e commerw availabk th ~ t m a n  model and the 

Atman model. r c f d  to as thez-suxr M a  was updated and slightly cbpnged 

indicates the incrcashgly imporrant commercial market forthcse modelJ. 

27 Demirguc-Km& "Deposit-Institution Failures": A Review of Empirical 

~ A t m a n , C o p m t e F i r w u i a i ~  

Literature,' 14. 
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TABIS 61 

COMPARISONOFKEYFINANCXALRAnoSUSEDIN 
FlNANClALDIsIREssMODELs 

. .  
%!Ef%Y= 





TABU? 6-2 
K E Y F I N A N U A L , R A T I O S U S E D l N ~ G F I N A N ~ D I s l x E s s  

R e ~ t o F a i l u t e  Ratio- _. 
x1 xz 
x3 
x4 
xs 
X6 
x7 
x8 
x9 
x10 

x2 
x3 
x4 
x2 
XI 
x2 
x2 
x4 
x3 xs 

x28rx3 
XI 
x4 
x2 
x5 
X28rx3 
x2&x3 
x4 
x1 
x4 

x1 
x2 
x3 
x4 xs 
x6 
x7 
x8 
x9 
x10 

a258 
LMZ 
0294 
aM0 
0.275 
l321 
0.175 
0.69 
lzgD 
0.100 

0.095 
Ll57 
0226 
0318 
0236 
LU1 

-0.029 
0.754 
0.734 
0.181 

2.71 
1.47 
130 
157 
1.17 
1.18 

-6.03 
0.93 
1.12 
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weakest water utilities from the 1989 NAWC Openningrad F i i D m r r  based on 
their return on equity (ROE). For the mong firms, ROE averaged 15.4 percent 
and for the weak k n s ,  it averaged -3.7 p e r ~ c n t ~ ~  It is dear that the ratios in 
table 6-2 are quite diEeren! becwan the two groups of water companies. Ratios 
X7 and X1, both of which measure profitability, show the greatest relative 
difference in the tab. . 

As aha scrnintabk 6-2, the ten& are similar to those used by Atman 
and by plan and Plaa The Miot maybe slightly Merent in ~ C t i o n  but 
they essentially mcasurc tbesame thingc;.19nn'llhr. For example, ratio X7 (net 
income/sales) is asimpk ratio that cauk substituted for ratio X1 (cash 
fbv/saIcs). Cashflow/salesisthe mostcommcwratio found inpredicrion mod& 
and is astandards andbroadmeasurcoffhncial health for cash genuatiag 
companies. Netincomc/srlcsisanobsoluteandnamwmea$ureof disuess and can 
ahvay be used as apnlimia4y disucss tcsf Cash flow (measured by net income 

wbicharcthe twoprimp?rsourcesoffunds ina cash flow Plus - 
statement) ass@ an impOmm role to depnciption Depredation must be added to 
determine cash flowdncc itisdaInaedoriginally to Calarlate net income. F i i ,  
afirmcankarnsidaed bauknqnwhentotai liabilities exceed ayes and the firm's 
e q u i t y a u h i o n i s ~  Forantaryncms,thcscllllfortlloatc~tionsare too 
often present 

. .  

Developing the CIasScation Scheme 

31 Maq of the ~ f i r m s w e r e p l s o ~ m  198s and marly ofthe weak 
6rms were weak in 1985. Inha, for thespanefimn. r a t i o s ~ , n c a r l y  
identical for the yean ampared (1985.1989, and 1990). . 
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- current liabilities 

Total assets 

- 2 0 0  

= mo 

= 326 

= .657 

= .442 

=lfpo 

= .144 

S W  
143 

tl 
5.1 

Itl 
653 

zp 
11.1 

XI 
653 

14t 
120 

2.a 
143 

= .m 

= .607 

= .170 

= .450 

= 219 

= 1.190 

= .017 

DisasScorr(srlmdtheRtiOJ) = 456 = 278 

* Dollar values are in millions. .I 
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the normal cum in figure 6-1, shows that 82 percent of all  NAWC water 
companies would have values between 3.0 and 6.0 in 1989, using 15 standard 
deviations in each direction. Water companies with values below 3.0 could be 
considered "distressed" those at 4 5  and above Viable." Using similar logis thw 
firms with values between 3.0 and 4 5  can be considered "weak" or ",gina1.*32 

This technique provides a simple and practical means of e g  water 
systems. Although not necegarily complete and somewhat limited kom a statistical 
viewpoint, it can provide regulators with a basic tool that may be prefemd to no 
method at all or some purely subjective Ipproach. Moreover, d o  amlysis is the 
most common, simple, and widely used of all finandal analysis techniques. The use 
of the dass5cation model is s ~ r n g t h d  by the fact that the total of the seven 
ratios for the weak finas is 3.1, a figure dose to the 3.0 that results under the 
normal curve disaused above. 

whereby water systems can be dayified Y follows: 
Thus, a genedjzed evaluation system can be developed using these results, 

Ifthedbacs 
3Sxxis 
4.0 or more 

3.0 to 3.99 

3.0 or less 

Good to excellent 

WeaLtomarginal 

Dmessed 

Water companies with an ow& distress score of 3.0 or below are likely to be 
in need of immediate attention. Companies with a distress score totaling more 
~~ 

32 Since the Meal technique is based on the 6fmn "best" NAWC water 
companies, the will find about 9 rcent of the %est" 

n J  curve in the left tail as 

5""" is. 
for the %orst" 6fmn NAWC companies 

of the %orst' com 
have values of .1 or lower. 

b e  there is an overlapp region of "besf and "worst" companies, the value used 
to dassify the truly a c o m p a r u e s ,  3.0. will capture m a t  of them 'as various 
experiments with the model W e  shows including the use of 1985 and 1\90 data 
for the strongest and weakest companies in various combinatious). Tbe only way to 
avoid this stat ist id and dassificatloa overlap is to have more than three 
classification categories. To keep the model and its interpretation simple, three 
categories were selected for this anal- . I  
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3.0 4.5 6.0 

-1% st. dev. +l% st. dev. 

Fig. 6-1. Norma1 probability distribution (based on 15 
"best" companies). 



than 4.0 are likely to be in good condition. Those in between are weak or 
marginal depending on whether they are closer to 3.0 (weak) or 4.0 (good). Scores 

water companies have been distressed for yean and arc getting worse as the 
classification model wi l l  indicate. 

companies and the &en weak ones as a check. Of the strong &ms, ten were 
daified as "w while fk were ciassified as "marginaL" Of the weak firms, 
two were classi6ed as *good," five were classified as 'w and eight were 
found to be "distressed." 

firms were rated as weak or dimeyed. The high rating of two weak companies 
was due to an cracmely high value for the indicator of liquidity @2). This result 
occurred with two of the 6fteen weak water companies in 1989 and in other 
simulations using data submitted by Various m o n s  and of other randomly 
selected NAWC firms. In both cases the umsuaUy high liquidity ratio was due to 
inordinately high accounts receivable or notes receivable. The high level of 
accounts receivable may in fact be a bad thing if they are old or uncollecriile 
accounts, or note loans made by the firms or their oween that are uncollectible. 
After all, too muchliquidity can be as harmful as too lit&. An example iswhen a 
firm has all of its imnstmC nts in cash. In one of the two companies where the 
unusually high liquidity ratio was adjusted downward to a normal 15, the high 
rating of the weak firm disappearcd.33  he other firm had a m n g  earnings 
position and a strong liquidity position and is not really diJtreyed, though its 
r e m  on equity happened to be low in 1989. 

group for the years 1985,1989, and 19!W), the range of r e m  on equity (ROE for 
1989) was much grater than for the other years. Thpt bwhy 1989 was chosen as 
the preferred model year. In applying the model to the forty-five best companies 
for the three years, oniy two of the forty-five were dayified as dismsd In 
both cases, the ROE was not especially low and the companies had strong tiquidiv 
and earnings posifions, and their operating effiaenq (X6) was quite good. It would 

calculated for previous years to indicate the direction of distress. Some 

The distress score approach was applied to the fifteen strong NAWC water 

The model did not incorrectly rate any strong firm as distressed. Most weak 

Ofthe fo- stropg and weak k u s  used in the study (fifteen of each 

33 In deriving the model, the li 'dity d o  (X2). was constrained to 3.0 for 
firms that exceeded 3.0 (three firms). %e average liquidity ratio .. in the model is 
1.70, which is close to the normal 1.5 used here. 
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not be appropriate to consider them h d l y  distressed. This result indicates 
that the model cannot be interpreted automatically without attention to the 
individual ratios driving the results, particularly with respect to 6rms that show a 
healthy earnings trend and a strong equity cushion 

Application of the Model 

&&on staff in three states provided finaadal data for selected small 
synems to test the proposed mahodology. For reasons of confidentiality, the 
states are identified as 4 B, ad C and the individual jurisdictional water 
companies as One and Two. In the judgment of staff members, the utilities in 

considered distnssed and one was considered viable. The data are for 1988 and 
1989 and the 

was the need to adjust the liquidity ratio to the n o d  15 for two systems, a 
problem discussed above. It was found that all of the systems, with the exception 
of the one h m  state C were severely distressed from a finand standpoin~ 
These distressed systems would probably file for bankruptcy protection in the 
nonr,&ated world; indcd, cnditon would force them to do so. 

Another r e s  of the model is presented in table 6-5. Examined here are 
thirty-five water systems Uadu om state's jurisdiction using data for 1990. The 
anal@ rev& the disconamng . reality ofwidespread distress in the 
water utility industry. Using the distres dasJification scheme, only eleven system 
could be comidered in good tocrcclkmfinandal health, while another four are 
marginal. TwentysyJtcms couldbecinrsified as distressed and thineenof these are 
technicallybaukrupt,basedon~ebanlauptcycrituiadesaiiabove. For 
illuspative purposes, finandal data fix one of the technically bankrupt firms 
appears in table 6-6. 

states A and B all could be cornidend distressed; for state c one utility was 

of the analysis are presented in table 64. 
The seven-ratio dayification technique appeared to work well. An exception 

In g e m d  the distress dassi6cation model developed here should consistently 
identify water utilities that arc amcdy cliscresed and in need of attention by 
regulators. The technique is similar to what could be accomplished in a statinically 
and empirically derived mode1 such as the Atman or plan and Plan models. The 
technique presented here is simpler a d  reasonably accurate for regulatory needs. 
The method seldom midass6 ' cs strong companies as distrqed (only rwo of 
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State A 
x1 
x2 
x3 
x4 xs 
X6 
x7 

.160 

.726 

.l33 
-LO10 
-709 
1330 
-.El 

-406 
.ma -.# 

-1.040 
-191 
1.160 
.076 

x1 
x2 
x3 
x4 xs 
x6 
x7 

.036 

.8?2 

.OR 
-845 .m 
.950 -.m 

.a24 

.m 

.a3 
4.440 
,741 
.932 
-.m 
-m 

x1 
x2 
x3 
x4 
x5 
X6 
x7 

.m 
7.640' 
-226 

-LO30 
.l57 
.881 -. 135 

-.w5 
1930 
-278 
-1.026 
.162 .m 
-268 
l26 

Xl 
x2 
x3 
x4 xs 
x6 
x7 

-2% 
-.ma -.m 

-10310 
l.740 
.768 
-323 

-371 -.m 
-222 
4.880 
.162 
.745 
- 4 1  

497 

x1 
x2 
x3 
x4 
x5 
X6 
XI 

.014 

.141 
-293 
4.325 
2.350 
LO93 
449  

.r#n 

.141 
-262 

4.950 
2% 
Ll92 
-025 

-1281 

x1 
x2 
x3 
x4 xs 
x6 
x7 

na 
na 
na 
na 
M 
na 
na 

.438 
14360' 

.738 
244 
281 
1.970 
3 IS 

Source: Calculated h m  data provided by state commisions. The identicy of the 
companies is not revealed for con6dentiality purpme~. 

* Gquidiv ratio adjusted to normal 15. - i 
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TABU 6 5  
DISTRESS ScOREs FOR ONE SATE'S WATER UTUTES, 1990 

Good to excellent (4.0 or over) 

Weak to marginal (3.0 to 3.99) 

Distressed (3.0 or below) 

Baalaupt (assets c liabilities) 

11 (31%) 

4 (11%) 

20 (57%) 

l.3 (9%) 

Total 3s (1o@w 
Source: Analysis of water synem annual reports. 

FmandaIndicator 

operatipgr- 
Depreaaaon (book) 
Total aperating upases 

. Netin- 
Total ament assets 
Total assets 
Total ament liabilities 
Total liabilities 
Retained cambgs 
Total ammoll equity 
Total preferred equity 
Total equity 
Total liabhties and equity 

165 
29 
19.4 
-25 
3.9 

92.5 
0.8 

21.0 
-29.8 
-29.1 

0.0 
-3.1 
9l.8 

X1 = 0.024 
x2 = 1500 
x3 -4325 
X4 = -1.024 
XS = 0.178 
x6 - 0.851 
x7 = 4.152 

Total = 1.063 

Source: Analysis of one water system's anunai report 
1. 
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forty-five), but more importantly it appean consistently to identify truly weak and 
distressed water companies. At the very least, the analysis provides an objective 
initial indication of finandat viability. The method can be readily performed using 
a computer spreadsheet program. 

Animpormat aspect of this technique is that it can be adapted to the 
particular needs and interests of the analps It is possible to consuuct a 
clarJification model, for example, based on a fewer number of ratios. If desirable, 
the ratios could be weighted to reflect the Merential impormace assigned to 

for the fact thot some ratios are positively related to failure, while those wd in 
the model above are all hersely related to failure. Although the model developed 
here is considered gcnedy valid, it may k possible to construct a dassi6cation 
scheme bascd on a di&rcnt set of warn systems. The referent group of water 
synems could k based on geographic considerations (such as all systems within a 
state or region), utility ownership (such as all invcstor-owned, muniapality-omed, 
or cooperative systems), or some other criterion Modifying the model in these 
ways, however, requires the analyst to recalculate the ranges used to define viable 
as opposed to distressed systems. In general, the resulting darsification scheme 
d d  not k dramatically Merent  

Analyst judgment becomes essential when values for individual ratios fall 
outside of cxpcctd bounds. When this occurs, it is important to check for errors, 
identify the cause of the deviation, and detamine whether it is a temporary 
anomaly or long term condition. An *off ycaf  in sales, for cxunplc, can produce 
ratios affecting the entire dassi6cation system. A series of "off years* should 

and well documcntcd, it may be desirable to substitute normal values for 
sta&i~deviantoncs. 

tuty to put an end to the system's pasistent 6nancial troubles. For many 
dktrcscd systems one or two h a n d  rati oswill identify the most serious 
problem areas. Knawing these problem ratios, spedfic problem areas can be 
identified, as illustrated in table 6-7. Rare relief may be the solution in some cases 
but not nccessady in others where, for uample, an infusion of equity would 
improve the finandal picture. For systems where mo5t or all of the seven 
individual ratios signal distress, more drastic soluaons are worth .consider& 

@cularvariabies Alltcnratios dbewd, as long as the auaIystcorrecu 

uiggerfnnherilmagan * 'on. hsomecws,aslongastheprocedureisjustified 

In the rqnkcdworld. the fiading of distress might trigger some other action 
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TABIE 6 7  

Trend -7 (X4 

. .  

- Liabilities - capitallzahoa . .  
- F i i p l a n n i n g  

* b a d e q a n c y  

- Fiiciaiplanning 
- salestrends 

- Managementcapability 

-. 
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including the termination of the system's artificate and other means to force a 
merger, acquisition, or other 
financial diseess cannot be igaored 

Urperienceed an increase in their customer base (that is, economic growth). A 
s i w c a n t  number of these firms also rcaived rate increates during the ament or 
previous year, meauing their finvldai health was not affeaed by resuiatory lag 

rate b). Absent economic Ipowrh, rate relid (aSnrming it is cost-based) is 
essentia for the swrivpl of dismsKd water compmis. 

One ofthe goals of this study was to dcvelop a procedurr or analytical 
technique that commissions could w when artifying new water companies to 
prevent their nrbsequmt failure. At birth, key ratios do not exist for &ms nor for 
newly artified water companies or neWiy chartend banks. However, it still makes 
sense to consider applying the distress dassi6catioa method or a similar 
methodolow to new & during the d a t i o n  procm. ~n other words, new 
systems could be required to present projected 6nancial ratios for the system's 6rst 
year of operation, validated by data suppohg the system's initial h a n d  and 
rate ~rmctuns. Became thew projections are only best guesses, regulators must 
judge their revoDnblenesr as well as rely heavily on judpats  about capital 
w, management apcriena, demographics of the sewice territory, and other 
factors. Trends in the actual ratios for new firms. particularly the profitability 
trends, could be monitored. Monitoring is espedally importaut during the utility's 
early yean of existence so that remedial measures can k taken if necwary. 

There is no way to predict with certainty succtg or failure of awatcr 
system or of any new firm. Still, failure is guamntd for many new small water 
systems since the ingredientr for succcss are keqnently absem: namely economic 
growth and management updsc. Operating margios shrink, earningr deteriorate, 
and the endley qcieofrate i n c r c a s e s a n d ~  networthcontinuu. Hard 
choices must be made in rejecting new pppliations for water utility certificate3 and 
finding a muni6pd or other nearby watcr delivery system for the home ownen. 
The onus should be placed on developen to h d  alternate water supplies as some 
states are attempting to do. Othemisc proliferation will continue to be a threat 
and the failure of many small new water utilities will be predictable even without 

altmmtiva In the long tczq PUJistent 

It should be noted that the "best" companies in each year adyzed typically 

(that is, a delay in the tecovery of costs or the idusion ofirmstmen uinthe 

a model 
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Another important application of the distress dassification methodology is in 
evaluating structural alternatives for udsting water systems, both those under 
distress and those that might be required to -e responsibility for water service 
under mandatory takeoven or other circumstances. As discused in chapter 4, 
mergers, acquisition, satellite management, and other options for existing systems 
can be evaluated according to how they pay the least-cost, no-losers, and viability 
tests. Distress dayification provides a means of ayesSing viability by comparing 
the ament k c i a l  condition of SYJtems with the expected outcome of a structural 
change. Ideally, for crsmple, two weak utilities or a weak and a strong utility can 
be combined to make a stronger utility. However. if a prospective struchlral change 
is not likely to @rove disaey scores. its implementation should be reevaluated 
and either d e d  or abandoned in favor of an alternative that will result in 
m d l e  imprmemcnt in the weU-being of the water utility or utilities involved. 
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Signs of change for the water industry, and e s p e d y  for its small systems 
component, can be seen. In many ways, this study has attempted to hit a moving 
target, as some signScant water system viability policies have been adopted as 
recently as early 1 9 m  The states dearly have found ways to address the serious 
problems of small water systems. Continued experimentation in this area is needed 
along with monitoring to assess the effectiveness of various policy alternatives. In 
addition to policy directions, several potential research directions also are 
identifiable. 

Following the basic framework that has guided this investigation, another 
representation of the institutional dimensious of viability-regulatory, smcturai, and 
comprehensive-appears in table 7-1. As shown, these viability dimensioxs ~ s y  in 
terms of the principal timeframe, took, and goals involved in their application. In 
general, comprehensive solutions are of a long-term nature compared with the 
shorter timeframe required to implement regulatory solutions or the intermediate 
period needed to implement smctwal solutions. For each institutional dimension 
the prinapal tools also are somewfiat differ- The principal viability tool from a 
regulatory standpoint seems to be the artification process for emerging water 
systems, while the principal t o o l h m a s u u d  standpoint appean to be the 
consolidation of cxising systems. plaaning is  the principal tool in more 
comprehensive poliacs. 

In terms of principal goals, regulatory policies such as strengthened 
certification proces~es emphasize @roving synemperfomumcr along technical, 
financial, and managerial dimensions. Strucrurai poliaes such as mergers and 
acpuisitions go funher in emphasizing &E&. ~conomies of achiciable 

- 
~- 

through &%ural policies may be the most important financial resource a d a b l e  to 
the water supply industry as a whole. F i .  comprehensive poliaes, such as 

1. 

169 



TABLE 7-1 
INSITTWTONAL DIMENSIONS OF VIABIllTY 

- short term certification Performance 

S&UCtUd Intermediate term Consolidation EffiaenCy 

Source: Authors’ consmlcL 

integrated resource plaming. emphasize the long-tern goal of a more viab& water- 
supply inchmy. These dimensions should be regarded as cumulative, such thar the 
coqrehe& suatcgics follow an accurrmlao ‘on of regulatory and stmctural 
strategies. C~mpr&cnsive poliacs are most complex in terms of implementation but 
also are e x p d  to be most effective in the long term. 

Clearly, the state regulatory process can go a long way to improve water 
system performance. The 6rst step, certification, is the most important one in 
screening watersystem using viability aitexia. The better the ccrtificaton proass 
for emerging systems. the fewer the problems once they have aaergtd. Thus 
establishing performance Jtandatds for emerging systems is cri~cal for an Overau 
state viabiliv policy. 

canbe used to impme theviabilityof 50- but ccrtainlynot a rrgulawl firmr 
Beyond c c d c a t i ~  regulatory oversight through monitoring and rate reviews 

Nut in the proce~s the Commission can consider consolidation strategies, such as 
mergers and acquisitions. Direct s u p d o n  and decenification be&me last resons. 
Most experts agree, however. tha! even dedicated implementation of this regulatory 
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model is not likely to result in 100 percent viability. As one expert has remarked, 
"AU roads lead to restructuring/l 

The states are beginning to exert more authority in restructuring the water 
supply industry. Most emerging water systems now must bear the burden of proof 
that structural alternatives to their creation are not feasiile. Some policies go 
further in asserting that the absence of a structural alternative is not reason 
enough to obtain a certificate of convenience and necessity. A nonviable water 
system is not preferable to no water system at all. Long-tern restructuring of the 
water supply industry can occur with the accumulatioll of nmer and better 
howledge. It depends on knowing the full range of structural alternatives and the 
institutiona~ barriers to resaucturing that might get in the way. ultimately it may 
depend on the capability of the states to devise regulatory policy incentives (or 
remove disinantives) that make restructuring possiile while protecting ratepayers 
and assuring they get their fair share of any economies. 

regulatory and structural poliaes along the way. One of the key insuwnents bere 
is integrated water resource planning, broadly defined to encompass institutional 
planning processes such as thode conducted by state governments. Intcption 
among regulatory agenaes is important as are leastcost planuing principles in 
guiding decisions about the industry's future. Some recent policy developments seem 
to embrace a more comprehensive perspective and thus provide a framewort for 
regulatory and structural policy alternatives as well. Onc could argue, for example, 

through a comprehensive approach that takes pccoullt of the full range of options, 
including alternative strucblres for providing them For many communities, it may 
be impoyible for small systems to mat lcast-cost and other planning criteria 

Based on these observations, a general typoloey of institutional policy 
alternatives for improving the viability of both emaging and existing wata 

might be regulatory solutioos, followed soon after by struehval potiacs, and then 
comprehensive poliacs. However, the earlier the invtstme nt m long-tcrm solutions, 
the earlier the reams. 

Comprehensive poliaes take a global and long-term view, incorporating 

that true least-cost solutions to future water supply issues can be discovered only 

~ystemsappear~intable7-2 A s a m a t t c r o f s t a ! e p o l i c j , t h c ~  pliority 

John E. Gromwell, lII of Wade Miller Associates, Irtf. at an EPA sponsored 
seminar in Colorado Springs, September 1991. .. 
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Explore and promote Consider incmava * to 
~ ~ a l t c n l a t i v c s  Pr-ew 
to the creation of restrnctnnnk 
newwatersystemsin ~ c o a r o l i d a t i o n ,  
concrrtwithlocal to create a more dcient 
OffiCialS water supply industry 

severnlstotesnawp~uSefullegislatnepolicy~~fOrviability 
poliacs. The evolution of Pcnnsyhws viability policy is worth ill@@q. 
Houx Bill No. 24 (Session of 1989) provided for aapi&bn pdjuJarvntsiuca#s 

. . .  

where acquisition costs ue~tcrthandcpreciated original cost and spells out 
specific criteria for doing so. H o w  Bill No. 26 (session of 1991) provided for 
mandatory takeawn of small water ntitities by a 'capable public utility" after all 
other structural alternatives have been investigated. F W ,  Houx Bin No. 1403 
(Session of 1991) is the state's most comprehensive policy yet: 

.. 
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AN ACT provi 

and management assistance pr- oviding for technical, 

providing for the small water systems regionalization grant 
p p  providing for 6nanQal assistance for comprehensive 
s 
duties on the Department of Emrironmcntal Re~ouras; 

electom o an additional USO,OOO,WO for loans for the 
acquisition, repair. consuuction, reomtruction, rehabilitation, 
atension, ansion and improvement of water supply. storm 
water c o r n  7- treatment systems; and transferring 
an appropriation 

for the establishment, im lementation and 
administration 2 of e small water systems te %11 'cal, f inand 

financial and management assistance I" or small water systems; 

water systems regionalization studies; imposing additional 

the indebtedness, with the approval of the 

How Pennsylvania and other states have gotten to where they a ~ e  today also is 
instructive. At the federal level, the US. EnvironmcntaI Protection Agency has 
invested considerable effort in enamaging the states to improve their viability 
poliaes. EPA reports and workshop have provided guidelines for the development 
of state d o n  piam to ensure p mall water system via~ity.3  hey emplusizc 
developing a mission statement and implementation objectives for the state and a 

tiveresourccs. Theyalso description of needed authorities and admumra 
recommend that state poliaes specificalhl addrey water supply phmbg, permitting 
and revier. assistance to small systems; and cerrification and licensing. 

study which placed an emphasis on comprehensive approaches. Their draft viabiity 
policy for state, which canrcadilybe adapted to most any state, appears in tabk 
7-3. The policy consists of five basic elements: am1 of new system 

development of a safety net program, and public education. 

. .  

consultants to Pennsylva& Wade Miller Associates, Inc. prepared aviabiliv 

dmlopmcnt, coordination ofauthoritig improvements in assisurnce progams 

* Penqlvania House Bill No. 1403 ( W o n  of 1991, passed March 16,1992). 

3 U.S. Environmental Protection Agency, Estnb to m o i w  
Watw System V&@v: A Summmy of 

(Washington, : U.S. Environmental Protection Agency, 1991). -. s-D% 
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TABLE 7-3 

DRAFI'VIABEIIY POUCY S A W F O R  FEIWSYLVANTA 

B. tbelucderistingrmmicipal 

- Assun adequate customer base and compatibility. 
- 
* 

- Assurecoo~nplanningandpermiaingaaivitiies. 
- 

Encourage water system interconnections and water SYJtem coqaiiility. 

Enforce minimum sandar& for adequate yield, storage supply, and facility 
needs. 

Foster wellhead protection, financial assurances, land-use planning and zoning 
to minimkc water quality impacts a d  user costs. 

c I n l p r m c a o t a ~ r c g u b r y m d ~ / ~ -  l m F = b y :  

re%aangcommunitywatersystcmsand ~ s m a l l s y s t e m r e s a u c t u r e .  
- Developing a &tal and adstent approach betmen DER and PUC to 

- E: * the6nan&/tedmicaI &om of agenda sucb !as 
P-, DCA, C~mmcrcc, 
wide management and other reJtrucwing schemes. 

provide suf6cient fesou~ces to conduct effective regulamy contro Yt0 - pursuing alternative mechanismJ for state safe d r i n b g  water pr 

- Developing and adopting additional regulations and requirements to assure 
water system viabiity. 

PRWA to promote consoIidation, area- 

- ,  
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TAB= 7-3 (~~ntirmed) 

- Structuring incentives for voluntary takeover by private entities. 

- Utilizing cxisthg statutes for muniapai takeavers, bankruptcy, or 
receivership. 

E pravideaprMiceducpnon * progrpmsolr: 

- Ixlformiag d t o q  dmlopers imrestorJ and lending institutiom about 
commu~utywatersystemvmbilityissues. 

- Educating municipal of f ids  about their authority under adsting statutes to 

Source: Wade Miller Associates, Inc. SMe Initkrtiva to- Nan-Viiic Small 
Ware Sysr~mr in Penruylvmiu (Arhgton, V k  Wade Miller Associates, Inc, 1991). 
10-4 to 10-5. 

prevent prolifemt~on 

Besides this outline, the PennsylMnia consultants also identified spedfic steps 
the state can take to impmve Jmall water systclnviabilily, as s.ummmd intable 
74. These steps arc organized into four areas: new Jystemviabiiityscrce~ 
~ s y s t e m v i a b i l i ~ s e r e e n i a g , c o n i p r ~ ~ p ~ a n d s y m p a t h e t i c  
initiatives of nate g o v c m n m L  The last catqoly, of COurJe, is likely to k 
=F=iaw- karw it calls for rethink& some traditiond regulatory 
processes Yet the nccntlegislative activities in the state indicate ahirly 
signi6canteommitmcntamongpoli~totaltetbisJtcp. 

basis for the diffusion of policy imovat~ ‘0115. Ideally, the ncxt few yean will xc 
As a whole, the experiences in Pennsylvania and other states provide a good 

further experimentation with and rehement of the small system viability poliaes 
emerging today. 
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PROPOSED VIABILITY mvEs FOR PENNSYLVANIA 

~~~ ~ 

New System viability Scrtcning 

Initial Steps 

Implement axt  analysis and alternatives analyds elements of the new system 
screening process on an interim, voluntary basis. 

Modify DER regulations to redefine the scope of the Engineers Report to 
require expanded cost and alternatives adyscs. 

Establish a pcrmi and certification work group to begin to develop 
coordination protoco 7 between new system approval proceues. 

Ultimate Steps 

Convene a legal and poticy review work group to draft legislative pmposak to 
support full implementation of the new system viability screening procey. 

~ S s y s t c m V i i s c r r e D i n g  

Initial Step 

Convene an interagency work p u p  to assess the propod to adapt the 
PENNVEST application process as a viability screemng mechanisms. 

Specify the details for tbe business plan requirement for uisting systems and 
evaIuatc the mechanics ofmtegrating the business plan requirement with the 
PENNvEsTapplicatioriproass. 

Ultimate Steps 

Implement the businm plan requirement as a component of the PENNVEST 
appiiation proccy, aceompBmed * by a Managemem &sistance Program for 
SmauSysteIns. 

Assess prospects for utiiizing currently available anrmal financial reporu as a 
third-tier viability screen. 

.. 
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~ 

aapchasw * p l - k 3  

Initial steps 
- Demonstrate and refine the planning proccy 

Struaun DER, PUC, ond PENNVEST viability Policy Statements to provide 
inccntiveJ to comprehensive water supply planmag. 

LWnate step 

- Drift a legidative proposal for a statewide pianuing mandate at the county 
level, including provhon for funding and technical assisurnce. following tbe 
model of stonmmtcr management law. 

OfStprcG4smrmQlt 
.. . 

sympathetic- 
Initial Steps 
- D c v e l o p ~  viability policy statements for DER, -, and the 

PUC as well as an umbrella policy statement defining the contirming functiorri 

Evaluate the potential for sympathetic modification in the DER Water 
Allocation Permit process. 
Evaluate the potential for sympathetic modifications in PUC regulation of rata 
and finances. 

- Evaluate the potential to i m p i ~ n t  a coordinated state initiative to promote 
contract O&M for small systenu 

* Developtargetedpublicinformationcampi tocovertarogroups1) 
homeowners, home buyers, mobile home &nants, and the banking 
community; and 2) water systcm devctopcrs, OWIIC~J, and managas 

of the interagenry viability steaing commintc 
- 
- 

Ultimate Steps 
- Assess additional needs for takeover authority to provide a safety net for 

systems unable to attain viable status by other means. 

Source: Wade Miller Associates, Inc., State IniiimiW t o m  Non-Vdie Small 
Water System m Penmylvania (Ariington, V k  Wade Miller Assodates. Inc., 1991), 
chapter 11. - .  
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This research endeavor has shown that performance assesJmens including 
distress classification, can play a role in developing and implementing viability 
polides for water utilities. Despite limitations, performance assessment is especialty 
critical for emerging water systems. Water system certification should be rigorous, 
thorough, and restrictive whenneceypry. Exist@ system, too, should be m n e d  
along various pertormpnce criterip. A, a dipgnostic tool, perfomax= ~ssessmem 

can assist regulators in iden- cases where intervention is justi6cd. Another 
application for existiag system is the w of performare Buesgnent in evaiuating 
prospective structural changes, such as mergers and acquisitions. Policy kmitutions 
also should be periodicauy subjected to performance evabmions so that appropniate 
institutional modifications can be made. Many states have rcwgnizcd this d 

Future public policy will benefit from further research efforts on small system 
issues as well as the water industry as a whole. It would seem appropxhtc that the 
research effort should turn next to questions about structure, such as: 

- How effective are today's emerging viability polides in achieving 
desired s u u c t u d  outcomes? 

- What is the optimal water system site andwhat is the optimal indusuy 
structure? 

- What will be the roles Of inveJtorormed and publidy owned systems in 
a restructured water supply industry? 

What is the appropriate ownemhip structure for regional water utilities? 

- What arc the rtunities for vertical as opposed to horizontal 
reJfllcMing o "pp" the water supply indusny? 

* WhatisthePppropriwroleofprhtidoqsuchplblicownenhip 
withconauplplmanagementandopenuionswithaprivatcfum? 

- Howcanmarkct-basedmcchamsm * such as competitive bidding be 
approp-ly introduced to the water supply industry? 

How does a community's ability to pay affect structural choices? 

- How can comprehensive poliaes such as integrated water resource 
planning further restructuring goals? 

- How do politia de improvement of the water industry's viability 
and how can these "p" orces be overcome? .< 
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While few of the affected parties may agree, the pressure on the water supply 
industry brought to bear by today's more stringent regulatory standards and other 
forces could in the long term have a positive effect in terms of restructuring the 
industry in ways that enhance its performance, effiaency, and viability. Furtber 
research can serve to confirm or refute this hypothesis. The role of smal l  systems 
in the industry's future is uncertain, but can only imprave with the ws of 
informed and strategic policvmaldng now undenvay. 
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APPENDIXA 

1991 NRRI SURW ON WATER SYSIEM VIABIIlTY 

. 
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TABLE A-1 
NRISDICITONAL WATER UTlUTD3 BY STATE, 1990 

T d  Totzl Totrl 
Stve J U I M U b d  Imestor43wnC-d smpll 
Commission U-a) Utilitics(a) UtiIitiCS(b) 

Alabama 
AlaJka 
Arizona 
Arkansas 
California 

Colorado 
Connecticut 
Delaware 
Florida 
Hawaii 

Idaho 
Illinois 
Indiana 
IOWa 
Kansas 

Michigan 
m i  Missoun 
Montana 
Nevada 

New Hampshire 
New Jeney 
New M d c o  
New York 
North Carolina 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 

l3 
65 
409 

3 
225 

5 
61 
14 

8l2' 
11 

23 
55 

375 
1 
7 

2 u  
116 
155 

38 

21 
144 
78 

152 
23 

41 

38 
2,677 
1,485' 

35 
30 
6 

336 

m 

n 

na 

13 
21 

378 
3 

225 

5 
61 
14 

357 
11 

23 
55 
23 

1 
7 

36 
116 
38 

37 

1 
71 
78 
35 
23 

40 
64 
38 

3 17 
336 

35 
30 
6 

269 
7 

m 

u 
P 

?& 
2 

190 

5 
52 
l2 

339 
11 

16 
41 

176 
0 
7 

191 
109 
116 
23 
30 

20 
109 
71 us 
20 

36 
68 
35 
303 
332 

25 
30 
. 4  

184 
1 

. 
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TABLE A-1 (colltirmed) 

Soutb Carolina 72 
Tennutee 9 
TuraS 4,707 
Utah 330 
Vermont 80 

Vkghlh 70 
wpJhington 60 
west vlrginia 4x3 
WkO& 558 
WYominB 16 

72 
9 

sa2 
33 
80 

70 
60 
58 
12 
16 

67 
6 

L385 
329 
80 

68 
56 
266 
385 
16 

na = not applicable or not avaiIabk. 

.. 
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TABLE A-2 

JURISDICIlONAL WATER SY!iIEMS WITH 
NEGA'IWENEI'IN~h€EANDNEGA"ENETWORTy 1991 

Alabama 
Alaska 
Arizona 
Arkansas 
California 

Colorado 
Conaecticut 
DCiaware 

Hawaii 
J Florida 

Idaho 
Illinois 
Indiana 
Iowa 
Kansas 

Kentucky 
Louisiana 
Maine 
Maryland 
Massachwns 

Michigan 
Missiyippi 
MisJoun 
Montana 
Nevada 

6 6 New HampJhire 
7 0 New Jersey 

226 91 New Mexico 
0 , o  New York 

25 0 North Carolina 

0 
10 
5 

462 
a 
l2 
22 
90 
M 
5 

0 Ohio 
9 Oklahoma 
0 Oregon 
39 Penmyhrpni. 
6 RhOdeIsland 

7 south camlina 
9 TenneYee 

5 venaont 

90 . T a a ~  
M Ut& 

95 2 v i  
M M west q h i a  
17 ' 6  Wyoming 

wT 58 58 

ia 7 w-nsll 

0 
45 
0 

100 
15 

0 
25 
0 
M 
ia 

1 
25 
7 
na 
na 

10 
11 
0 
91 
na 
na 
4 

291 
60 
50 

21 

103 
7 

M 

na 

0 
28 
l5 
M 
M 

11 
0 
0 

55 
na 

23 
3 

l5 
0 

na 

na. 
9 
M 
52 
0 

(a) Approximate number of small systems (under 3,300 customers or 1,OOO 
coneecrions) having a negative net income (losses) in two of the last three 
Ye= 

(b) Approximate number of small systems (under 3,300 customers or 1,OOO 
connections) having a negative net worth at the time of the survey. 

. 
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TABLE A-3 

colorado 
connectialt 
DClawate 

L A l O r i d a  
Hawaii 

Idaho 
Illinois 
Indiana 
IOWa 
Kansas 

~ 

3 3 New Hampshite 4 4 
0 0 New Jeney 0 1 
4 2 NewMexico 2 2 
0 0 New York 48 W )  
0 0 North Caroh 30 30 

0 0 Ohio 
lS-2O(a) l5-2qa) Oklahoma 

1 1 oreson 
16 1s Penrrsyhrania 
1 1 RhoQIsland 

1 2 south Carolina 
0 0 Tenne~see 

0 TaaJ 
Utab 
Vermont 0 

@I 

I ( e n t u C k y  0 0 
Louisiana a 7 
Maine 0 0 

1 1 
0 M 

Maryland Massachusetts 

Michigan 1 1 
3 3 
5 4 MwsW MlssOurl 

Montana 0 0 
Nevada 1 1 

8i 6 

M 

4 
2 

54 
0 
0 

4 
3 
72 
1 
0 

ti 5 

na 

4 
1 

54 
0 
0 

4 
3 
I3 
1 
0 

Source: 1991 NRRl S w v q  on Gmwuwtm ' .  ResubriopofwmcrsyscmrsyJtems 
requesting certification and systems ncdving certification may not be comparable 
becaw of casa carried over from one year to the next Some rmmbets are 
approximations. 

(a) Certification rocess for d water systems that are not regulated warn compaa- faese systems serpe -25 individuals or have 25 service 
connectlolls. 

Ib' c) The One certificaton request was not approved and 32 were wndinn at the time of 
commission or board has no rcerriiicatim authority. 

the survey. ... 

185 



TABLE A 4  

Michigan 
Misskippi 
MisJoun 
Montana 
Nevada 

NCWHampshirc 
New Jerscy 
New M d a  
New York 
North Carolina 

Ohio 
Oklahoma 
Oregon 
Pennsylvania 
RhodeIsland 

no 
no 
no 

no 

yes 

yes 

no 

no 

24 
no 
no 
no 
na 
no 

no 
no 
no 

no 
no 

no 

no 
no 

no 
no 

no 
YeJ 

YeJ 

no 
no 
no 
no 

no 
no 

no 

yes 
yes 
YeJ 
yes 
YeJ 

yes 
YeJ 
YeJ 
YeJ 
YeJ 

YeJ 
YeJ no 

yes 

YeJ no 
yes 
yes 
no(g) 

yes 
YeJ 
yes 

na 

no 
no 

YeJ 
yes 
yes 
yes 
yes 

li 
yes 
YeJ 

yes 
yes 
yes 

yes 

yes 
yes 
yes 
yes 

yes 
yes 

no 

yes 
yes 

yes 

yes 
yes 
yes 
no 
no 

yes 
yes 
yes 
yes 
yes 

na 

no 

no 
na 

no 

no@) 

li 
yes 
na 

no 

no 
yes 
no 

yes 

yes no 

no 
no 

no 

no 
no 
na 
yes 

yes 
no 
no 
no 

%) 
yes 
no 

no 
no 

yes 

yes 

no 

no 

m 

no 

no 
no 
no 
no 
no 
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south Carolina no Yes 
Tennes~ee no YeJ 
TaraJ YeJ yes Utah no yes 
Vermont no Yes 

Yes 
Yes 
yes 
Yes 
yes 

no 

no 

no 

yes 

yes 

Yes no VUgiI?ia no Yes 
Washlagton Yes 
westvlrginia no YeJ yes 
Wiscoasin no yes Ye yes 

no w* Yes Yes yes 
Source: 1991 NRRIsluvyofcommMan 

no no 
no 

M 

Reg&ion of wmer SYJtcmr . .  

state S t a t u t e  ad& * viabili ofsmallwatersyJtems 
commsion cod=J*iliq in the certification process 

of new systems is coordinated with the state drinking water 
Environmental Protection or Health Agency). 

de- a nonviable water system 
A state statute addresses wastewater system viability. Commission rules address 

has no ccrti6cation authority. 
artment of Enviromnental Froteaion regulations require examnab . ‘onof 

mental Protection; at the time of the survey, this 
between the Department of Public Utilitiej and the 

e was about to be formalized. 
in the Department of Emiromne ntal Protection legislation. (0 

na = not applicpbe or not arailablc 

.. 
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Alabama 
Alaska 
Arizona 
Arkansas 
California 

Colorado 
CoMectiCut 
DClaWare 
Florida 
Hawaii 

Idaho 
IllillOiS 
Indiana 
IaWa 
Kansas 

Louisiana 
Maine 
Maryland 
Massachwm 

Miyisdepi 
Missouri 
Montana 
Nevada 

Michigan 

no 
no 
yes no 
YeJ 
no 
YeJ 
YeJ 
YeJ 
no 

YeJ 
no 

G 
no 
no 
no 
no 

no 

no 
no 
no 
no 
YeJ 

Ye 

no 
no 
YeJ 

Ye 
no 
Yes 
no 

YeJ 
ILO 

no 
no 

no 

G 
no 
no 
no 
no 

no 

no 
w)  
no 
no 
no 

no 

New Hampahire 
New Jersey 
New Mexico 
New York 
North Carolina 
Ohio 
Oldahoma 
Oregon 

RhodeIsland 
Pe- 

YeJ no 
no Y e s  
no no 

YeJ no 
no no 

no 
no 

no 
no 
no 
no 
no 

YeJ 

YeJ 
yes 

no 

no 

RcsulotwlOf~-SY-= . .  Source: 1991 NRRI Survey on Commrsnan 

(a) States that have strengthened cereification to help ensure watcr system 
viability. 

) States that haw denied certification on the basis of the viab%ty issuc. I" c) The commission or board has no cerrification authority. 
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TABIE Ad 

Alabama 
Alaska 
Arizona 
kkansas 
California 

Colorado 
Comecricut 
DClaWarC 
Florida 
Hawaii 

Idaho 
IUillOiS 
Indiana 
IaWa 
Kansas 

Kentucky 

Maine 

Massachusats 
Maryland 

Michigan 
Miyisdepi Missoun 
Montana 
Nevada 

New Hampshire 
New Jeney 
New Mexico 
New York 
NorthCarolina 

Ohio 
Oklahoma 
Oregon 
Pennsytvania 
Rhode Island 

2 
1 
0 
0 
6 

0 

0 
4 
0 

0 
0 

2-3 

0 

0 

0 
0 
0 

1 
0 
0 
0 
0 

1 
1 
0 
0 
1 

1 
0 
0 
0 

. 

na 

5(4  

na 

0 
0 

18 
0 
6 

0 
3 
0 

10 
0 

0 
3 
0 

1 

6 
(a) 

2 
2 
1 

1 
4 
2 
1 
0 

1 
1 
2 
5 
90 

0 
0 
2 

11 

na 

na 

0 
0 
0 
0 
1 

0 
3 
0 
1 
0 

0 
0 
0 

0 

0 
1 
0 
0 
1 

0 
0 
0 
0 
0 

0 
0 
1 
0 

20 

0 
0 
1 
5 

na 

na 
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TABIE Ad (contirmed) 

south Carolina 2 
TurneJsee 0 
TuaJ 0 
Utah 0 
Vermont 2 

2 
1 

70 
0 
3 

v i  0 ' 2  0 
W a s ~ l l  0 0 0 
westvlrginia 2 4 1 
Wisco!lSill 0 0 0 
wyomins 0 0 0 

Reg&i0n of wmersystmrs. sme S O u r c C : l 9 9 I M u u ~ o f c o m m r r n O n  . .  
numbers are appmximat~~~~. 

(a) Mergers and acquisitions are considered the same. 

na - not appticable or not available. 
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TABLE A-7 

C H A N G E I N T H E N U M B E R O F m R 4 -  
WATER 1980-1990 

state 
1980- 1985- 

1980 1985 1990 1990 1990 

Alabama 
Alaska' 
Arizona* 
Arkansas 
California* 

Colorado 
Connccficut 
Delaware 
Florida(a) 
Hawaii 

Idaho 
Illinois 
Indiana* 
IOWa 
Kansas 

Kentucky 
Louisiana 
Maine 

Massachusetts 
Maryland 

Michigan 

MOIltaUa 
Nevada 

New Haqshire 
New Jersey 
New Mexico 
New York 
Nortb Carolina@) 

Ohio 
oklahorna 
Oregon 

mode Island 
Pennsyivania 

17 
24 

475 
l2 
346 

l2 
106 
14 

260 
8 

22 
73 
123 
1s 
7 

46 
144 
61 
60 
51 

18 
108 
75 
27 
l3 

31 
88 
30 

491 
343 

42 
46 
2s 

345 
8 

l3 
24 

390 
10 

270 

10 
100 
14 

285 
8 

22 
57 
24 
3 
7 

41 
ls2 
38 
29 
51 

18 
'93 
75 
24 
24 

26 

47 
465 
317 

3 9  
33 
24' 

285 
8 

n 

l3 
21 

378 
3 

225 

5 
61 
14 

357 
11 

23 
55 
23 

1 
7 

36 
116 
38 
28 
37 

1 
71 
78 
35 
23 

40 
64 
38 

3 17 
336 

35 
30 
6 

269 
7 .. 

4 
-3 
-97 
-9 

-121 

-7 
4 5  

0 
+97 
+3 

+ 1  
-18 

-100 
-14 

0 

-10 
-28 
-23 
-32 
-14 

-17 
-37 
+3 
+8 

+ 10 

+9 
-24 
+8 

-174 
-7 

-7 
-16 
-19 
-76 
-1 

0 
-3 
-G! 
-7 

45 

-5 
-39 

0 
+72 
+3 

+1 
-2 
-1 
-2 
0 

-5 
-36 

0 
-1 

-14 

-17 
-22 
+3 

+ 11 
-1 

+ 14 
-l3 
-9 

-148 
+ 19 

0 
-3 

-18 
-16 
-1 
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TAB= A-7 (contirmed) 

1980. 1985- 
state 1980 1985 1990 1990 1990 

9 
628 
16 
71 

Virginia 73 76 70 -3 -6 

West ysinia 
Wyoming 17 l3 16 -1 +3 

55 58 60 +5 +2 
70 51 58 -l2 +7 WT wmnsin l5 l2 l2 -3 0 

Total 4295 4,091 4,614 + 219 +523 

Totals without 
TuaS 3,950 3,463 3 x 2  -738 -251 

* Estimate. 

water systems (812 in 1990) fmmwater companies and 

mmission extended to 4.707 E- watlr companicS, not 
of the Texas Water 

w a ~ r s y s t e m g o f w h i c h 1 , ~ w c ~ c o ~ ~ ~ ~ " a a d ~  
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ent of Public Utility Control and Departmeat of Health 
IttheDer termined that a maiu extension is not feayble or no utility is 
willing to extend such main, and that no aristiag regulated pubiic service or 
municipal utility or regional water authority is willing to own, operate and 
maintam the W constructerl water supply facilities as a aon-cormected, 
satellite system, and if it is not,feasble to d private individual wells. the 

(a) 

licant may continue forward with the application by SatisEaCtorily praviding 

(I) Ad& 'onof the E m ' s  'ndongwi thded  

EfoUOwi, additional infomtim 

7 copies0 p" theuecut 2 documenoor r @ p l r m a n t t o  
section 2-2oa of the General statutes 

(2) Crrrificdcopy of most current =-month balance sheet and income 
statement o proposed m e r  of watu system induding a srarcment of 
current VSeD and liabilities; 

(3) Copy of most current income tax return of proposed owner of water 
system; 

(4) Indicated source of financial resouTces that would be used to fund the 
daily operations and any needed future capital improvements: 

(5) Dcsai i  the 6nancial ability of the proposed owner of the water system 
to provide a conrinuous, adequate and pure 
emergency situations including a pro forma cash ow statement for one 
year stamng immediately after construction is completed; 

(6) Desai i  the aPrma budget formulation proccss; 
(7) Indicate the name, address, and quali6cations of non/cornpany wbo 

(8) Deserii the controls that will be in place to keepopuationswithin 
budget and the sanctions or consequences that thm will k for budget 
OVemlilS; 

(9) Indicate the name and address of perJon responsible for filing tax returns 
and aprmal audit reports; 

(10) Indicate the name and address of person(s)/company(s) who wil l  be 
res nsible for routine operations including maintenance, customers billing 

cormectmrt; 

ofwater in routine and -! 

will be responsible for the budget preparation Sdminisna tiOW 

an 8" collections, repairs, emergency service and daily managemenf; 

.. 
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D e s a i i  the planning process to be implemented and asignment of 
rcsponsiiilities to provlde for future needs of the customers including a 
program for routine system maintenance and the increase of future 
supplies as may be necessary; 

Desaibe the technical -und and expcxience of the proposed 
operator including any me nhip in professional water lndusvy 
orgaaizations; 

agreement or comraalmderwhich thepropoJed F-ae opcratpr serve, including guarantee ofcontiauous long-tmn 
Operatron; 

Indicate the name and address of person/company who will manage the 
water system if different from operator; 

I f k c  wi l I  be obusincss manager, in addition to the operator, 
his or her quali6cations; 

Dcsai i  the governing board, its badrgmund in utility butiatsJ 
governance and the decision making process of the managanent enti% 

List items which the operator will k respons'ble for and those which the 
manager will be responsiile fw, 



(25) A plan for action and proper nouficauon of authorities in the event of 
an emergency; 

A) As w d  above, 'emergency" means any hurricane, tornado, storm, 
iood, high water. wind-dnven water, tidal wave, summi, earthquake, 
volcanic em tion, landslide, mudslide, mowstorm. drought or fire, 

enemy of the United States 
damageorinjurytodviiian rtyor rsonsintheUnitedStatesin 

radiological, chemical, bactcriol~@cal or biologid means or other 
weapons or processes. 

. 

explosio~ e P e d d  outage, toxic spill or attack or series of attacks by 

any manner by sabotage or by Tp" use o bombs, shcll6re or atomic, 

or which may cause, subs- 

(26) Estimated itemized cost of water facilities to be constructed or expanded. 

@) In addition to the above re ements. the Department of Public Utility 
Conaol shall be furnished %" e proposed owner's plans for the following: 

(1) Preparation of adequate rules and rrgulations for providing water service, 
including tcnnuIa tion of customcn for uon-paymcnt of bills, 

(2) Reparotion and administration of a proper metered rate schedule and the 
rate themselves; 

(3) A procedure for hadling customer complaints; 

(4) A procedure for meter reading and acamtc billing of customen; 

(5) A listing in the local telephone directory of an emergency and gencd 
inquiry telephone number for the customen 

of these regulations is to allow tbe Depprrmem of Public 
U . 'ty Control and e Dcparmunt of Health Services to 

address the d E 4 t i e s  assodatedwiththe CoIIStNcLl 

inadequate levels of service provided by such water companies. 

kment jointly the 
was enaded to 3 %f= -7 ' pmvisions of General stahlus of Conneaicut 16262m, whi 

s y n e m s , ~ a J i n a d e q u a t e c o a m u c t i o n l l n d ~ w b i  Ultimateiyleadsto 

systems, to promote good blic utiliy practias to effidencyand 

and to e s t a b l i s h ~ n a n d a r d s  t o b e h e r e a f t n ~ i n t b e ~  

'On Or 7 Of small - 
economy, to deliver p o d  p" e water in acamhcc w i t h z l e  health standards, 

they choose to expand The Ceni6cate of Public Convenience and rs e&ty assures 

generai requirements and applica 1 ie minimum StandnrQ of Sections 16-11-50 through 

These Regulations are intended to d c t  the proMcratmn ofnewsmallwater 

coustruction and opuation of waterwork facilities of new smaIl watex systems and 
on which existing community water mms should base their future laus should 

town governments that communi water  system^ will operate in accordan& with the 

16-11-97, iaclusive atid SCC~IOUS lPU-B32,19-U-BSL 19-U-B46,19-13-B47 and 19- 
U-BlO2 of the ReguIations of Connecticut State Agencies. 

- j  
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>. . ... 

certificate dauthorimion and initial rates ?tp"1 (1) Edlapplicationforano 
and charges shall provide e following information: 

(a) the applicsnt's name and addreJs, 

(b) the nature of the applicant's business orpizatioq Le, corporation, 
parmcrship, limited panned@, sole ProprietOnhiR asman 'on, etc;  

(c) the I1pme(s) and address(es) of all Corporate officen. dir- parme= 
OT aqotber penon(s) awning aninterest in the applicant3 buJiness 
O I j p k t i O K  

(d) whether the licant has made an election under Intrmal Revenue Code 
1362tobean Yl corporation; 

(e) a showb the financial and technical ability of the licant to 
prande service, anfthe need for service in the proposed area % 
statement shall identify any other utilities within a 4-mile radius that 
a d d  potentially prmde service, a d  tbca the applicant took to 
a s c c d  whether such other service k le; 

(f) a ~uement that the provision of sewice will be coosistent with the 
water and wastewater sections of the local co ehcnsivc plan, as 
approved ty the ~ep-nt of c~mmunity X r s ,  or, if not, a statement 
demonstratmg why grantiug the certificate of authorization would be in 
thc public interest. 

(g) the date applicantplarrs to beginservingcuSt0men; 

@) thc rmmber of equivaIent residential anmedons (ERCS) PropOJed to be 
send, by meter size and amomcr das Ifdcvelopment will be in 
phases, ~eparatc this information by phase; 

homes, mobile homes, duplexes goif course dubhouse, commcr 23 etc; 
(i) a description of the types of customers anticipated, Le, single 

63 evidence, in the form of a warranty deed, that the utility owns the land 
upon which the utility treatment facilities are or will be located, or a 

of an agreement which PmVideJ b r  the continued w of the land, 3 as a lase. n e  applicant may submit a comract for the 
pur- an sale of land with an unexecuted copy of the warranty deed, 
provided the applicant 6ks an ueQlted and recorded copy of the deed, 
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or executed copy of the lease, within thirty days after be order Branting 
the certificate; 

(k) one original and two Copies of a  ample tari&, con all rates, 
es, rules, and regulatioa which %l3 be consistent 

tive code. Model tari f fs  are 
C l & & a t i O ~  
with Chapter 25-9, orida Admmtra 
available from the Division of Water and Wastewater, 101 East Gaiua 
strees Tallahassee. Florida 32399-0870; 

0) a description of the temtory to be served, using township, range and 
section references; 

(m) one copy of a detailed system map showing the 
d a e m  rcsle aud d e d  to enable correlation with the description of 
the tcrritoryproposed to be sew& 

. .  5 

d lines, treatment 
facilities and the temto proposed to be sen C f E E L p W b e O f  

% or don with a scale sucb as I"= 
ut map, or other 

plotted thereon by use of metes and 
a defined reference point of 

(0) a statement re$arding the Jepanue capadties of the proposed liaes and 
trearment fadhies in terms of ERQ and gallons per day. If development 
wil l  be in phases, separate this information by p k ,  

@) a written description of the of water treatment, wastewater 
treatment, and method of e r uent dispcd; 

(q) @) does not include effluent yby=-fspraY 
ungatma a statement that d#aibes wi particularity the reasons for 

(r) a detailed statement (balance sheet), c e d e d  if available, of the 6nancial 

kind and dmractcr. The statement shall be prepared in accordance with 
Rule 25-30.115, Florida A ' 

(s) a statewnt of profit aud loss (operating statement), cerfi6ed if available, 
of the applicant for the pre 
applicant has not operated for a 

(t) a list of all entities which havc provided, or will provide funding to the 
utility, their financiat statements or copies of any h a a l  agreements; 

(u) a cost study including customer growth projections supporting the 
d rates, charges and Service amlability charges. A sample cost 

and assistance in prcparh initial rates and charges, are available 

not using spray irrigation; 

condition of the applicaIlG that shorn all assets and liabilities of every 

tive code; . .  

calendarorfiscatyar. Ifan % year, then for the lesser period, 

z . .  from the Division of Water and & astewater; 
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a schedule showing the projected cost of the proposed system(s) by 
NARUC account numben and the related capaa of each system in ERG 
andgallonsperda. Iftheutilitywillbebuiltinp L ,?hisshall 

mrn by NARU 7 account numberg when 80 percent of the designed 
a schedule sh 

capaciq of the 

a schedule showing the projected capital structure including the methods 

applytothefimp L ; 

phi%%% this d i p p l y  to the first phase; aad 

the projected operating expenses of the proposed 

tern is being utilized If the utilitywill be built in 

coxmrucrion and operation of the utility una the utility 
the design capacity of the system. 

S CSC Authori 367.031,367.045, FS. 
€&ow New &/91. 
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(A) Any person, 6rm or corporation desiring to obtain a certifigxe of public 
convenience and neccmty authorizing such pmon. fins or corporation to 
consuuct and/or operate a sewage disposal system d / o r  a water su 
~y~tem. or to expand the area in which such a system is operated. s h p &  
an 

Code shaU be attached to and made a part of each application. 

lication in the form and with the content 
W%ts as dcsuiid and enumerated in rule 4 P& k1-15-01 in ofthe this rule- Administrative 

(B) All appliatiom and exbibits shall be typewrineS 
some other e+y legible and permanent 
and one-half mcha by eleven inches, 
reproduced by any reasonabb permanent process 
they can be folded to match the other documents presented. 

Fourteen copies of applications and exhibits (one original and thirteen 
conformed copies) shall be fled and must be si 

whose signature is affixed. If the applicant is a ParmerJhip, one partner may 
for a& if a corporation, the resident, a vice president, secretary or 

o ?r er duly authorized officer shapl sign The apphcant Jball serve a copy of 
the application, the &%its and all other filings upon the Ohio cmiroumental 
protection agency (OEPA) at C~lumbus, Ohio. Any of the &'its which are 
otherwise required to be filed with OEPA may be omirtcd from such fiiing. 

evidenceat e h a  

(1) As exhibit (1) 

(C) m inlr by the applicant or 
his attorney and shall show the complete post o fi? ce address of the person 

.> 

exbiits shall be filed with each applicant and presented as 7 @) Thefoll 

(a) If applicant is a corporatiorr 

(i) A list of .the officcn. dirrcuns and the ten largest 
shareholders of the co 
rmmkrof shares heldreaeh. If there arc not as many as 
ten shareholders, a statement to that effect shall be part of 
the cxhiiit. 

ration, the address of tach and the 

The =We, character md adent Of the interess if any, Of any 
of the said offices, directors, or shareholders in any other 
sewage dispod system and/or shareholders in any other sewage 
disposal system and/or watemrks company, or in any other 
firm or corporation that holds an interest in any other sewage 
disposal system and/or waterworks system compw, or 



@) If applicant is a partnership: 

(i) Name and address of each partnec 

(i) The nature, character and extent of the inter- if any, of any 
partner in 9 other sewage dispoJal system and/or waterworks 
company, or III any other partaenhip or corporation that holds 
any merest in any other sewage disposal system and/or 
waternorlo co- or disposal system and/or waterworks 
company, or 

(c) If the applicant is an individuak The same information for an 
individdownerofa system 

of this rule for a 

(dl K s p y p n . f i r m o r m ~ ~ m ~ r t s m ~ r = - e t h e  
obhgat~ons ofthe applicant, a asurr ind 

(i) ldenti6cation of sucb person, firm or corporation by name and 

(E) A detailed balance sheet (net worth statement) for such person, 
firm or corporation 

complete post office address: 

(e) Further, if any developer of all or part of the area for which 
applicant rquests a certifiauc of public convenience and necessity 
has any interest in, or control om, the applicant, a disclosure 
i=hldw 

(i) Idcntificaton of such dcvelopcr by name and complete post 
office address: 

(ii) A detailed balance shett (net worth statement) of such 
dmloper. 

(i) The nature and atent of such devdopefs interest in applicant 
and/or the means by which control is Qcrcised over appticant 

(2) Ascxbiiit(2) 
A d c d  cow of the articles of incorporation and amendments thereto 
if appkant is-a corporatio~ or a copy bf the parmership agrement if 
apphcant is a partnership. 

A financial statement ceshcet)showingin&tailappli&s~ts, 
(3) AJexhiit(3) 

Jg, liabilities and net wo P as of the date no more than one m o d  revious 
to the date the plication was filed. At the h- Zlicant 
tender an a m e z d  hamiat statement showing in e 
assets, liabilities and net worth as of the date the application was Bed. 

applicant’s 

.\ 
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(4) As exhibit (3a) 
A similar 6namial statement (balance sheet) shcnving applicanfs assets, 
Iiabilities and net worth projected to exist at the date upon whicb 
construction will be completed and the system or systems will be ready 
for operation. 

(S) As exhiits (4) and (4a) Ro form income statements for applicant's 6rst (exhibit 4) and fifth 
cxki i  4a) contemplated full yevs of operation, shawing in reasonable 

upme3  and net income available for fixed charges. 

Amulti-page document (tarif) setting forth all of applicant's 

consider -9 by the commission III its detummat~ * ~ n  ofapgirnrs ability to 
operate the proposed sewage dispossl and/or 
rates and charges thatwill produce komsuch opcmions a 
reasonable rate of return on the stamtory rate bare value of tbe property 
d c d i d  to the Juvice of the public such tariff documents tendered to 
tk commission as exhiiits to an application shall bear no issued nor 
effeaive dates and their form and content shall be subject to approval by 
thecommiuion. 

6 etailf~epchofthoseyeMapplicant'Janticipatcdoperatingmermes, 

es,andrulesandqulations. Thisdocument e 
-r % F l a t  

(6) Asahibit(5) 

and 

writtcns*ltementor alegendontbcmap. Themapshallalsobcara 

shown thereon, the type or of Jrstem(s) shows the date of 
title block indicating z c  name oftbc owner oftbc system or systems 

cngmccr responsible T r its acaraq and completeness. 
?I? prepamionofthe and enameandOhioregistrynLunberofthe 

(8) AsahibitCI) 

(a) A written desaiption of the proposed sewage dispod system and/or 
watemrks system and the component pans thereof prepared by a 

shallinclude, tnotbelimi to,sauementsofthemaximum 
hourly and continuous load rptines of the components of the sewage 
disposal facilities and of the mpamum hourly and ave e M o w s  to 
the facilities which are anticipated Tk description s i 3  show the 
engineer's estimate of the maximum hour rqurements The 

r licensed to rscticc in Ohio. The description T r  te8 registered e 
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dexription shall co 

waterworks system. 

collection and 'on tern and/or in the water dismbution 
system. This d z s h x i n d u d e  the type of materia from 
which the pipe is to k fabricated and the type or types of joints to 
beused 

are such requirement estimates with the 
corresponding cap& TI 'ties of all the component parts of the proposed 

@) A description of the &e of pipe to be used in the sewage 

A n a  As * a s )  in full detail of the cost of construction of the water 

This estimate zi5i k prepared and signed by the registered engineer who 
and/or scmr 

prepared and presented exhibits (6) and (7). 

A statcmcnt of the m c i n g  p h  by which applicant proposed to fund 
the construction and/or acquuition of its proposed sewage disposal and/or 
waterworks system and to secure working capital. Such statement shall 

the issuana of equity sccuxities; the amount 7- o capital it expects to 
show the amount of equity capital applicant 

secure by the issuance of notes or bonds; the source and tern of sucb 
equityfunds and the terms of said notes or bonds and any sums that 
applicant upects will be voluntarily conmbuted. 

A written statement to the ammission kom an offid of OEPA, nating 
that OEPA bas approved prrliminary plans for the proposed sewage 
disposal system and/or watemrks system and that it would approve final 
p I a n s s  notihtion that the commission has ted to the applicant 
ace a t e  of public convenience and necessity $" or the comtruNctloIL and 

Z  plan^ is not readily IC or QulIIof by obtained kom OEPA, the 
CommisJiOn may'grant a ccrtXcate of 
contingent upon approval. by OEPA o p" final plans. 

m shown and described in exhibits (6) and (7) above. 

(10) As &%it (9) 

to have or secure by 

(11) As exhibit (10) 

d o n  of such a systcmmtcms. la the event that approval of 

lic convenience and necessity 

(12) Asahibit(11) 

( 4  Aproposed- '011 and insrallpron schedule stated in number 

(i) Between the isruancc of the cerrificate as applied for and the 
stanofaaiveandcontirmedcoaJtruch 'on of the facilities; and 

of days of expected elapsed timc: 

(ii) Between the dateupon which constnm 'on is started and the 
date of its completion in condition to render the proposed 
service. 

(b) The consauccion schedule shall contain a statement that the 
applicant will complete all sewage 
water supply system facilities requir 

system facilities and/or Y to adequately m e  the entire 
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area for which the cenificate of ublic convenience aud necessity is 
sou t and that the completion Lte will be as stated in p 
@)%)(a)(ii) of this rule, unlw work is interrupted by wea er or 
by other conditions beyond applicant's control. 

A statement shall be included in the application dcsnibing the 
public convenience to be served by means of granting a cenificate 
of public convenience and necessity to applicaut. 

One copy of prwiously d e d  &%it offered at the hearing, or 

one copy for the attorney examiner, one copy for each counsel, and 
one for the attorney general appearing in the case. 

TPh 

subsequent to 3 e haring, must be made available for the record: 

HISTORY: E& 4-24-87 ( 1 ~ ~ 7  o m  1183) 2-3-77 

2902). 

Note: Effective 2-3-77,4901:1-lHU contains r d o n s  of former 4901:1-15-01 
(prior rule 29.01); we 4901:1-15-05 for provisions o P former 49Ok1-15-02 (prior rule 

490kl-1540 pnblic-mtk 

[text continues] 

in person, or by a corporate officer if licant is 
a corporation, at the p G d  and on the date set for hearing. ailwe 
of applicaut to appear at the hearing is cause for dismiyal of the application. 

acontirmanceofanyhcaring. Atthe sklution 
for -E au 'ty or amended authority to 
waterwork company. the applicant ~ ~ k ? % f o w i u g  

9 (C) Every applicant shall 

The commksion may, upon its own motion or upon T w i p g  of 

That there is a present and con =.@ by the public in the area 
eMDmpassed by the appticant for 
applicant proposes to provide. 

That no exist@ a p n q .  publiq or private owned or operated, would 

needed by the public in the ana- cg is the subject of the application 

funds and has commitmcra from a 

issusnrr ofxarrities approved by the commission111 additiod hancing 
necesary [sic to complete construaion of and lace into operation its 

p r d t o b e  tequaltoatlcastfo percentoftheestimated 

the applicant must show by competent evidence that it o t h e h  has 
d a e n t  unobligated paid in capitat funds and satisfactory finandal 

t~es  and services of the type which 

or d d  eamomdy and effiaently ravi t e the facilities and sewices 

That applicant has in its treasury suEcient 

satisfadgr to the commission, 

proposed ut& gtcm SuBaent unobliga J paid in capital funds is 
cost of construction of the utility plant T o owrcome such presumption, 

.. 
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(4) 

commiments to complete construction of and place into operation its 

lEak at the rates pro sed in applicant's tariff as ad with the 
a licationand 4 p o n  a forma income statement ais0 with 
Zappgcation, applicant will ve sufficient rewnuts to enable it ta 
meet itsoprating and maintenance eapcnscs, tobeghestablisbinga 

for contingendes and to pay interest on any oumndiug T bt. reJerve 
depr-on reserve, to pay all taxes, to establish an 

Pw=d system. 

lhot the companfs systemof mainsshall be of adequate size to permit 
tbt installation and proper opraaon of blic fire hydrants. (such 
public fire hydrants need be d e d  onfjfliifthcy are paid for by the 

'Zthe cost of maintaming and operating said hydrants.) 

Thar, if authority to construct and operate a sewage 
the sub@z, or is one subject, of the 

with such flow liaeJ as to 

disposal If land contours are not such as to 

the applicant's system. in lieu of or as an ad' cttosuch lift 
stations, force pumps are proposed to be 
discharge away from a customer's premises, a full description of the 
equipment and of the manner and means of its operation shall be included 
BS a part of applicant's evidence. 

r pubhc authoriq ordering the installation for both the capital cost 

-E?"""" 
themamsand laterakproposcdareo "pp adequate size and are tobe laid 

the origin at the astome F s premises to the point of treatment or 

te lift stations Jdt be provid T* as a Of part the of 

~ t o m o v e x w a g e  

tication, it shall shown that 

rmit an cxpediuous flow fromthe point of 

outflow by gravity, ade Y 

HISTORY: E& 2-3-77 

Note: See 4901:1-15-06 for pr&m of former 4901:l-15-03 (prior rule 29m). 
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Sec 1626% Interconnection of public water supply systems to relieve site- 
speafic water sho 
water company s%cd in section 16-1 to connect its public water supp y system 
with that of another water company or muniapl utility dit finds that such a 
connection would k an effective means of reheViag site-spedfic water shortages. 

es. l%c department of public u&ty control may r y a n y  

(PA 81-358. S- 3.) 

on 

of consumers of all such SYJtcmJ so controlled by that corporation, comp 
assodation, joint stock association, part~~rship or person, or les~e+ ther 2 

(b) If the department of public utility conml dctermincs, after notice and 
hearing. that any water compaq is unable or uawilling to provide adequate 
s e m a  to its consum~rs, the department may tition the superior court for 

the assets of the company and pladag it d e r  the sole conpol and 
re.spom ility of a receiver. 

(c) Notwithstanding the provisions of subsection (b) of this seaion, the 
deparcmcni the mudpaiity served by a woter company or an organization 
represcntingwsty per cent of the ennatlwc ofthe company may, upon 
notice to the company, petition the snpcrior ccam for an order attadnng the 
~ssets of the water company andpladngit undertbe so leco~ol  and 
respmiiility of a receiver, if (1) tbe company has failed to supply water to 
CoIWmenfor at least five days duriqthe rcccdingthrce months, (2) the 
dtparewnt of health services deterrmnes &a t the company has not met the 
StaDdarQ adopted under section 25-32 for the 
or (3) the petitioner has reasonable cause to b3Z!LiC-% 
company~notreaivedandare tonctivedCqUatCsuviccdue 
tom 
the court= the company to show caw* su an order of 
anachmeDt and receivership should not issue ten days h m  the date of 
service of the order to show cause upon the company at its last lorown 

any judicial Wct wherein the compaay con L its business for an order 

water . .  'ty of public 

ement of the Z p o n  the 9 of such a petition, 

address. 



(d) h Y  receiver appointed by the court shall file a bond in accordance with 
section 52-506 unless the court h d s  it unnecessary. n e  receiver 5~ 
O p e r a t e  the com any to Pmerve its assets and to serve the best interests of 
its coIIsuIIIers. s t h e  receiver determines that the water company's d o n s  
which caused it to be placed under the control and respnsibfiq of the 
receiver under subsection @) or (c) of this section is due to 
misappropriation or wro diversion of the assets or hcome of such 
company or to other a n d u c t  any director, officer or 
the company, the receiver shall file a petition, with the superior court at issued the order of attachment and receivership, for an order tbat such 
director, officer or manager be ordered to pay compensatory damages to the 
company by reason of such misappropriation, diversion or miscOnduct 

(e) The department of public utility control shall determine the value of the 
assets of a water company at the time of appointment of a receiver and 
immediately prior to r e m  of the assets to the m e r .  The daim of the 
owner of the company shall be limited to the value determined at the time of 
the appointment of the receiver. The assets shall be returned to the m e r  
after full restitution has been made to the receiver for the value of any 
improvements to the system and after payment has been made for any 
appraisal pursuant to this subseaion. 

7 Of 

(PA 81358. s. 4; PA 82472 s. 51.1s; PA 82542; PA, 84-330, s. 7.) 

pay compensatory 
damages to cornpan$ P A  84-330 added Subsec (c) re valuation of assets of water 
mmpanY. 

Sec 16-26211~ Construction Speciscations for water companies. (a) As w d  in 
this section, sections 16262x1 to 162.624, inclusive, and section &Za, %iter 
company" indudes every co ration, .compaq, assOCiation, joint stock association, 
partnership, municipality. o r er entity or person, or lessee thereof, owning, leasing, 
maintainjq, operamg, mnnapinp or controlling any pond, lake, reservoir, stream, 
well or bmiuting plant or system employed for the purpose of supplying water to 
not less than tiheen service comections or twenty-five persons not more than two 
hundred fifty service connections or one thousand persons on a regular basis. 

(b) No water company may begin the constmction or expansion of a community 
water supply system on or after October 1,1984, Without having fint 
obtained a certificate of public convenience and necessiq for the construction 
or expansion from the department of public utility control and the department 
of health services. An application for a certificate shall be on a form 
prescribed by the department of public uaty control in consultation with the 
department of health services and accompanied 

The departments shall issue a certificate to an applicant upon determining, to 
their satisfaction, that (1) no feasible interconnectionwith an existing system 

a copy of the water 
company's construction or expansion plans and a v ee of one hundred dollars. 
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is available to the applicanf (2) the applicant will complete the construction 
or expansion in accordance with engineering standards established by 
regulation by the de artment of public utility control for community water 

resoufces to operate the proposed water supply system in a reliable and 
efficient manner and to provlde continuous adequate service to consumel~ 
served by the 
result in a dup T 'cation of water service in the applicable service area and ( 5 )  

'on with respect to which a certificate is 
required shall thereafter by b f maintained and operated in coaformitywith 
the certificate and any terms, limitations or conditions contained therein. 

(c) The department of ublic utility control, in codta t ion  with the department 
of health services, s k  adopt regulations in accordance with the provisions 
of chapter 54 to carry out the purposes of this section. 

supply systems, (3) tg e applicant has the financial, v e r i a l  and technical 

tem, (4) the proposed construt3on or expansion will not 

licant mcers all federal and state standards for community water 

3?- Any construction or 

(PA 81-427. S. 1.3; P A  84-330. S. 1.) 

History: P A  84-330 amended Subsec (a) to appl definition of water company 
"to sections 16262n to 16-262q, inclusive, and section l Za" to indude 
municipalities in such definition and to expand the definitions by including 
companies supplying water to not less than fifteen service connections or twenty- 
five persons nor more than two hundred fifty service connections or one thousand 
persons, amended Subsec. (b) to require, as a condition for issuing a certi6cate that 
determination be made that no feasible interconnection with an existing system is 
available and that applicant meets a l l  federal and state standards for community 
water supply and amended Subsecs. @) and (c) to require departments of public 
utility control and health services to jointly carry out pusposes of the section. 

Sec. 16262n. Failure of water company to comply with orders. Hearing. 
Whenever any water com any fails to comply with an order issued pursuant to 
section 1611,25-32,25-3! or 25-44 conce the availability or potability of 
water or the provision of water at adequate P vo ume and pressure, the department of 
public utility control and the department of health services may, after notice to 
public and private water companies. muniapal utilities furnishrng water servia, 
muniapalines or other appropriate governmental agencies in the service area of the 
water company, conduct a hearing in accordance with the provisions of seaion 4- 
I77 to deterrmne the actions that ma be taken and the expenditures that may be 

pu hc or pnvate entity, to assure the availability an potability of water and the 
provision of water at adequate volume and pressure to the persons served by the 
water company. 

"B re y c d ,  in+uding the acquisition o r the water co any by the most suitable 

(PA 84-330. S. 2.) 

Rates and charges (a) The 
department of public utility control, in c o w  tat1011 mth the department of health 
services, upon a determination that the costs of improvements to and the 
aquisition of the water company are n c c e s ~ ~  and reasonable, shall order the 
acquisition of the water company by the most suitable public or rivate entity. In 
making such determination, the department shall consider: ( 1 )  b e geographical 

P .  Sec 16-2620. Acquisition of water corn 
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proximity of the acquiring entity to the water company, (2) whether the acquiring 
entity has the financial, managerial and technical resources to operate the water 
company in a reliable and efficient manner and to rovide continuous, adequate 
sernce to the persons served by the company and P 3) any other factors the 
department deems relevant. Such order shall authorize the recovexy through rates 
of all reasonable costs of acquisition and necessary improvements. A public entity 
acquiring a water company beyond the boundaries of such entity may charge 
customers served by the ac uired company for water service and may, to the extent 
appropriate, recover throu & rates all reasonable costs of acquisition and necessary 
improvements. 

(b) Notwithstanding the provisions of any special act, the deparrment of public 
utility control shall extend the franchise areas of the acquiring water 
company to the service area of the water company acqured pursuant to this 
SeCtlOIl. 

(c) In the case of a public entity aquiring a water company beyond its 
boundaries, the rates charged the customers of the aquired water company 
shall be subject to the approval of the department of public utility control, 
upon petition by such customers. 

(PA 84-330. s. 3.) 

Sec. 16-262p. Improvements by ac uiring entity. Any recipient of an order 

availability and potability of water and the provision of water at adequate volume 
and pressure to the persons served by the water company. The water company shall 
immediately take the steps necessary for the transfer of the company to the 
acquiring company, mwcipal water authority, municipality or other public or private 
enuty. 

pursuant to section 16-2620 shall make % e necessary improvements to assure the 

(PA 84-330. s. 4.) 

Sec 16-262q. Compensation for acquisition of water company. Compensation 
for the acquisition of a water'company pursuant . .  to section 16-2620 shall be 
determined by the procedures for dete compensation under section 25-42 or 
by agreement between the parties, p r m m e  department of public utility control 
in consultation with the department of health s e M q  after a hearing, approves 
such agreement 

(PA 84-330. S. 5.) 
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445381 State board of health: Adoption of regulations. Effective und 

The state board of health: 

1. Shall adopt re ations establishing procedures for a system of to 

2. May adopt such other regulations as may be necessary to govern the 

January 1,19921 

operate water systems w e ch are constructed on or after July 1,1991. 

construction, operation and maintenance of public water systems if those activities 
affect the quahty of water, but the regulations do not supersede any regulation of 
the public semce commission of Nevada 

for suppliers of water and set a reasonable date after which a person shall not 
operate a public water 
permit issued by a healrauthority. 

3. May establish by regulation a system for the issuance of operating permits 

tern constructed before July 1,1991, without possessing a 

History: 1977, p. 443; 1985, p. 336; 1991, ch. 220, @ 11, p. 403. 

4453851 Systems constructed after June 30,1991: Assumption of control by 

1. If the state board of health has found that any of the conditions of a 

rmit that he must bring the water 

e the fo owmg actions 

local governing body. 

prmit to operate such a water system issued pursuant to N R S  4453841 are being 
vlolated and has notified the holder of the 

reasonable time after the date of the notice, -the IerrmyW, d requested 
to do so in writing by the state board of health, may 
independently of any further action by the state board of heal& 

system into compliance, but the holder of tr e permit has failed to comply within a 

(a) Give wrinen notice, by certified mail, to the owner of the water system 
and the owners of the property served by the system that if the violation 
is not corrected within 30 days after the date of the notice, the local 
governing body will seek a court order authorizing it to assume control; 
and 

(b) After the 3Oday period has expired, if the water system has not been 
brought into compliance, apply to the district court for an order 
authorizing the local govemq body to assume control of the system and 
assess the property for the continued o ration and maintenauce of the 

If the local governing body determines at any time that immediate action is 

system as provided in subsection 5 of lG S 4453845. 

2. 
necessary to protect the public health and welfare, it may assume physical control 
and operation of a water system without complying with any of the requirements 
set forth in subsection 1. The local governing body may not maiatain control of a 
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water system ursuant to this subsection €or a period greater than 30 days unless it 
obtains an or 1 er from the district COUR authorizing an extension 

(Added to NRS by 1991.403) 

4453853 Systems constructed after June 30,1991: Effect of Provisions. No 
provision of NRS 4453841. inclusive, prevents: 

1. 
conditions for 

4453853, i n d w e .  

A local governing body or a health district from im ing its own 
roval of the operation of any water system p" ocated within its 

jurisdictios wtu 3 may be more stringent than those authorized by NRS e45m1 to 

water system by a f ocal committee create TYfa for 
2. Alocal overningbodyfromr the prior a p p r d  of a proposed 

3. 
connections to water systems provided by a public utility or a municipality or other 
public entity. 

(Added to NRS by 1991,W) 

4453843 Systems constructed after June 30,1991: Prehhary request for 
comments. Before making the findin specified in NRS 4453851 and before making 
the determinations specified in N R S  8 443655,268.4102 and 4453845, the state board 
of heaIth shaU request comments from the: 

t purpose. 

A local governing body from converting COM~CX~OIIS to water systems into 

1. Public service commission of Nevada; 

2. State engineer; 

3. 

4. 

Local government within whose jurisdiction the water system is located; and 

Owner of the water system- 

(Added to NRS by 1991,401) 
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NEwJERsE% 

Amde 9. Facilities and Semas of Small Water Compania 

58: 11-59. Failure to comply with order to provide adequate service; hw, notice 
to =@le water utilities or government entities in service area; Joint 
publlc hearing; determination 

Whenever any small water com any is found. after notice and ublic hearia& to 
have failed to comply, within a speded  time, with any order of the!Iepartment of 
Environmental Protection concerning the adability of water, the potability of 
water and the provision of water at adequate volume and pressure, which the 
department is authorized to enforce ursuant to XUe 58 of the Revised Statutes, 
the department and the Board of F'u E lic Utilities shall, after notice to capable 

blic or private water com anies, municipal utilities authorities 
probtervt establishe to PJ-1957, c 1 d (C. 40:14B-1 et seq.), municipalities or any 
other suitab e governmental entities wherein the small  water company provides 
service, and the Department of Public Advocate, conduct a joint publlc hearing to 
determine: the actions that may be taken and the expenditures that may be 

the availability of water. the potability of water and the provision therm -YOaSsure at 
required, including acquisition costs, to make all improvements nec 

adequate volume and ressure, including, but not necessarily limited to, the 
acquisition of the SI& water company by the most suitable public or private 
ennty. As used in this act, "small water company" means any corn any, pumeyor or 

cocsumption and which regularly services less than 1,ooO customer connections. 

L1981, c. 347, SI, eff. Dec 22,1981. 

Title of Act: 

companies and supplemenMg title 58 of the Revised Statutes. L 1981, c 347. 

entity, other than a governmental agency, that provides water for 1 uman 

An Act concerning improvements to the facilities and services of small water 

581160 Compensation for acquisition; determination 

Compensation for the acquisition of a small  water company shall be determined 

( a) B agreement between parties, subject to the ap r o d  of the Board of Public 

and after the holding of a joint public hearing by the board and the 
department; or 

(b) Through the use of the power of eminent domain. 

dtili ties, in consultation with the Department o P .  Enwonmental Protection, 

L1981, c. 347, s2, e& Dec. 22, 1981. 

5831141 Order for acquisition; extension of franchise area of acquiring public or 
private entity ~ 
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.b. 

The Department of Environmental Protection and the Board of Public Utilities, 
upon a determination that the costs of improvements to and the acquisition of 
the small water company are necessary and reasonable, shall order the 
acquirtion of the small water company by the most suitable public or private 
entlty. This order shall provide for the immediate inclusion 111 the rates of 
the acquiring company the anticipated costs of necessary improvements, or, if 
the determination of acquisition costs has been deferred, as soon as possible 
thereafter as may be practicable and feasible. 

The Board of Public Utilities shall extend the franchise area of the acquiring 
public or private water company to the extent necessary to m e r  the service 
area of the small water company taken over pursuant to this act 

L1981, c. 347, s3, eff. Dec 22,1981. 

58:1162 Compliance with order 

governmental entity wh~ch receives an order pursuant to section 3 of this act shall 
acquire the small water company and shall make the n 

water at adequate volume and pressure. The small water company shall 
immediately comply with the order and shall facilitate its sale to the water 
company, muniapal utilities authority, municipality or other suitable governmental 
entity ordered to acquire the small water company. 

L1981, c 347, s 4, efL Dec. 22,1981. 

Any water company, municipal utilities authority, municipality or other suitable 

assure the availability of water, the potability of the water 7 an the provision of to 

58:1143 Differential rate for Qlstoiers of small water company for use or senrice 
of acquiring companfs system or facilities 

Whenever the Department of Environmental Protection and the Board of Public 
Utilities order the acquisition of a small water company by the most suitable public 
or private . .  entity pursuant to law. the board may, in its discretion, allow the 

company to charge and collect a differential rase &om the customers of 
the aq'E%fwatercompanyfortheuseorsemice ofthesmallwatercompanyforthe 
use or service of the acquiring company's water supply system or facilities. 

L1981, c 389, sl. 

Historical Note 
Section 2 of L1981, c 389, approved Jan. 6,1982, provides: 
'This act shall take effect upon enactment of PL1981. c [347 (now 

before the General Assembly as Senate Committee substitute for senate 
1614 [approved Dec 22 19811." 

fr- No. 
Title of Act: 

An Act concerning the acquisition of small water companies and supplementing 
Title 58 of the Revised Statutes. L1981.c 389. .. 

215 



PENNSYLVANIA 

House Biu No. 24, session of 1990 

An Act Amending Title 66 (Public Utilities) of the Pennsylvania Consolidated 
Statutes, further providing for rates. 

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as 
foLlows: 

Section 1. Title 66 of the Pennsylvania Consolidated Statutes is amended by adding 
a seaion to read: 

Sec. 1327. Acquisition of water and sewer utilities. 

(a) Acquisition cost greater than depreciated original cost-If a public utility 
acquires property from another public utility, a municipal corporation or a 

rson at a cost which is in excess of the original cost of the roperty when 

excess, or any poriion thereof found by the commission to be reasonable, may 
be included rn the rate base of the acquiring public utiliy, provided that the 
acquiring public utility proves that: 

Kt devoted to the public service less the applicable accrue a depreciation, that 

(1) the property is used and useful in providing water or sewer service; 

(2) the public utility acquired the property from another public utility, a 
municipal corporation or a person which had 1,200 or fewer customer 
connections; 

(3) the public utility. municipal corporation or person from which the property 
was acquired was not, at the time of aqukitios and maintaining 
ade ate, effiaent, safe and reasonable s e m a  and facilitres, evidence of 

(i) violation of statutory or regulatory requirements of the Department of 
Environmental Resouras or the commission conaming the safety, 
adequacy, efficiency or reasonableness of service and fadlitie; 

(ii) a finding by the commission of inadequate financial, managerial or 
technical ability of the small water or sewer utiliw, 

(iii) a findin by the commission that there is a present defiaency concerning 
the avdability of water, the Matability of water or the provision of water 
at adequate volume and pressure; or 

(iv) a finding by the commission that the s m a l l  water or sewer utility, becaw 
of necessary improvements to its plant or dism3ution system, cdnnot 
reasonably be expected to furnish and maintain adequate service to its 
customers in the future at rates equal to or less than those of the 

whit % shall include, but not be limited to, the folloWiag: 

acquiring public utility; -. 
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(4) reasonable and prudent investments will be made to assure that the 
customers served by the property will receive adequate, effiaent, safe and 
reasonable service; 

(5 )  the public utility, municipal co 

to the acquisition were conducted at arm’s length; 

ration or person whose property is bein 
aquired is in agreement with r e acquisition and the negotiations which H ed 

(6) the actual purchase price is reasonable; 

nor the selling public utility, municipal corporation or F (7) neitherthe 
person is an ‘ated interest of the other, 

(8) the rates char es by the acquiring public utility to its preacquisition 
customers wdnot increase ”unreasonably” because of the acquisitioa; and 

(9) the excess of the acquisition cost over the depreciated original a t  will be 
added to the rate base to be amonized as an addition to expense over a 
reasonable period of time with correspondmg reductions in the rate base. 

(b) F’rocedure.-The commission, upon application by a public utility, person or 
corporation which has agreed to acquire property kom another public utility, 
municipal corporation or person, may approve an inclusion in rate base in 
accordance wth subsection (a) prior to the acquisition and prior to a 
proceeding under this chapter to determine just and reasonable rates if: 

(1) the applicant has provided notice of the proposed acquisition and any 
proposed increase in rates to the customers sewed by the property to be 
acquired, in such Corm and manner as the commission, by regulanon, shall 
require; 

(2) the applicant has provided notice to its customers, in such form and manner 
as the commission, by re ation, shall require, if the proposed acquisition 
would increase rates to P e acquiring pubh utility‘s customers; 

(3) the applicant has provided notice of the application to the Director of Trial 
Staff and the Consumer Advocate; and 

(4) in addition to any other information re 
application includes a full description 

by the commission, the 
acquisition and a plan 

for reasonable and prudent investments to assure that the customers served 
by the property to be acquired will receive adequate, effiaenk safe and 
reasonable seMce. 

(c) Hearings.-The commission may hold such hearings on the application as it 
deems necessary. 

(d) Forfeiture.-Notwithstanding section DO9 (relating to rates fixed on c6mplaint; 
investigation of costs of production), the commission, by regulation, shall 
provide for a utility to remove the costs of acquisition kom its rates and to 
refund any revenues collected as a result of this section, plus interest, which 
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shall be the average rate of interest cified for residential mortga$ lending 
by the Secretary of Banking in accorzce with the act of January ,1974 
(P.Ll3,  NO.^), referred to as the Loan Interest and Protection Law, during the 
period or periods for which the commission orders refunds, if the commission, 
after notice and hearings, determines that the reasonable and prudent 
investments to be made in accordance with this section have not been 
completed within a reasonable time. 

Acquisition cost lower than depredated on- cost-If a public utility 
acquires property from another ublic utility, a m d a  al  corporation or a 

rson at a cost which is lower $n the original cost o P the property when 
&t devoted to the public service less the applicable a m &  depreciatiOa and 
the property is used and useful in roviding water or sewer semcc, that 
difference shall, absent matters o P a substantial public interest, be amortized as 
an addition to income over a reasonable period of time or be passed thr 
the ratepayers by such other methodology as the commission may 

::%%Even to the Director of Trial Staff and the Consumer Advocate. 

Reports-The commission shall anrmaUy transmit to the Governor and to the 
General Assembly and shall make available to the public a re rt on the 
aquisition activity under this title. Such report shall include, %" ut not be 
lirmted to, the number of small water or sewer public utilities, muniapal 

increases or decreases 

Expiration-% section shall expire in five years unless extended by statute. 

d treatment of an acquisition cost lower than depredated original 

corporations or persons ed by public utihties, and the amounts of any rate 
granted due to the acquisition 

Section 2. This act shall take effect in 60 dap. 

Hoose Bd No. 36, Sesion of 1991 

An Act Amending Title 66 (Public Utilities) of the Pennsylvania Consolidated 
Statutes, roviding for the commission to order the acquisition of small water a d  
sewer udties. 

The General Assembly of the Commomvealth of Pennsylvania hereby enacts as 
follows: 

Section 1. Title 66 of the Pennsylvania Consolidated Statutes is amended by 
adding a section to read: 

S. 529. Power of commission to order acquisition of small water and sewer 
utilities. 

(a) General de.-The commission may order a capable public utility to acquire a 
small water or sewer utility if the commiuion, after notice and an opportunity to 
be heard, determines: . 
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(1) that the s m a l l  water or sewer utility is in violation of statutory or 
regulatory standards, includin , but not limited to, the act of June 22,1937 

1965 P.Ll535, No537), known as the Pennsylea Sewage Facilities Act, and the 
act of May 1,1984 (P.L.206, No.43), known as the Pennsylvania Safe Drinkhg Water 
Act, and the regulations adopted thereunder, which affect the safety, adequacy, 
efficiency or reasonableness of the service provided by the small water or sewer 
utility; 

P.Ll987, No3%), known as 5% e Clean Streams Law, the act of January 24,1966 

(2 that the small water or sewer utility has failed to com 1 , within a 
reaso Mi le period of time, with any order of the Department o ? L o m e n t a l  
Resources or the commission concerning the safety, ade cy, effiaency or 
reasonableness of service, including but not limited to, Eavailabdity of water, 
the potability of water, the palatabdity of water or the provision of water at 
adequate volume and pressure; 

(3) that the small  water or sewer utility cannot reasonably be expected to 
furnish and maintain adequate, efficient, safe and reasonable service and facilities in 
the future; 

subsection (b) and have been determined by the commission to be impractical or not 
economically feasible; 

technically capable o a 
compliance wth applicab e statutory and regulatory standards; and 

(6) that the rates char ed by the acquiring capable public utility to its 
preaquisition customers wdnot mcreas.e unreasonably because of the acquisition. 

(4) that alternatives to aquisition have been considered in accordance with 

( 5 )  that the a epable public utility is financially, managerially and 
g and operating the small water or sewer utihty in "f"" 

(b) Alternatives to aquisitioa-Before the commission ma order the acquisition 
of a small water or sewer utility in accordance with subsection [a), the commission 
shall discuss with the small water or sewer utility, and shall give such utility a 
reasonable opportunity to investigate,.altematives to aquistion, including. but not 
limited to: 

(1) The reorgauization of the small water or sewer utility under new 

(2) The entering of a conmct with another public utility or a management or 

(3) The appointment of a receiver to assure the provision of adequate, 

(4) The merger of the small water or sewer utility with one or more other 

(5 )  The acquisition of the smal l  water or sewer utility by a municipality, a 

management. 

service company to operate the small water or sewer utility. 

efficient safe and reasonable service and facilities to the public. 

public utilities. 

municipal authority or a cooperative. ., 
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(c) Factors to be considered.-In making a determination pursuant to subsection 
(a), the commission shall consider: 

(1) The financial, managerial and technical ability of the small water or sewer 
Utility. 

(2) The 6inancial, managerial and technical ability of all proximate public 
utilities providing the same type of service. 

(3) The expenditures which may be necessary to make improvements to the 
s m a l l  water or sewer utility to assure compliance mth applicable statutory and 
regulatory standards concerning the adequacy, efficiency, safety or reasonableness 
of utility service. 

(4) The 
so as to i n d u d e ! r v i c e  area of the s~ water of sewer utility to be acquired 

(5) The opinion and advice, if any, of the Department of Environmental 
Resources as to what steps may be necessary to assure compliance with applicable 
statutory or regulatory standards concerning the adequacy, efficiency, safety or 
reasonableness Of ut&ty service. 

'on of the franchise area of the acquiring capable public utility 

(6) Any other matters which may be relevant. 

(d) Order of the commissiort.-Subsequent to the determinations re ydby 

water or sewer utility by a capable public utility. Such order % a i l .  prmde for the 

commiSSlOn that the price IS r w n a b  ? e. If the small water or sewer utility and 

subsection (a), the commission shall issue an order for the a uisition o the small 

extension of the service area of the acquiring capable public utility. 

(e) Acquisition price.-The price for the acquisition of the small water or sewer 
utility shall be determined by agreement between the small water or sewer utility 
and the capable publlc utili , s u b j a  to a determination by the 

the a q q  capable public utility are unable to agree on the 
the commission 
the commission s 
acquire the small  water or sewer utility by following the procedure prescn'bed for 
exercising the 
(S~.SCSS, PLE~.~), hown as the Eminent =main m e .  

p+d of time after the date of acquisition, &ow the T g  capable pubfic 
utdity to charge and collect rates from the customers of e acquired small water 
or sewer utility pursuant to a separate tarif€ 

receiver to protect the interests of the astomen of the small water or sewtr 
utility. A n y  such appointment shall by order of the commisSion, which order shall 
specify the duties and responsibilities of the receiver. 

T O n p i a o r  roves the acquisition price on which the u 'ties have aped, 
m e  an order directing the acquiring capable public util~ty to %zP 

er of eminent domain pursuant to the act of June 22,1964 

( f )  Separate --The commission mav, in its discretion and for a reasonable 

(g) Appointment of receiver.-?he commission may, in its discretion, appoint a 

.. 
220 



(h) Notice.-The notice required by subsection (a) or any other roVision Of this 
section shall be served upon the small  water or sewer utility affe a$ the office of 
Consumer Advocate. the office of Trial Staff, the Department of Environmental 
Resources, a l l  proximate public utilities providing the same type of sewice as the 

, all proximate muniapalities and municipal authorities 
Sernce as the small water or sewer utility, and the 

small water or sewer utility. The commission shall 
or sewer utility to provide notice to its customm of 

the initiation of roceedings under this section in the same manner in which the 
utility is require i to notify its customers of proposed general rate increases 

(i) Burden of proof.-The Law Bureau shall have the burden of establishing a 
prima facie case that the acquisition of the small water or sewer utility would be in 
the public interest and in compliance with the provisions of this section Once the 
commission determines that a prima facie case has been establish&. 

to render adequate, effiaent., safe and reasonable seMce at just and reasonable 
rates; and 

(1) the small water or sewer utility shall have the burden of proving its ability 

(2) a proximate ublic utility providing the same type of service as the small 

& water or sewer utility s E all have the o portunity and burden of proving its 
financial, managerial or technical 
sewer utility. 

dity to acquire and operate the small water or 

u) Plan for 
to acquire a small water or sewer 
commission for the small water 
or sewer utility into 
The capable public 
of Emronmental Resources 
may direct. The 
adequate opportunity to comment on the plan and shall consider any comments 
submitted by the de artment in deciding whether or not to approve the plaa. 'Ihe 

rates only after that improvement becomes w d  and wful in the public semce. 

(k) Limitations on liability.-Upon approval by the cornmisfion of a plan for 
improvements submitted pursuant to subsection ) and the acquisition of a small 
water or sewer utility by a capable public utility, $l e aoquking capable public 
utility shall not be liable for any damages beyond the aggregate amount of S ~ O O O ,  
including a maximum amount of $5,000 per maden% if the cause of those damages 
is proximately related to identified violations of applicable statutes or regulations by 
the smal l  water or sewer utility. This subseaion shall not apply: 

reasonably and pru B ently incurred costs of each improvement shall be recoverable in 

(1) beyond the end of the timetable in the plan for improvements; 

(2)- whenever the acquiring capable public utility is not in compliance with the 
plan for Improvements; or 

. 
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(3) if, within 60 days of havin received notice of the proposed plan for 
improvements, the Department of 8 nvironmental Resources submitted written 
objections to the cornmission and those objections have not subsequene been 
withdrawn. 

(1) Limitations on enforcement actions.-Upon approval by the commission of a 
plan for improvements submitted pursuant to subsection (j) and the acquisition of a 
small water or sewer utility by a capable public utility, the acquiring capable public 
utili shall not be subject to any enforcement actions by State or local agenaes 

related to identified violations of applicable statutes of regulations by the small 
water or sewer utility. This subsection shall not apply: 

(1) beyond the end of the timetable in the plan for improvements; 

(2). whenever the aquiring capable public utility is not in compliance with the 

(3) if, within 60 days of ha 

whic '1; had notice of the plan if the basis of such enforcement action is proximately 

pian for Improvements; 

received notice of the proposed plan for 
improvements, the Department of Y! nvironmental Resources submitted written 
objections to the commission and those objections have not subsequently been 
withdrawn; or 

Environmental Resources, including, but not limited to, the ordering of boil-water 
advisories or other water supply warnings, of emergency treatment or of temporary, 
alternate supplies of water. 

(m) Definitions.-& used in this section, the following words and phrases shall 
have the meanings given to them in this subseaion: 

(4) to emergency interim actions of the commission or the Department of 

"Capable public utility." A public utility which regularly provides the same type 
of service as the small water utility or the small sewer utility to 4,000 or more 
customer connections, which is not an affiliated interest of the small water utility 
or the small sewer utility, and which provides adequate, efficien& safe and 
reasonable service. A public utility which would otherwise. be a capable public 
utility except for the fact that it has fewer than 4,000 customer connections ma 

the number of its customer connections and regardless of whether or not it is 
proximate to the s m a l l  sewer utility or small water utility to be acquired. 

1,200 or fewer customer connections. 

1,200 or fewer customer connections. 

elect to be a capable public utility for the purposes of this section regardless o r 
"Small sewer utility." A public utility which regularly provides sewer service to 

"Small water utility." A public utility which regularly provides water seMce to 

Section 2. This act shall take effect in 60 days. 
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Sec. 13242 

TEXAS 

Subchapter G. Certi6catc~ of Convenience and N d t y  

Cedicate Required 

(a) Unless otherwise specified, a utility or water supply or sewer service 
corporation many not in any way render retail water or sewer utility service 
directly or indired to the pubhc without &st having obtained from the 
comrmSSion a cerdcate that the resent or future public convenience and 
necessity require or will require ga t  installation, operation, or extension, and 
except as otherwise rovided by this subchapter, a retail public utility may no 
furn~~h, make avail ag le, render, or extend retail water or sewer semce to any area 
to which retail water or sewer utility service is being lawfully furnished by another 
retail public utility without first having obtained a certificate of ublic convenience 
and necessity that includes the area in which the consuming fa & 'ty is located. 

[text continues] 

Sec. 13246. 

[text continues] 

(c) Certificates of convenience and ne& shall be granted on a 
nondscnmma tory basis after consideration by e commision of the adequacy of 
service currently provided to the requested area, the need for additional service in 
the requested area, the effect of the granting of a certificate on the reapient of 
the certificate and on "y retail pubhc utility of the same kind already senring the 

Peasibility of obtaining service from an ad'acent retail pubhc utility, the finanad 

debtequity ratio, environmental mtegnty, and the probable improvement of service 
or lowering of cost to consumers in that area r 4 m g  from the granting of the 
certificate. 

Notice and Hearing; Issuance or Refusal, Factors Considered 

X I  
. . .  

roximate area, the ability of the applicant to provide adequate service, the 

stability of the applicant, indudink, if app L 'cable, the adequacy of the applicdnt's 

Sec 13.251. 

sewer service corporation may no sell, asigq or lease a certi6cate or pubhc 
convenience and necessity or any right obtained under a certificate unless the 
commission has determined that the purchaser. assignee or lesscc is capable or 
rendering and continuous service to every consumer within the arti6ed 
area, after considehg the factors under Section U246(c) of this d e .  'Ihe sale, 
assignment or lease W be on the conditions p r e s c r i i  by the commijsion. 

[text continues] 

Sale, Assignmen; or Lase of Cemficatt 

Except as provided in Seaion U255 or this code, a utility or a water supply or 

I. 
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Sec. 13.253. Improvements in Service; Interconnecting Service 

After notice and hearing, the commission may: 

(1) order any retail public utility that is required by law to possess a certificate 
of public convenience and necessity to provide specified improvements in its service 
in a defined area if service in that area is inadequate or is substantially inferior to 
service in a comparable area and it is reasonable to require the retail public utility 
to provide the improved service; 

(2) order two or more public utilities or water supply or sewer service 
rations to establish specified fadlities for the interconnecting service; or '"i" 3) issue an emergency order, with or without a hearing, under Section 13.401 of 

this code. 

Sec. 13254. Revocation or Amendment of Cedicate. 

(a) The commission at any time after notice and hearing may revoke or amend 
any certificate of public convenience and necessity with the written consent of the 
certificate holder or if it finds that the certificate holder has never provided, is 
not longer providing, or has failed to rovide continuous and adequate service in 
the area, or part of the area, covered the certificate. 

Sec. 1325.5. 

[text continues] 

Single Certification in Incorporated or Annexed Areas 

(j) This section shall apply only in a case where: 
(1) the retail pubhc utility that is authorized to serve in the certificated 

area that is annexed or incorporated by the municipality is a nonprofit water 
supply or sewer service corporation; or - 

(2) the retail public utility that is authorized to sene in the certificated 
area that is annexed or incorporated by the municipality is a retail public utility, 
other than a nonprofit water ~pply or sewer service corporation, and whose 
service area is located entirely mthin the boundaries of a muniapality with a 
population of 1.7 million or more according to the most recent federal census. 

(k) The following conditions apply when a muniapality or franchised utility makes 

(1) the commissron or court must determine that the service provided by the 

(2) if the munia ality abandons its application, the court or the commission 

(3) unless otherwise agreed by the retail 

an ap lication to acquire the service area of facilities of a retail public utility 
descn %e d in Subsemon (i)(2): 

retail public utility is substandard or its rates are unreasonable in view of the 
reasonable expenses of the utili$ 

the proceeding hereunder, including attorney fees; and 

hereunder. 

is authorized to awar x to the retail public utility its reasonable expense related to 

take the entire utility property of the retail pub E" c utility in a p d n g  
blic utility, the muniapality must 

224 



Sec. 13301. Report of Sale, Merger, Etc.; Investigation; Disallowance of 
Tramaction 

(a) A utility or a water supply or sewer service corporation shall notify the 
commission and give pubic nohce unless ublic notice is waived by the executive 

sale, acquisition, lease, or rental of any water or sewer system required by law to 
possess a certificate of public convenience and necessity or if any merger or 
consolidation with such a utility or water supply or sewer service corporation 

[text continues] 

director for good cause shown at least 12 g days before the effective date of any 

Sec. 13.411. Action to Enjoin or Require Compliance 

or corporation is engaged in or is about to engage in any act in violation of this 
chapter or of any order or rule of the commission entered or adopted under this 
chapter or that any retail public utility or any other person or corporation is 
f a i h g  to comply with this chapter or with any rule or order, the attorney general 
on request of the commission, in addition to any other remedies provided in this 
chapter, shall bring an action in a court of competent jurisdiction in the name of 
and on behalf of the commission against the retail public utility o other person or 
corporation to enjoin the commencement of continuation of any act or to require 
compliance with this chapter or the rule or order. 

If it appears to the commission that any retail public utility or any other person 

Sec 13.412. Receivership 

(a) At the request of the commission, the attorney general shall bring suit for 
the appointment of a receiver to collect the assets and carry on the business of a 
water or sewer utility that has abandoned operation of its facilities or violates a 
final order of the commission or allow any property owned or connolled by it to 
be used in violation of a final order of the commission. 

[text continues] 

Sec. 13.4131. Supervision of Certain Utilities 

(a) The commission, after providing to the utility notice and an opportunity for a 
hearing, may place a utility under supervision for gross or continuing 
mismanagement, gross or continuin8 noncompliance with this chapter or commission 
rules, or noncompliance with comrmssion orders. 

(b) While s u p e d i g  a utility, the commission may require the utility to abide by 
conditions and requirements prescribed by the commission, including: 

management requirements; 
additional reporting requirements; 
restrictions on hiring salary or benefit increases, capital inv&enr, 

borrowing, stock issuance or dividend declarations, and liquidation of assets; and 
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(4) a requirement that the utility place the utili s funds into an afcount in 

a utility, the commission may require that the utility obtain 

a 6nandal insamtion approved by the commission an az usc of those funds shall be 
restricted to reasonable and necessary utility expenses. 
(c) While supervis’ 

commission a proval be ? ore taking any action that m a y  be restricted under 
Subsection (by of this section. Any action or transaction which occurs without 
commission approval may be voided by the commission. 

Sec. 13.4132. Operation of Utility That Discontinues Operation or is Referred for 
Appointment of Receiver 

(a) The commission, after providing to the utility notice and an opp~mnity for a 
hearing, may authorize a willing person to temporarily manape and operate a utility 
that has discontinued or abandoned operations or the provision of services or is 
being referred to the attorney general for the appointment of a receiver under 
Sectlon 13.412 of this code. 

of the utility‘s headquarters. 

ensure the continued operation of the utility and the provision of contirmouS and 
adequate services to customen, including the power and duty to: 

(b) The commission may appoint a rson under this section by emergency order, 

(c) A person appointed under this section has the pavers and duties neccsary to 

and notice of the action is adequate if r e notice is mailed or hand-known address 

readmeten; 
bill for utility services; 
collect revenues; 
disbursefun&and 
request rate increase; 

d) This section does not affect the authority of the commission to pursue an 
e LJ orcement claim against a utility or an affiliated interest 

Amendments and additions of Acts 1991,72rid Leg., ch. 678, Sec U, 
e€f. Sept. 1,1991. 
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WASHINGTON 

chapter l33. Substitute Senate Bill No. 6447,1990, 
Failing Public Water Systems 

AN ACT Rela to failing public water systems; amending RCW 36.94.140, 
43.70.190,43.70200,4 Y .155.070,43.155.065,70.199k~, and 70.05.070; adding a new 
section to chapter 825 RCW, adding a new section to chapter 43.70 RCW, creating 
new sections; presaibing penalties; and declaring an emergency. 

Be it enacted by the Legislature of the State of Washington: 

%c. 1. The legislature finds the best interests of the atizens of the state are 
served if: 

(1) Customen served by public water systems are assured of an adequate 
quantity and quality of water supply at reasonable rates; 

(2) There is improved coordination between state agencies engaged in water 
system planning and public health regulation and local governments 
responsible for land use regulation and public health and safety; 

(3) Public water systems in violation of health and safety standards adopted 
under RCW 4320.050 remain in o ration and continue providing water 

replacement pveyor  is found and deficiencies are corrected m an expeditious 
manner consstent with public health and safety; and 

(4) The state address, in a systematic and com rehensive fashion, new o rating 

S a9 eDrinldng WaterAct. 

service providing that public heal tr 1s not compromised, ass+ng a suitable 

re uirements which wiU be imposed on pu E lic water systems under tK" e federal 

Sec 2. Section 14, chapter 72, Laws of 1967 as amended by section 2, chapter 
188, Laws of 1975 1st ex. sess. and RCW 36.94.140 are each amended to read as 
follows: 

Every county, in the operation 
have full jurisdiction and authority 
alter, regulate and control the rates 
such coun semce is available, and to levy 

uniform for the same class of customers or seMce. 
The rates 7 or availability of service and amnection charges so charged must be 

In dassifying customers served, servia furnished or made available by such 
system of w e  e and/or water, or the mnnection charges, the board may 
consider any or 3 of the following facton: 

(1) The difference in cost of service to the various customers within or without 
the area; 
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(2) The difference in cost of maintenance. operation, repair and replacement of 
the various parts of the systems; 

(3) The different character of the service furnished various customers; 

(4) The quantity and quality of the sewage and/or water delivered and the time 
of its delivery: 

(5) Capital conm3utions made to the system or systems, indudin& but not 
limited to, assessments; (and) 

(6) The cost of acquiring the system or portions of the system in making system 
improvements necessary for the public health and safety, and 

(7) Any other matters which present a reasonable difference as a ground for 
diStillctiOn. 

Such rates shall produce revenues &dent to take care of the CUSS of 
maintenance and operation, revenue bond and warrant interest and rina@ 
amortization requirements, and all other charges necessary for the e k dent and 
proper operation of the system. 

section 258, chapter 9, Lam of 1989 1st ex. sess. and RCW 43.70.190 are each 
amended to read as follows: 

violation or the threatened violation of any of the provisions of the public health 
laws of this state or any des or regulation made by the state board of health or 

authorized b law, including but not limited to the special procedrqs auth O 2 2 E % I l  the department of W t h  pursuant to said laws, or may bring any legal pr 

Title 7 R& in the superior court in the county in which such violation occurs or 
is about to OCCUT, or in the superior court of Thurston county. Upon the filing of 
any action, the court may, upon a showing of an immediate and serious danger to 
residents constituting an emergency, issue a temporary injunctive order ex parte. 

Sec. 3. Section 5, chapter 105 Iaws of 1967 ex sess. as last amended by 

The secretary of health or local health officer may bring an action to enjoin a 

Sec 4. A new section is added to chapter 43.70 RCW to read as foUows: 

(1) In any action brought by the secretary of health or by a local health officer 
pursuant to 
the petition %X indude the names of one or more suitable caadidates for 
receiver who have consented to assume operation of the water system. The 
department shall maintain a list of interested and qualified individuak, 
muniapal entities, speaal purpose district, and investor-omed water 
companies with experience in the provision of water service and a histo7 of 
satisfactory operatlon of a water system. If there is no other person w i b q  
and able to be named as receiver, the court shall appoint the county in whch 
the water system is located as receiver. The county may designate a county 
agency to operate the system, or it may contract wth another individual or 
public water system to provide management for the system. If the county is 
appointed as receiver, the secretary of health and the county health officer 

ter 7.60 RCW to place a public water system in receivership, 
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shall provide regulatory oversight for the agency or other penon rcsponslble 
for managhg the water system 

(2) In any petition for receivership under subsection (1) of this &on, the 
department shall recommend that the court grant to the receiver full 
authority to act in the best interests of the customers served by the public 
water system. The receiver shall assess the capability, in conjunction with 
the department and local government, for the system to operate in compliance 
with health and safety standards, and W report to the court its 
recommendations for the m's future operation, induding the formation of 

water system capable or providing service. 

(3) If a petition for receivership and verifying &davit executed by an 
appropriate departmental off id  d e  e an immediate and serious danger to 

a water district or other pu ?? lic entity, or ownership by another 

residents co&tuting an emergency. d e  court shall set the matter for 

upon e strength of such tition an T affidavit pending a full midentby hY% 

Any receiver appointed pursuant to this d o n  s ha5 not be held personally 

operate. the system in compliance with the court's or Bosscssonotandto ers. 

within three days and may int a temporary receiver cx parte r hearing, which shall be he d within fourteen days after receipt of the 
petition 

(4) Abond, if any is imposed upon areceiver, shall be minimal and shall 
reasonably relate to the level of operating revenue e n e d  by the system 

liable for any good faith, reasonable effort to assume 

(5)  The court shall authorize the receiver to impose reasonable assessments on a 
water system's customers to recover expcn&tures for improvements necessary 
for the public health and safety. 

Sec 5. Section 6, chapter 102, Laws of 1967 WL sess. as last amended by 
section 259. chapter 9, Laws of 1989 1st ex. sess. and RCW 43.70200 are each 
amended to read as follows: 

Upon the request of a local health officer, the secre of health is hereby 
authorized and empowered to take legal action to enforce "3: e public health laws and 
rules and regulations of the state board of health or local rules and regulations 
within the jurisdiction served by the local health departmen5 and may Mtute any 
civil legal proceding authorized by the laws of the state of Washington, induding a 
proceeding under litle 7 RCW. 

Sec. 6. Section U, chapter 446, Laws of 1985 as last amended by section 3, 
chapter 93, Laws of 1988 and RCW 43.155070 are each amended to read as follows: 

(1) To qualify for loans or pledges under this chapter the board must determine 
that a local govement meets all of the following conditions: 

(a) The a t y  or county must be imposing a tax under chapter 82.46 RCW at a 
rate of at least onequarter of one percent; 
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(b) The local government must have developed a long-term plan for financing 
public works needs; and 

(c) The local government must be us' all local revenue sources which are 
reasonabl available for fun- pu 3 lic works, taking into consideration 
local emp r oyment and economc facton. 

projects. %e board shall consi g"% er at least the follownag facton in assigning 

(2) The board shall develo a priority profess works projects as provided in this 
section. The intent of e priority process is to mximize the value of public 
works projects accomplished with assistance under this chapter. The board 
shall atte 

a priority to a project: 

t to assure a geo h i d  balance in assigning priorities to 

(a) Whether the local government receiving assistance has experienced severe 
fiscal distress resulting from natural disaster or emergency public works 
needs, 

(b) Whether the project is critical in nature and would aEect the health and 
safety of a great number of citizens; 

(c) The cost of the project com ared to the size of the local government and 
amount of loan money avagabie; 

(d) The number of communities served by or funding the projea; 

(e) Whether the project is located in an area of high unemployment, compared 
to the average state unemployment; (and) 

( f )  Whether the project is the acquisition, ansion, improvement, or 
renovation by a local government of a pu "g lic water system that is in 
violation of health and safety stancjards, including the cost of extending 
existing service to such a system, and 

(g) Other criteria that the board considen advisable. 

(3) Existing debt or h c i a l  obligations of local governments shall not be 
refinauccd under this chapter. Each local government applicant shall provide 
documentation of attempts to secure addhonal local or orher sources of 
funding for each public works project for which financial assistance is sought 
under this chapter. 

(4) Before November 1 of each year, the board shall develop and submit to the 
chairs of the ways and means committees of the senate and house of 
representatives a description of the emergency loans made under RCW 
43.155.065 during the preceding fiscal year and a prioritized list of projects 
which are recommended for funding by the legislature, including one copy to 
the staff of each of the committees. IIhe list shall include, but not be 
limited to, a description of each project and recommended financing, the 
terms and conditions of the loan or 6nancial guarantee, the local government 
jurisdiction and unemployment rate, demonstration of the jurisdiction's critical 
need for the project and documentation of local funds being used to finance 
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the public works project. The list shall also include measures of fiscal 
capacity for each junsdiction recommended for financial assistance, compared 
to authorized huts  and state averages, including local government Sates 
taxes; real estate excise taxes; property taxes; and charges for or taxes or 
sewerage, water, garbage, and other utilities. 

(5 )  The board shall not sign contracts or 
from the public works assistance account 
appropriated funds for a specific list of 
legislature may remove projects from 
The legislature shall not change the order of the priorities recommended for 
funding by the board. 

(6) Subsections (4) and (5)  of this section do not ly to loans made for 
emergency public works projects under RCW % .155.065. 

Sec 7. Seaion 1. chapter 93, Laws of 1988 and RCW 43.155.065 are eacb 

The board may make low-interest or interest-free loam to local governments 

amended to read as follows: 

for emergenv public works projects. Eme ency public work projects shall indude 

of a public water system that is in violation of health and safe standards and is 

to help fund all or part of an emer ency public work roject less any 

funds, including funds from the federal emergency management agenw 2) state 
disaster or emergency fun* (3) insurance settlements; or (4) litigation hergency 
loans may be made only from those funds specifically appropriated from the pubhc 
works assistance account for such purpose by the legislature. The amount 
appropriated from the public works assistance accouIlt for emergency loan purposes 
shall not uceed five percent of the total amount appropriated from this account in 
any biennium. 

the construcho~ repair, reconstructioa rep L mens rehabilitation, or improvement 

being operated by a local government on a temporary basis. ZI e loans may be used 

reimbursement from any of the fo lri owing sources: (1) ! W e d  disaster or emergency 

Sec 8, Section 4, ter 271, Laws of 1986 as amended by section US, chapter 
175, Laws of 1989 and % R 70.119AwO are each amended to read as follaws: 

T"". (1) In addition to or as an alternative to any other penalty provided 
eve person who commits any of the acts or Omiyions in RCW 7 .119A030 
d b e  subjected to apenalty in an amount of not less than five hundred 
dollars. 'Ihe maximum penalty shall be not more that five thousand dollars 
per day for every such violation Eve such violation shall be a separate 
and distinct offense. The amount of e shall reflect the health signi6cance 
of the Violation and the preViou record of co h c e  on the part of the 

continuana sh% be a separate and distinct violation Every person who, 
throqh an act of commission or omission, procures, a i 4  or abets in the 
violaaon shall be considered to have violated the provisions of this section 
and shall be subject to the penalty provided in this section 

public water su lier. In case of continuing vi0 "p ation, every day's 

- ,  
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The penalty provided for in this section shall be imposed b a notice in 
writin to the person against whom the civil fine is assesse J and shall 

of service of a summons in a civil action or m a manner that shows proof of 
receipt. A penalty imposed by this section is due twenty-eiet days after 
receipt of notice unless a plication for remission or mitigaaon is made as 
provlded in subsection (3 7 of this section or unless application for an 
adjudicative proceeding is filed as provided in subsection (4) of this section 

de& %e the vlolation The notice shall be personally served in the manner 

(3) Within fourteen days after the notice is received, the person incurring the 
penalty may apply m writin to the department for the remission or 
mitigation of such penalty. %pori receipt of the application, the department 
may remit or mitigate the penalty upon whatever terms the de 
discretion deems proper, giving consideration to the degree o p"t"""' hazard in 
associated with the vlolation, provided the department deems such remission 
or mitigation to be in the best interests of carryin out the purposes of this 
chapter. The department shall not miti te the & es below the minimum 

nal prescribed in subsection (1) of 8 section The department shall 
e authority to ascertain the facts regard all such applications in E v e  2 

such reasonable manner as it may deem proper. en an application for 
remission on mitigation is made, a penalty incurred under this d o n  is due 
twenty-eight days after receipt of the notice se forth the disposition of 
the application, unless an application for an adju 3 cative proceeding to 
contest the disposition is filed as provided in subsection (4) of this section. 

(4) Within men -eight days after notice is received, the person incurring the 
penalty may %I e an application for an adjudicative roceeding and may 
subsequent review as provided in chapter 34.05 R& and applicable r1$$2 
the department or board of health. 

% 

( 5 )  A penalty imposed b a final order after an adjudicative proceeding is due 
upon seMce of the f?h order. - 

(6) The attorney general may bring an action in the name of the department in 
the superior court of Thurston county, or of any county in which such 
violator may do business, to collect a penalty. 

(7) All penalties imposed under this section shall be payable to the state treasury 
and credited to the general fund. 

Sec 9. A new section is added to chapter 825 RCW to read as follows: 

Consistent with standard raisal practices, the valuation of a public water 

to comply with health and safety rules of the state board of he th and ar 
system as defined in RCW 70 a A M 0  shall reflect the cost of system im rovements 

nece-r applicab e regulations developed under chapter 4320.43204 or 70.116 RCW. 

section 7, chapter 25, Laws of 1984 and RCW 70.05.070 are each amended to read as 
follows: 

Sec. 10. Section l2, chapter Si, Iaws of 1967 ex sess as last amended by 
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The local health officer, acting under the direction of the local board of 
health or under direction of the administrative officer appointed under RCW 
70.05.040. if any, shall. 

(1) Enforce the public health statutes of the state,  rules and regulations of the 
state board of health and the secre of social and health services, and all 
local health rules, regulations and or % ces within his or her jurisdiaon 
including impition of penalties authorized under RCW 70.119A030 and filing 
of actions authorized by RCW 43.70.190; 

(2) Take such action as is ne 
over the territory w i m  jurisdiction; 

(3) Control and prevent the spread of any dangerous, contagious or infectious 
diseases that may occur within his or her jurisdictioq 

(4) Inform the public as to the causes, nature, and prevention of diseasc and 
disability and the preservation, promotion and unprovement of health within 
his or her jurisdiction; 

(5) Prevent, control or abate nuisances which are detrimental to the public 
heal&, 

( 6 )  Attend all conferences d e d  by the secretary of social and health seMces or 
his or her authorized representative; 

(7) Collect such fees as are established by the state  board of health or the local 
board of health for the issuance or renewal of licenses or 

to maintain health and Sanitation supervision 

rmits or such 
other fees as may be authorized by law or by the rules an 8" regulations of the 
state board of health((:)); 

(8) Inspea, as necessary, expansion or modification of existing public water 
systems, and the consuuction of new public water systems, to assure that 
the expansion, modification, or construction conforms to system design and 

(9) Take such measuTes as he or she deems necessary in order to promote the 
public health, to participate in the establishment of health educational or 
training activities, and to authorize the attendance of e 

Plans. 

loyees of the local 
health department or individuals e ed in community "E ealth programs 
related to or part of the programs o ?P the local health department. 

solutions. Such a report shall be prepared in consultation with the utilities an rd Sec 11. The department shall prepare a report for the legislature w later than 
December 1,1990, with regard to the problems of small water systems and pro 

transportation commission, the department of community development, department of 
ecology, public works assistance board, and associationS of cities, counties, public 
and private utilities, water districts, local health directors, and other interested 
groups. The report shall address, at a minimum, the following topics, with 
alternative approaches or solutions: 

. 
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(1) The number and locations of existing public systems that do not meet public 
health and safety standards; 

(2) Costs associated with state enforcement of new federal s t a n k &  under the 
1986 amendments to the Safe Drinking Water Act, including c x p e n ~ ~ ~  and 
potential hancing mechanisms for the operating COSTS of receivers of water 
systems when the system revenue is otheMrise inadequate to m e r  the costs; 

(3) Available funandng for capital improvements for both publicly m e d  and 
privately owned water systems; 

regulato barriers to Unp"0ved delivery of safe and reliable 

ment overlap between the department an the utilities and 8"" water supp % es to the state s residents and in 'cular regulating 

transportation commission; 

(5) The effect of failing or inadequate water supplies on the ability of an owner 
to seU, or a buyer to obtain financing to buy, residential real estatc in this 
state; 

(6) Staffing levels for both state and local agencies responsiile for enforcing 
the state's drinking water lam, including mechanisms for funding such StafF; 

(7) Revisions to requirements relating to cemfication of operators for public 
water systems, including the utilization state-wide of a system of satellite 
operators; and 

(8) Such other topics as are sigdicant and relevant 

Sec 12. If any rovision of this act or its application to any rson or 
circumstance is he1 B invalid, the remainder of the act of the app E" 'Cation of the 

mstitutions, and shall take e 8 e a  immediately. 

provision to other persons or circumstances is not affected. 

peace, health, or safety, or su port of the state government and its existing public 

- 
See U. This act is necessary for the immediate preservation of the public 

Passed the Senate March 3,1990. 
Passed the House March 1,1990. 

%Eld2 a of Secretary of State March 21,1990. 
the Governor March 21,1990. 
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APPENDED 

REGIONAUZATION OPIIONS: 
DEFINTIIONS, ADVANTAGES, AND DISADVANTAGES 
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M O d  
Agreement 

Regional 
counoil 
OfLOcal 
Offidals 

Basic 
Servia 
contraa 

Ik i iKhn 
A voluntary cooperative arrangement between water systems or 
between a water system and another service entity to provide a 
needed function or share a common facility. 

?+y to create or implement 
Adjustable to duration of need 
Forerunner of more binding relationship 
Easy to terminate 

Advantaees 

Easy to terminate 
No formal continuity from administrator to administrator 

problems common to a given area 
DefinitiaD 
A nonbinding forum for iden 
(usually one affected by more an one jurisdiction) and promoting 
agreement on mutual courses of action. 

Easy to create 
Provides centralized planning and coordinaaon 

No resmctions on local autonomy or policy control 

F 
Adpaotaees 

Provides a forum for community and individual input to 
decisionmaking 

No power to raise funds 
Relation to other governmental Units is s t r i d y  advisory 

Dd;Ilition 
A legal agreement between water sysrcms or between a water system 
and a water service company to provide a service. 

4ldYamS 
Easy to create 
No res~ctions on local autonomy or policy control 
No governmental reorganization 
Adjustable to meet cbnging service needs and demands 
Realization of unit cost savings via larger quantity purchases 

(economies of scale) 
Able to provide specialized services not otherwise available 
No votei a p p r d  required 
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Basic 
Servia 

(continued) Too expenswe (sometimes) 

E$ZSLte; back to o r i m  status if terminated 

May provide only part of needed senices 

contract Temporary .@ossiblY) 

Joint 
The sharing or exchange of activities among two or more water 
systems or other service entities, typically more complex than a 
basic service contract 

Advnntaecs Easy to create 
Realization of unit cost savings via larger qpntity purchases 

Minimal disruption of ercisting organizational and 

More permanent than basic service contmcts 
More uniform coordination and admmstm tion of services 
More effiaent use of personnel, equipment, and facilities 
Able to provide s p c i a h d  semccs not otherwise available 
Elimination of du tidon of facilities 

No voter approval required 

‘ e  (economies of scale) . .  
spuctures 

. .  

Increase in me ras effiaency of service 

autonomy and poticy control 
More difficult to terminate than bavc service contxacts 
Benefits to outside jurisdictions that do not compemate partiapants 
Sometimes dif6dt to distriiute costs equally 
Difficult to compute and cquaUy distriiutc same ovahead costs 
Difficult for partiapants to provide semia themselves if the 

agreement fails 

Ddinition 
The occss bywhicb alarger or central water utility assists a 
rmalPr&tcrn ty (1) providing varying levels of tecimiw 
opcrauonal, or managerial asistance on a contract basis, (2) 
providing wholesale treated watcr with or without additional 
services, or (3) assuming ownership, operation, and maintenance 
responsibility when the small system is physically Jeparate from 
another source of supply. A system is not considered a satcEte 
when it is physically cormected to and owned by the larger utility. 
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satellite Advantaea 
Management 
(continued) 

Improved economy of scale for satellites 
Expands revenue base of parent utility 
Provides needed resources to satellites 
Satellite cau retain local autonomy 
Improved water quality management of satellite 
Improves use of public funds when satellites are publicly owned 

-enCt for satellite 
Fear of satellite being absorbed by the larger utility 

A m d o n  QtSdiQB 
Occurs when a water system extends its semce area to include 
neighboring territory through a change in seMce boundaries or a 
change in corporate limits. 

lmmedmte mcrease in service area population 
Makes use of the existirig water su plier's infrasmcture 
Provision of service to areas outsi If e jurisdictional boundaries 
Annexed area acquires same rights and obligatiom as rest of 

Realization of economies of scale 
Power of eminent domain 
Applicable to municipal services in addition to water supply 

-. 

semce area 

v p l e m e n t  
Susceptl le to public opmtion from those not wishing to be 

annexed 

Association/ DdidQQ 

COrporatO~ 

Nonprofit 
Water Supply 

Usually created under the authority of a state charter, these entities 
commonly exist in unincorporated and Iarge!.y nual areas. 

Easy to create 
Authorized to acquire water sources and construct and operate a 

Power of eminent domain 
Authorized to issue bonds secured by assets and revenues 
Not-for-profit operation 
Authorized to seek federal 6nancing 

4bImss 

water dism%ution system 
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Association/ 
Nonprofit No power to tax 

Not authorized to issue general obligation bonds 
Limited power in relation to other governmental units 

Localspecial- lwaitba 
purpm Generally units of local government that provide a Spedfic service 

to a defined geographic area. Dktrict 

LAYauaw 
Often provides the only method to provide a much needed semce 
Power-of eminent do& 
Authorized to levy special assessments 
Can match service areas with service needs 
More effiaent than local government 
Greater h a n d  fleriiility than local government 
Less restrictive than local government on cooperative agreements 
Convenient and inexpensive way to provide service in local areas 

- 

n bonds not backed by full faith and credit of 
parent overnment 

revenues 
Rcstrictefto revenue bonds, which can be repaid only by user 

Powers limited directly to thase required to provide seMce 
Quasi-govemmental entity 
Susceptible to public opposition because of its permanence 

ed from local SDeCia districts bv the h e r  
Definition 
similarbutdistinrrmsh 
service area af fcch ,  the wider 
watcr and sewerage service), d-r degree of autonomy. 

Ad=w= 

e'ofservicc pr0vi;led (su& as 

NO state-- debt ceilings 
Timely access to major sources of capital 
Hiper salaries to attract more technical and skilled persormel 

Provision of service to areas that crosjurisdiaional boundaries 
Reahtion of cconomies of scale 

Potential lack of acccsiiility and accouutability 
&ties uncoordinated with those of other local governments 
Potentially less cost-effective 

A guasi-busincss" 

. 
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Water 
Districts 

Detkition 
Utilities formed by county officials, most often upon petition of 
citizens, under state enabling laws to provide one or more water 
systems in a designated geographical or franchise area. 

taPs 
Eligible for public grants and loans 
Caii issue tax-kee Securities 
Has potential economy of size 
Facilitates takeover or contract services with publi 

Can be a major tool in controlling proliferabon of small systems 
Right of eminent domain 
A decided tax advantage 
Retains local autonomy 

noncommunity wtems and small privately own 2 systems 

Can be another small system unless there is a good local planning 

Competes with private enterprise 
Distance factors ma y  eliminate ability to sem needy systems 

effort 

Utilities owned and operated by the county (or township) 
commissions or by county public works departments (excluding water 

county 
Utilities 

dismus). 

management 
Can enable economy of scale 
Easy to establish 
Not easy to teiminate 
Deadd tax advantages 
Facilitates takeover of troubled systems 
Eligible for public grana and loans 

competes Githprfvate enterprise 
Requires enablrng law 

State 
UtiIitieS 

.. 
%%?%mcd and oueratcd bv an agency of state izovemment or a 
stat agent that operatis and && waier utiliriei on a 
contractual basis. 

.% 
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State 
UditiCS centdizd purchasing, management, consultation, 
(continued) 

operaton 
Auows cost sharing of major qui ment 
Facilities takeover of state own$utilities 
Provides means to operate abandoned or troubled small systems 
Can be a tool in controlling proliferation of small systems 

Di- 
Slow response (bureau-) 
Perceived as 'The State" 
Com teswithprivatccontracton 
Can E subjecttopolitics 
Requires enabling law 
Geographical distriiution may eliminate ability to serve some needy 

systems 

. 
' n optionr o r S d  Water Source: Adapted from SMC Mama, hc., 

Systm (Washington, DC Environmentai=&enq, 19 ) and Robert G. 
MfCaLL, Inrtiturionnl Altemativer for S d  Water Systems (Denver. C O  American 
Water Works Association Research Foundation, 1986). 

$ 
' 
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AF'PENDIXE 

DUN & B- BUSINESS RATIOS 
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L Solvency 

Quick Ratio is com uted by dividing cash plus accounts receivable by total current 

This ratio reveals the protection afforded short-term creditors in cash or near-cash 
assets. It shows the number of dollars of liquid assets available to cover each 
dollar of current debt. Any time this ratio is as much as 1 to 1 (1.0) the business 
is said to be in a liquid condition. The larger the ratio the greater the liquidity. 

Current Ratio. Total current assets are divided by total current liabilities. Current 
assets include cash, accounts and notes receivable (less reserves for bad debts). 
advances on inventories, merchandise inventories, and marketable securities. This 
ratio measures the degree to which current assets cover current liabilities. The 
higher the ratio the more assurance exists that the retirement of current liabilities 
can be made. The current ratio measures the margin of safe available to cover 
any possible shrinkage in the value of current assets. No & a ratio of 2 to 1 
(2.0) or better is considered good. 

Qnrent Liabilities to Net Worth is derived by dividing current liabilities by net 
worth. This contrasts the funds that creditors temporarily are risking with the 
funds permanently invested by the owners. The smaller the net worth and the 
larger the liabilities, the less security for the creditors. Care should be exercised 
when selling any fum with current habilities exceeding two-thirds (66.6 percent) of 
net worth. 

Current LiabiIities to Inventory. Dividing current liabilities by inventory yields 
another indication of the extent to which the business relies on funds from disposal 
of unsold inventories to meet its debts. This ratio combines with Net Sales to 
inventory to indicate how management controls inventory. It is possible to have 
decreasing liquidity while maintaining consistent sales-to-inventory ratios. Large 
increases m sales with corn 
inappropriate rise in current 

Total Liabilities to Net Worth Obtained by dividing total current lus long-term 

business can be determined by comparing this ratio with Current Liabilities to Net 
Worth The difference wiU pinpoint the relative size of long-term debt, w h i 4  if 
sizable, can burden a firm wth substantial interest charges. In general, total 
liabilities shouldn't exceed net worth (100 percent) since in such cases creditors 
have more at stake than owners. 

Fncd Assets to Net Worth. Fixed assets are divided by net worth. The proportion 
of net worth that consists of fixed assets will vary greatly from industry to 
industry but generally a smaller proportion is desrrable. A high ratio is unfavorable 
because heavy investment in fixed assets indicates that either the concern has a low 
net working capital and is overtrading or has utilized large funded debt to 
supplement working capital. Also, the larger the h e d  assets, the bigger the annual 
depreciation charge that must be deducted from the income statement Normally, 
fixed assets above 75 percent of net worth indicate poasfble over-investment and 
should be examined with care. 

liabilities. Current E 'abilities are all the liabilities that fall due within one year. 

nding increases in inventory levels can cause an 
bilities if growth isn't made wisely. 

and deferred liabilities by net worth The effect of long-term (fun B ed) debt on a 

-,  
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Collection Period Accounts receivable are divided by sales and then multiplied by 
365 days to obtain this figure. The p d t y  of the rectnrables of a co 
determined by this relatiomhip when co 

business, the percentage of cash sales should be taken into consideration. 
Generally, where most sales are for credit, any collection period more than one- 
third over normal selling terms (40.0 for UMay terms) is lndicatie of some Stow- 
turning receivables. When comp . 
of another, allowances should b e z e  for possible variations m Sening terms. 

Net Sales to hentory- Obtaiued by dividing ann& net sales by k n t o  
Inventory control is a prime management objective since poor controls J& 
inventory to become costly to store, obsolete or imEdent to meet demands. The 
sales-to-mento relationship is a 'de to the rapidity at whicb merchandk is 

varies widely between different lines of business and a company's figure is onty 
when compared with industry norms. Individual fi 

care. Although low figures are usually the biggest problem, as they indicate 
excessively high inventories, extremely high turnavers might reflect M a a t  
merchandise to meet customer demand and result in last sales. 

Asses to sales is calculated by dividing total assets by annual net sales. 'Ibis ratio 
ties in sales and the total investment that is used to generate those sales. while 
figures vary g~eatly from industry to industry, by comparing a company's ratio with 
industry norms it can be d e t e m e d  whether a firm is overtradiag @andling an 
excessive volume of sales in relation to investment) or undertndmg (not generating 
suf6cient sales to warrant the assets invested). Abnormally low es (above 
the upper quartile can indicate overtrading which ma lead to &cia%fEdties 
if not corrected. A emely high percentages (below tt: e lower quartile) can be the 
result of overly conservative or 
aggressive sales policy may nee g.. to be followed. 

Sales to Net WorEng Capita. Net sales are divided by net working capital (Net 
working 
indicates3ether a company is overtrading or conversely carrying more li 
assets than needed for its volume. Each in dust^^ can vary substantially A d s  
necessary to compare a compan with its peers to set if it is either overtding on 
its available funds or being over r conservative. Companies with substantial sales 
gains often reach a level where J e k  workqj capital becomes strained. Even if 
th 
to Tal es), that investment may be so centered in &ed assets or other nonament 
items that it will be difficult to continue meeting all current obligations without 
additional investment or reducing sales. 

Acaumts Payabk to sales. Computed by dividing accounts payable by annual net 
sales. This ratio measures how the company is paying its suppliers in relation to 
the volume being transacted. An increasing percentage, or one larger than the 
industry norm, indicates the firm may be usmg suppliers to help finance opedons. 
This ratio is especially important to short-term creditors since a high percentage 

Fcanbe ared with selling terms an industry 
norms. In some industries where credit 3 es are not the normal way of doing 

the collection period of one concern with that 

beingmovedan 7 theeffectonthe r owoffundsintothebusiness. Thisratio 

es that arc outside 
r or lower quartiles for a given hdusrry should f E x a m i d w i t h  

rccn 

r sales management, indicahg a more 

ital is current assets minus current Iiabilities.) This rehtionship 

maintain an adequate total investment or the volume being generated (Assets 

could indicate potential problems in paying vendors. -, 
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m Profitability 

Return on sales (Profit Mar 
measures the efficiency of the operation Return must be adequate for the firm to 
be able to achieve satisfactorj profits for its owners. This ratio is an indicator of 
the firm's ability to withstand adverse conditions such as falling prices, rising costs 
and declining sales. 

Returnon&sets. Net rofitaftertaxesdividedbytotalassets. Thisratioisthe 
key indicator of profitaI%ty for a firm. It matches operating profits with thc 
assets available to cam a return. Companies efficiently using their assets wi l l  have 
a relatively high return while l a  well-run businesses will be relatively low. 

Return on Net Worth (Return on Equity) is obtained 

) is obtained by dividing net profit after taxes by 
annual net sales. This rev c a r  the profits earned per d o h  of sales and therefore 

d i v i d y  net profit after tax 
bv net worth. This ratio is used to analwe the abilitv o ? the firm s manapement to 

of the !h 
as a dcsuable objective 

criterion of profitability. 

Source: Dua & Bradstreet Credit Services, Idusby Norms & x9, Bun'neu R~I~os, 
One Yew Edition 1988-89 (New Y ork Dun & Bradstreek 1989), v-vi 

.. 
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APF'ENDIXF 

COMPONENT5 OF A BUSINESS PLAN FOR SMAU. WATER SYSIEMS 
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2 De6neSenieArea(s) 
- current 
- projected - short-term (5-10 years) - long-term (3040 years) 

- ultimate 

3. EstimakDemands 
- population and population served - percapita - unaccounted-for 
- conservationim acts 

- projections 
- short-term 
- long-term - ultimate 

- historicalrecor 1 analysis 

- average daily demands 
- maxhumdailydemands 
- special considerations 

4. DoamuntEaStingFacilitiu - location 

- condmon and semce life 

- semccarcas 

- sysremcapabiIitie.s - hydraulicprofile 

- establish oughtyield - camparewithdemands - identify source capacity needs - identify new source options 
- evaluate yield, trcatmcn~ etc requirements - evaluate source and potential sources 

- wellhead rotection - wterd'prorcction 

- ..pacjty 
- pe-9 

5. DocumcntAdjo~systems 

- primaryfacilities 

6. sourctof 

7. WatcrRcsoanrPn~tcctior~Rogcams 
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8 Trcabnent - aver existing and tential sources 
- evaluate raw and &hed water quality - assess current treatment requirements and SDWA compliance - monitor for unregulated con taminants to forecast future treatment needs - assw vulnerabihty to other con taminants, not dewtcd in monitow - duatetrcatmcntade uacy 

- identify treatment options 
- evaluateimprovement 3 tcrnativcs 

- wastcdisposalsystems 

9. Transsisian - piping 
- P T W  - speclalrequirements 

10. ~ t i o l l S t 0 r a g e  - operatingstorage 
- emergency reserve 
- firesenrice 
- seMcelevelhydraulics 

-sizing 
- looPq? 

12 W S Y - ?  

11. Distribrdto * nNemrk - servicepressures 

- condinon 

- mastermetcq - customcrmetcnng 

- office facilities and equipment - garage and equipment storage - materialsstorage - SCADAsystem - chemicalstorage 

U. OpaatiaaFaditks 

14. PropatyRequircmats - lan& - casements - records 
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Facilities Plan (corhued) 

Tating Capabilities 
15* -%&sting 

- laboratory - in-house - outsidesemces 

- failureevaluations - -power 

17. Facilityprojeas - alternative system makeups - estimation of t i l l  cwts of alternatives (perhaps using expanded version of 
PAWATER cost model) 

- lifecyclecostanalps 
- otherevaluations - selection of optimum capital improvements program 

16. EmergcncyScrviaChpabilitk 

la C a p i t a l I m p m ~ P r o g r a m  

- documentation - implementation 
- monitoring 
- regularupdating 
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1. Plan of a-.tion and conpol 

2 StafsngandPeMlmelBAaqS=a 

- chainofcommand - clear duties, responsibilities, etc 

- sizeadequacy - qualifications, experience, certjiication, etc 

- general rules and regulations 
- main extension poliacs 

3. Polick5dstandards 

- standardspedficati~ns 

4. W l d g e t i n g ~ d R a t t p n a l y S i s  - capital improvements planrung and capital budgeting - annualbudget r o e s  - rate review an B adequacy of operating revenues 

5. ~ P r a c r i a s a n d T ~ S y s t C n s  - accountrig conventions and standards 
- departmental and speaal Fojec! t r a q  system 
- budget performance traclang and repom - fixed asset recordkeeping - axesandotherfilings 

6. ~t~.~~controlsandporchirsingproadurrs 

7. BiIlingandconeCtion 

8. R c c o r d s M a u a g ~  

- d w r e c o r h  - customerrecords - 08rMrecords 
- opmionsreporting - regulatoryreporting - pnority records (permits, deeds. etc) - recordssecurity 

- m a  ing 

9. Rcgulatorycomphanac - p r o s n m  - guantity 
- quality - other 

10. l%lugUqmd y R c s p l n a c -  - emcrgenq protoa, 
m interconnections and interactions - r  - ought contingency p h  



.lion plan ( -1 . . _  Management and Ad 

11. EdcrnalRelatious - customers and the general public 
- media - local and state government agcnaes 
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1. DetailcdFdtyDesa@tious - listings 
- drawws - specifications 
- rformancedata - &hty and/or equipment manuals 

- detadedinstructions - potential alarm conditions 
- recordsandlogs 

- personnel responsibilities, interactiom etc 
- communicatiomdata - monitoring and recordkeeping (SCAD& other) 
- recordsandlogs - system performance (pressure monitoring, etc.) 

4. FadityandEqipmentImptcriom 
- regular/routme scheduling 
- periodic/special scheduling 
- checklists 
- recordsand1 

- wth outside assistance 

- routine/ reventiveachtm 

- scheduling - material requirements 

- detailedinstructions 

2 start-llp~~downprocednrrs 

3. NormaloPeratingproctduns 

- byintermils 23 

- potenti ap specialactivities 

5. p l a r m t d M a i u t e n a n c e a n d ~ p r o g n m s  

nt requirements 
requirements 

6- ~mev~Ixonghtopaat ing-  

7. Watcr Quality Momto+g. 

- regulatoryimpsed - su lementai 

- identify quality momtomg program 

- P A  es (parameters, locations, kquency, etc) - reqonsiiilitm (staff, labs) 
- reporting 
- response procedures 
- -w~eys 
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opcdom and MaintcDana Plan (contimwl) 

8. U-WatcrprOgnm 
- leakage detection program - meter aQuIiicy program 

9. crmscomrecMla c o n t r o l ~ o w p r e p e n t i o n ) ~  - definedpoliaes - potiq enforament 

10. ope~ReaordsandRcport ing  - comprehensive information - information recovery (filing) - operationsrecords 

- tunelmess of rrportmg systems 
- complaint/rcspome records - failurerecordsandaaalysis 
- staffresponsiibilities - zegulatoryrcporting 

- v e - t r - g  

11. OpuatiomStafsmgandTraining - trainingandartification 
- continuingeducation 

- manual or documentation 

- tnining pIoutine or special) - hazardous material emphasis - SARA Titie III obligations - accidentrecords 

12 safetypr0gr;Uns 
- poliaes, rocedures, etc. 
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F i i d  Plan 

1. E s r a b ~ 6 n a n d p l a n n i n g m o d e l s t o p m o i d c ~ f o r v s c s i n g w a t c r  
s v s t c m ~ P a s t a n d P ~ ~ ~ t o ~ ~ r r t c  

- - o%ltalcostrecords de trelatedcosts 

S U g g e s t ~ o n o f P A  ATERfor ~ t y c o s t ~ a n d ~ ~ ~  
F e d  Model for WatcrUtilitks*ortqoIvaentforcapitalbudgetingandrate 

2 Documcnthistoricalcostexpuienca 

- operating expenses - comprehensive - operations - maintenance - administrative 

3. EsabGshF~paramctcn 
- current andprojected - Qlstomerrmx 
- c o  tion and peaking factors - &E3 control parameters (iterest rates, borrowing terms, etc) 

*t;lrProgramcosts 
4. y ocuments CIP &om facilities plan 

- +p funding requirements 
- identlfy revenue requirements 

5. OPeratingaadMaintenance costs - aMl~his tor ica i~ts  - projectedcosts 

- following accepted r a m % w A  m5 - merge capital and &M 2 payments - provide for adequate reserves 

- follow accepted pramceS (e.& A 
- cvaluafcalternatives - test at alternative growth rates - deviseadequaterates 

6. EstabLishTotalRevumc 

YtV 7. AldpmdEstablishRatesand 
A M1 and M26 h4auds) 

8 Mo~titorPuformaoa 
roass to monitor financial performance ‘ L  - dget comparisons and provisions for adjustments 

Source: Wade Miller Associates, hc., State Initiarivec to- Non-Vkble Small 
Water S f l m  m PeJyrryania (Arlington, VA: Wade Miller Assodata, Inc., 1991), 
appendix C .. 
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Because of structural and operating differences, the Altman's Z-Score model is 
not expected to perform well for water compaaies The 1968 model has &e 
independent predictor variables and assumes the following mathematical form 

Z = 12'Xl + 1.4*X2 + 33*X3 + .6*X4 + l.O'X5. 

The independent predictor variables X1 to X5 are defined as foUows: 

Xl = working capital/total assets 
X2 = retained carning/total assets 
X3 = operating income/total assets 
X4 = markt value of equity/book value of debt xs = sales/totalassets. 

When the A l m  model is applied to individuaI firms the 2 Score predicts 
whether the firm will f le  for bankruptcy within one year (indeed, Altman's sample 
of firms actually did file for Chapter 7 or 11 bankruptcy proteaion). 'Ibe 
predictive accuracy for two or three years previous to filing is less accurate. The 
accuracy of most models falls off considerably two, three, or four years prior to 
bankruptcy. The 2 Score can be interpreted as foUaws: 

- < 1.81 Bankruptcy very probable within one year 

- > 2.99 Bankruptcy very unlikely within one year 

1.81 to 299 Uncertain area 

- > 3.00 strong 

- > 4.00 very strong 

Typically the Z Score is estimated annually for client firms. Deterioration in 
the Z Score is apparent as it approaches the critical level of 1.81. The model is 
not universally accurate and needs to be applied on a regular basis to get a clear 
view of a 6 r m ' s  bankruptcy possibility under a variety of economic circumstances. 
The applications shown below are for one time period only, which tends to lessen 
the usefulness of the model. -. 
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The Z-Score model 6rst was applied to a number of nonregulated firms that 
were known to be financially distressed in 1988-89 (based on b h p t c y  or near 
bankruptcy). Second, it was applied to five water utilities for 1989 whose stock is 
actively traded on major stock exchanges-the well known water utilities. Finally, 
it was tested on some water companies that are less well known, identified from the 
1989 NAWC annual finandal report for member companies. The latter firms are 
divided into the five "best" and the five "worst" in 1989 based on their return on 
equity (net income/totaJ common equity). Sice  the market value of stocks is not 
available for all  firms it was necessary to use the alternate form of Atman's model, 
referred to as the 2' Score modeL This form was designed for small 6rms or 
privately held firms whose market prices are difficult to find. All of the results 
are shown in table G-I. 

The Z scores for the finandalhl weak arid nonregulated companies (Group A) 
are higher than for the three groups of water utilities and, except for Finandal 
News Network, are close to the "uncertain" range of the Altman scale. Strong 
companies generally would have very high Z scores of 4.0 or higher aud they tend 
to deteriorate each year if the company's financial position weakens1 

Of the water utilities the weakest ones (Group C) show very low Z' scores 
compared with the last two groups of strong water companies even though all of 
the water utilities in Groups B, C, and D are predicted to enter bankruptq 
according the Atman scale. The model, though kcking, indioue~ that weak watcr 
companies can be predicted to have lower Z or Z' scores as the theory suggests. 
That the model predicts baukruptq for all water companies is due to structural and 
operating differences between regulated water utilities and other nonutility 6rms. 
Different independent predictor &les could be used for water companies if a 
w a t e r - i x u i ~ ~ c  model was desired. The increasing acaptaDce of such 
models is indicated by Atman's daim that about thirty& major dents have 
subscribed to his &e. 



TABLE Gl 
APPLICATION OF AJXMAN5 ZscoRE MODEL 

Gronp A- Fm F- Weak Nonregulatea Firmf (a) 

1. GoodyProducts Z = 3 2 1  ROE = -7.6%(b) 
2. Child World z =3a ROE = 2 8  
3. Financial News Network(c) Z -6.66 ROE = 11.4 
4. Tonka z = 1.80 ROE = 3.0 
5. Amtx Depamnent Stom(d) z =240 ROE = 7 2  

Group B. Fm Strongest a d  W&ly Traded Wata Utilities Based on ROE@) 

1. The York Water Company 
2. CaIifomiaWaterSemce 
3. Connecticut Water Service 
4. Indianapolis Water (IWC) 
5. American Water Works 

Z = -657 
Z =13& 
Z = .752 
Z = 591 
Z = 4.450 

ROE = 270% 
ROE = 1250 
ROE = 1130 
ROE = 10.80 
ROE = 9.90 

. .  .... :>': 
Grwp C Fnre strongest NAWC Watcr Utilities Based on ROE@) 

1. Suburban Water Supply Z' = l a 0  ROE = 1834% 
2 W T S u b u r h ( G N )  Z' = 510 ROE = 18.16 
3. Blooms urgWaterCompany(GN) 2' = .948 ROE = 17.85 

Z' = 1.042 ROE = 16.80 
4. 5. Wake Me?rKm eld 2' = .610 ROE = 15.84 

GmupD: F ~ W c a t c s t N A W C W a t a U ~ B a e d a n R O E . @ )  

1. Rollingoala 
2. west Iafayene 
3.- LadrtandCity 
4. Gordon's Corners 
5. uniowille 

z - 2 4  ROE = -34.65% 
z' = .m ROE = -14.93 
z' = .795 ROE -1284 z ' = m  ROE = -1134 
z' = .I87 ROE = -237 

Source: Annual reports and NAWCANucal Finrmciol Re- Data are for 1989. 

Selected on the basis of banlauptcy or near bankruptcy. 

c) Filed for bankruptcy in March 1991. 
d) Filed for bankruptcy in April 1990. 

ROE indicates return on @ty. 

-. 



Another recently published bankmptcy prediction model is the one developed 
by Plan and Planz It is commercially available ais0 and is different from earlier 

firm's m o d e ~ i n t h a t w h i l e i t w s s i m i l a r p r r d i c t o r r a t i ~ i t u s e s t h e ~  
ratio relative to the same ratio for the mhtxy. Thus the firm's finanrilt position 
is looked at vis-a-vis the industIy. 'Ibis was done mostly because it mim'mim data 
instability over time and incorporates the effect of industcy factors 011 individual 
companies both being serious problems with other m&k3 That is why it is 
referred to as an industry-relative model. 

. .  

n e  plan and Plan d e l  has the following fom- 

where: P = probability of failure of the itb firm, and 
2ij = jth industry-relative ratio of the ith firm 

The h a l  estimated form of the plan and Platt model indude the following 
independent predictor variables: 

X1= sale wth (percent change) 

X4 = total debt/total assets 
X5 = current liabilities/total debt 
X6 = industry output change ' X2 
X7 = industryoutputchange'X4. 

x2 = CashGjsales 
x3 = net 5xe.s assetr/total asscts 

An illustration of the model appears in table G-2 It is Mdt to replicate 
the model without acccss to a complete industry data base and the estimated 
coeffiaents. Clients must contract to use the model and obtain the ncccssuy 
information. The estimated probability formula for the sample company k 

2 Plan and Platt, "Development of a Class of Stable Predictive Variables: The 
Case of Banlauptw Predicti~&" 31-51. 

3 b i d  -. 
26 1 



Probability = "p "[(2'p3 - lo] 
= 2.. 18"(-1 1) - 10 

The estimated probability of 0.0000(m is in6nitely small for the 
flustrated company. If the firm was kwia l ly  d i s t r e s s e d  the probability value 
would approach 1. When failure is u d k d y  it approaches zero as the illustration 
shows. The ratios used in the planand Planmodel are similar to those of 
Pinches, Hamer, Zavgrcn, Altmaq and others. 

The plan and Plan model was tested on twowater companies taken from the 
1989 NAWC Opemting and Fmrmdal Data The two companies include the water 
utility with the low& return on equity (ROE) in 1989, Rolling oab (ROE = -34.64 
percent); and the water utility with the highest return on equity in 1989, Suburban 
Water Supply Company (ROE- 1834 percent). The Plan and Plan probabilities of 
failure for both companies were in the range of .0000089, which is extremely low 
even though one of utilities is in serious financial distress. 

.. 
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TABU3 G 2  

AppLIcAnoN OF THE PLA'ITAND PfAlT 
INDUSlRY-RELATIVE MODEL 

step 1: calclllatt Ratio values 

Ratio1 = I lQQ - 
1900 

Ratio 2 CMLfIm = 7 5 + l Q Q  I 0.088 
sales 2ooo 

Ratio3 = petfixed- = 121 - 
Total assets 575 

Ratio4= r: JM+m = 0.739 
Total asscts 575 

Ratios = = - l a  - 
Total debt 150+275 

Ratio6 = = 0.027 

0.052 - 

0.217 - 

0.353 - 

Ratio 1 = = LM2 = 1.93 

Ratio2 = = = 1.00 

Ratio3 = = m -050 

Ratio4 = 32- 1 = 22e = 1 2 3  

Ratios = = m = O B  

.on 

E!i%$3? .088 

Ei%g%? .434 

IndrJtrYiatiO .600 

-400 
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I P = -3.98 + (-.@I7 Ratio 1 - 123 * Ratio2 
+ l0.43 Ratio3 

+ 
+ (-6.11 * Ratio6 * RatioZj 
+ (7.61 * Ratio6 Ratio4 

P = -3.98 + (-.W 1.93 

+ 10-43 * 050 

+ (-6.11 * 0.027 '.MI 
+ (7.61 * 0.027 * 1.23 

P =-1.51 

Probability = EXP" [(Z * P) - 101 . 
2718" ((2 -1.51) - IO] 

' = 2718" [-U.OZ] 

Robability = 0.0000022 

Source: Used with pcrmiYion of Dr. Harlan D. Plan 

264 



265 



Advisory Commission on Intergovernmental Relations. A Handbook for Inte&cal 
Agreements and Contmas Washington, E: Advisory Commission on 
Intergovernmental Relations, 1967. 

Alcott, Stephen B. "Negative Rate Base in Water Co. and What to Do About It" A 

hofessionals in New Orleans, Louisiana (December 7,1989). 

Altman, Edward I. Corpomre Finrmcial Dimw New York John Wiley & Sons, 
1983. 

. ~edSeQuities.And@gandEvaluaringMa&t 
Potenrial and Imatment Risk. Chicago, IL: Probus Publishing, 1991. 

aper presented at the 1989 Annual Meeting of the Society of Depredation 

. "FiidalRatios,  Discriminate Analysis and the Prediction of 
Corporate Bankruptcy." J d  of Finance 23 (September 1968): 589-609. 

Altman. Edward I.. R Haldeman and P. Naravauau "Z;ETA Analvsis: A New Model 
to Identify Baukruptcy Risk of C o ~ ~ ~ r a ~ o n s . ' J o d  of Banking and Fmmrce 1 
(June, 1977): 29-54. 

American Society of Civil Engineen, Urban Planning Guide (New York American 

American Water Works Association. h e d i n g s  of &Am- Water Workr 
Society for C i  Engineers 1986). 

Associmion Seminar on Small Water System Pr0bkm.c Denver, CO: American 
Water Works Association, 1982. 

Utilities: Needs and Issues.' American Water Workslewclabo ' ' n J d 7 1  
&kcember 1979). 

Water Utilities: A Survey." Amencan . Water WorkrRuWmro * . n J o d 7 1  
(December 1979). 

Annual Conference Pmcee&p Denver. CO: Watu WbrkrlLsWKIlrrron 
American Water Works Association, 1980. 

American Water Works Association Management Division. "Regionalization of Water 

American Water Works Assodation Regionalization Committee. "Regionalization of 

Bakken, J. Darrell. "Regionalization-Development of a Regional System." Americmr . .  

. "Evolution of a Regional System" J o d  0ftheAmencan . water 
ivorkrArcOclan0 . ' n 73 (May 1981): 238-42 

Beaver, W. " F i n a n c i a l  Ratios as Predictors of Failure." Jouma[ of Accorcnting 

Blase, Melvin G, Wendll Gottmr~, and Coy G. McNabb. "Public Water Supply 
Districts: Evaluation of a New Institution. Lmrd Economicr 48 (August 1972). 

Boyd, K. A. and F. A. Bell, Jr. "A Rationale for the Regionalization of Public Water 
Systems." Water Raources Bu!letin 9 no. 1 (1973). 

Rerearch (Sr~pplemert) 4 (1966): 71-102 

- .  
266 



i 

.... .... . .  

Brewer, Deborah J. Theme Introduction-Regionalization of Water Utilities." 

Bumstead, John C "Politics of Regionalization-A Public Perspective." AmericM 

A& Water WorksArcoclrmo * ' n J o d  71 (December 1979). 

Water Workc Ascaatw ' ' n A d  Conference k e d i n g s .  Denver, CO: 
American Water Works Association, 1978. 

New US. Approach.' American Water W& RruKMlo ' * nJoumcll67(May 

Capen, Charles H. "Real OT Rash Regi~nakation." Amencan . waterwab 

Campbell, Michael D. and Jay H. Letu. "Engineering Economics of R d  Systems: A 

1975). 

AssoclatMn I d 6 7  (October 1975). . .  

Cawl9, James H. "The Takeover of Troubled Water Co anits," of& 
Fourth BiavlicJReguhtory I n f h u z t h  $bnfemrcc, 7 ohuncl. CdumbyOH 
The National Regulatory Research Insbtute, 1984.35969. 

Chen K and T. Shimirda. "An Empirical Analysis of Useful Finandal Ratios." 
Finmrdal Mmragemcnt 10 (Spring 1981): 51-60. 

Clark, Robert M. "Small Water S tems: Role of Technology." Joumol ofthe 
EnvimmnentaiE . 
Civil Engineas. I-- 1980). 

* EvLrzoq PmceedingsoftheAmaicmr sodery of 

%?Om-" 
"Whimking Water Su ly Casu: Regional and Management 

J m  7,1991 (Denver, CO: American Water Works 
saninmonsman ater Proce& o g ~ m e r i c m r  ZmWOfkS- . .  

Sysems €'rub 
Association, June 1982). 

A Critical Evaluation" Jaumalofthe 
Divisian,Amcnum * soderyofcivil 

Cromwell, John E, III, Walt& L Harner, Jay C Africa, and J. Stephen Schmidt. 
'Small Water Systems at a Chssm&." J d  ofthe AmaEmr . wcltawab 
Rrraaatlon 84 110.5 (May 19%). 40-8. 

Davis, V i  Witkind, Raynmnd W. Lawton, Raymond J. Krasnicwski, Robert W. 
BadroE,andMargarctCAnen A @ a k f i v e I . . S y s t a ~ A . u u s i q  

. .  

U w  M PnaaicunndP- C0lUmbqOH:'IhNatiod 
R C g u l & ~ * I n S t i a n c ,  1986. 

%* c-ht, Asli "DepoJit-Instituton Failures: A Review of 
'terature.' Eumomlc ' &view, Federal Resurrc Bank of Qcve 

Dreese. G. Richard Ibe Bleak Future of Small Iwestor-Owned Water Co 

(Quarter 4, 

X 1  

1989): 2-18. 

es 
~ b e i r  customrs: Ohio as a case study.' ohio citier mi 

(February 1988): 15. 

Dun and Bradstreet. WLdnar Failure RaEoni, 1989. 

267 



:. .... . .  

. Burinerr FaiLve Record, 1988. 

. Burinerr Far?ure Record 1987. 

Dun & Bradstreet Credit Services. Industr), Nwmr & e Burinerr Ratios, he Yem 
Edition 1988-1989 (New York Dun & Bradstreet, 1989). 

. News Release, March 12,1991. 

"Failures up 54% During 1st Quarter." The Cohunbus Dkpatch, April 27,1991, p. 

FDIC Rules and Regulations: Statements of Policy. Washington, DC: 3-31-83, pages 

1B. 

S a + ,  Section C 

Fenildle, Fa~sil T. S 

Frydmas Halina, E. Altman and Duen-Li Kao. "Introducing Recursive Partitioning 
for Financial Qassification: The Case of Financial Distress." Joumd of 
Finance 11 (March 1985): 269-291. 

Gillian, James I Richard G. Stevie, Robert M. Clark, and Jeffrey Q. Adams. 
himraging S d  Water Systems A Cost Study, Vohuner I wuf II. Cicinnati, 
OH. U.S. Environmental Protection Agency (September 1979). 

Governor's Commission on Growth in the Chesapeake Bay Region PtOJeding rhe 
Funrre.- A VisiOnforMmylrmd (Baltimore, MD: MatyIand OEce of Planning. 
January 1991). 

Hamer, M. "Failure Predictio~~ Sensitivity of Classi6cation Accuracy to Alternative 
Statistical Methods and Variable Ses" Journal ofAccounting and Public 

'es as Viewed by the 

R e p  on I- RrIated to Small Wata U' San 
Francisco, CA: % bhc Utilities Commission, 1991. 

PO& 2 (1983): 289-307. 

Heater, Robert B. %e PmbIems of Small Water Co 
F@hBiU&l - IKf- 
OH. The National Regulatory Research 

Herman, James A. and Walten Farr. "A Case History of Making the Central City's 
Distribution System a Regional Facility." Amevmr . Waer WorbAsOarmon . .  

. Journal 68 (August 1976). 

Hesse, Richard J. "A Regional roach to Public Water Supply." American Water 
Works AsSoQatl ' ' o n J o d  ""g 9(May1977). 

Urbaa Rewwce Mmurgsnent Bloomington, IN: Indiana University Jr ess, 1978. 
H014 David a d  Scott &bastian. M- WC&T S p m - T h C  chrsenge OT 

.. 
268 



Holmes, William D. "'The Takeover of Troubled Water Co$~anics,' -of 
the Fwrth Biennial Regulrrtory Infomation corsfacnce, o&me 1. Col us, 
OH: The National Regulatory Research Institute, 1984.371-76. 

Emergencies," Jownal of 
. * PI 73 (May 1 1): 232-37. theAmerica water WorkrAssoCam 

Cincinnati, OH Municipal Environmental Research 
Environmental Rote-aion Agency. 1980. 

. .  
Ttr Hooker, Donald. "A Regional Response to Water S 

Hooks,DonaldL T~edWaterDemandandtheEconormcr . of 

Hurd, Mema. "Regionahtion Opportunities and Obstadcx A Case Study." 
Amdcm, Water WorkrAssocaatkm Journal 71 (December 1979). 

Hwang, Suein. "Business Faiiures Rose 20% in '90 Amid Recession" The Wall 
Stnet Jownal (March 31,1991): 2A 

Immeman, Frederick W. Finrrl m t i v e  Sronmar~: 1986 Survey of CMmUnity 
watetsysremr w 
Protection 

n, DC: Ot5ce of Drinlring Water, US. Environmental 

Jones, Frederick L *Current Techniques in Banlrmptcy Prediction' Journal of 
AcuwrntingLaemture 6 (1987): 131-164. 

Kearney Management Consultants. Management Audit Mmrual for the Utility 
I- (not dated). 

Keig, Norman G, Charles W. Fristoe, and Frederick 0. Goddard Structure of Publicly-Owned Water Utilities.' Amekm Water W&ltuoclmion . .  Jounral62 
(April 1970). 

Water Utihiks Some Luues and Sohtionr Columbus, O H  
Regulatory Research Institute. 1983. 

NYU Stem School Introduce Defaulted Debt Index." Ncws Releare Leonard 
N. Stem school of wlsiaess of New York University, November 21,1990. 

k v i q  A. and H. F. Hanson. S d  Water Systems: What Can Government Do for 
Them?." Wolcr/Engineaing and 

Limbach, Edward W. "'The Takeover of Troubled Water Com ani-" pIDccodiR&r of 

Lawton, Raymond W. and V i  Witkind Davis. Cammrrao * ' R  +f!i$-of- National 

Leonard N. Stem School of wlsiness of New York University. "Merrill Lynch and 

u8 no. 3 (March 1981). 

the Fourth BiauialRegulcrmy I @ i  . GMfel-enCJh&mel. Collmhq 
OH. The National Regulatory Research Institute, 1984,37783. 

Manwaring. James F. Viewpint-Regionahtion of Water Utilities: Advantages." 
American Water W& Arrocimion JOrunal71 (May 1979). 

McCalI, Robert G. Inrriartional Alternatives for S d  Water Systemr Denver, CO: 
American Water Works Assodation. 1986. 

269 



. lnterim Report-Ad HOC Committee to Define and Investi ate Problems 
in Small Water Utihties." Proceedings of the American Water Wor i s  
Association Seminar on Small Water Systems Problems (June 1981). 

Hanmn, Robert K Johnson. Victor J. Kimm, Robert R Lamson, Ral h w. 
Leidboldt, Ira Markwood, Jame~ Price, Thomas J. Sorg. Meredith H. f;.h ompson, 
and Robert L Wubbens. "Small Water S tems Problems-Panel Discussio~" 

Systems Problems (June 1981). 

McCall, Robert G, Glen Benne% Robert M. Clark, John M. Gaston. Hugh F. 

proceedings of the American Water Wor E Association Seminar on Small Water 

McCall, Robert G, Hugh F. Hamon, 
Hugh Hertzer, Ira Markwood, Thomas J. 
Qark, Ray Taylor, and Robert L 
Water Systems." Americas Water Works Association Journal 74 (February 
1982). 

The Ohio StwRSystm News (Spring 1m). 

ANucal C o n f m e  OftheAmerican Water Workr Aswaatw * ' n, 1991. Denver, 
CO: American Water Works Assodation, 1991,34145. 

Solution," Procee&ngs o the F@h Biennial Regulatoly Infamation conference, 
V o k  2 Columbus, d H The National Regulatory Research Institute, 1986, 

McFarIand, Charles. "Small System Assistance Inc: A Problem-Solving Approach.' 

McQueen, James R Takeover of Small Failing Water Systems." Proceedings ofthe 

Mceli, Kenneth D. The Problems of Small Water Companies and the Takeover as a 

1421-35. 

Miller, G. Wade, John E. Cromwell III, and Frederick A Marrocco. 'The Role of 
the States in Solving the Small System Dilemma" Journal of the American 
water WonkSh&7rion (August 1988). 

Morandi, Larry and B. Foster. Comphmce A h  the S e &inking WaterAct State 
Denver, CO: National Co I$ erence of State Legislators. 

Morris, Robert C The Regionalizaton Proccs" Americmr Water Wbrks 
Rrrodrrdon AMlral G m f . .  procccdinkr Denver, CO. American Water 
Works Assodation, 1981. 

National Association of Counties Research Fouadation A pmdicnl Guide to 
I m - e / -  forLi3cal oQz& washington. M3: 

1991). 

National Associanon of Count~es Research Foundat~on, 1977. 

National Assodation of Water Companies. "Small Company Loans." Water (Fall 

. 1989 opaating and Fimmahl Data Washington, DC 1990. 

. I989 F i n a n d  Summmy for Invator Owned Water Utilities 
Washington, Dc: 1990. 



. 1985 Opemringand Finm2cirrl Data Washington, Dc: 1986. 

1985 Finrmcial Swnmmy for Invector Owned Water Urilitier 
Washington, Dc: 1986. 

National Research Council. Drinlcing Water and Health Washington, DC: National 
Academy of Sciences, 1977. 

Office of the Comptroller of the Currency. Bank Faikue Washington, DC: June 
1988. 

office of the Comptroller of the Currency. Comptroads Manual for CO 
Acrivitier Section 2.1 Charters. Washington, DC: December 19 r 

Ohio A d m b i ~ t d ~ ~  cod% Q 4901:1-15-03. C (2). 

Okun, Daniel A Regionathion of Water Manqement: A Revolution in England and 
WaIes. London: Applied Saence Publishers, I.%& 1977. 

Asrodarion Journal I3 (May 1981): 243-45. 
. "State Initiatives for Regionalization' Amencan . waterwonb 

Pantalone, Coleen and M 'one Platt. "Predicting Commercial Bank Failure Since 

Pennrylvmtia House Bill No. I403 (Session of 1991), passed Mar& 16,1992). 

Phillips, Bruce and B. A Kirchhoff. Tormation, Growth and Survival: Small Firm 
Dynamics in the US. Economy.' S d  Businas Economia 1 (1989): 65-14. 

Pinches, G, K Mingo and J. Caruthers. - m e  Stability of Finandal Patterns in 
Lud& Organkations." Journal ofFtumce 28 (May 1973): 389-396. 

Platt, Harlan D. and h4. Plan Pevelopment of a Class of Stable Redi&e 
Variables: The Case of Banlmrptcy Prediction' JounrolofFinrmcc 28 (May 

Deregulation" New 3 nqlmrd Economic Review 4 (July/AugUst 1987): 374. 

1973): 389-396. 

~ I s a c c r , G = + P t f l = l d  9P 
System Plmrr (0- W k  Departmentefsodal and A 4th Services, 1%). 

prasifka,DavidW. ( J ~ ~ n t T d h t W e -  
Risks (New York Van Nosnand Reinho Company, 1988). 

Rowe. Alan and Richard Siffen Pkmning Hrmdbook A Guide orprrPming Water 

Rowntree, Norman A F. "Regionahtion of Water Supply in England-" AmsicM 
Annual w e m u e  Pmcedngs Denver, CO: Waer  works^ 

American Water Works Asrodation. 1978. 

for S 

. .  

. 
R., John H. Petemoq and Paul C Williams. "Financial Strategies 

. water WonbrASwahar, Systems.' Jourml ofthe Amarum (August 
. .  w a v e s  % 

1988). 
~ 

271 



Resourccr on Small Water Systems 

American Water Works Assoaab . 'on(AWA) 
6666 West Quincy Avenue 
Denver, Colorado 80235 
(303) 794-7111 

National Asoaat~ * 'on of Watcr Companies (NAWC) 
1725 K Street NW, Suite 1212 
Washington, Dc 20006 
(202) 833-8383 

National Rural Watcr Assoaaa bn(NRWA) 
Post Office Box 1428 
Duncan, Oklahoma 73534 
(405) 252-0629 

National Small Flows <3caringbouse 
West Virginia University 
P.O. Box 6064 
Morgantown, West Virginia 26506-6064 
(800) 624-8301 

RuralComn~uni~AnistaWc -@CAP) 
602 South King Street 8402 
Leesburg,Vu ' 'a 22075 
(703) 771-863p 

- 

U.S. Envimnmenta Rotedon a w a t e r  (u-4 
Office of Ground Water and 
401 M Street, SW (WHS50) 
Washington,Dc 20460 

274 



Reports of the National Regulatory Research Instimte 
on Water Utihty Regulation --- 

Janice A Beecher, James R Landers, and Patrick C. Mann. Integrated Resource 

Janice A Beecher, Patrick C. Mam, and James R. Landers. Cost Allocation and 

Janice A Beecher and Patrick C. Mann Deregulation und R@oryAltematives 

Janice A Beecher and Ann P. Laubach. Compendium on Water Suppb, Drought, 

Janice A Beecher and Ann P. h u b & .  I989 Swvq on State Commission 

Patrick C. Mann and Janice A Beecher. Cost Impact of SMe Drmking WaterAct 

David C. Wagman and Raymond W. Iawton An Emmmatm . nofAltemmive 

Pkuvring for Water UtiIitier (1991). 

Rare Derign for Water Utilities (1990). 

for water u w  (1990). 

and ~~~n (1989). 

Rephion of Water and Sewer Systems (1989). 

compliance on CotnmiFSion-Regu&ted Water Utikiiec (1989). 

Inrtitutiona[ Arrangements for Regulating Small Water Utilitk in 0hio:An 
Abridgemtnt (1989). 

Vivian Witkind Davis and Ann P. Laubach. Swface Water Treatment Rules and 
Aff&iliiy: An Analysis of Selected Issues in Implementation of the 1986 
Ammahem to the Safe Drinking Water Act (1988). 

Vivian Witkind Davis, G. Richard Dreese. and Ann P. Laubach. A PreIitniMly 
Review ofCertah cartrof the &$e D 
for Commission-Regulnted G d  Water tilitk (1987). 

G. Richard Drcese and Vivian Witkind Davis. B 
Impact of the .%#e LXnking Water Ab Am e 3 2 U . s  of 1986 (1987). 

Vivian Witkind Davis, Raymond W. Lawton, Raymond J. Krasniewsld, Robert W. 
Backoff, and Margaret C. Men A -e Indicator System forRwrring 
Urikiy M a n a p w n t  Praclices and Perfomume (1986). 

P&k C Mann, G. Richard Dreesc, and Miriam A. Tuck .  Commirsion Regulation 
of Small Water Urilities.-  merger^ and Acquisitionr (1986). 

Robert E. Burns, Peter A Nagler, Kaye PEkter, and J. Stephen Hendenon 
Replahg Eledric Urilitier with Subdbies (1986). 

Vivian Witkind Davis, J. Stephen Henderson, Robert E. Burns, and Peter A Nagler. 
Commission Rephion 0fSmal.l Water Ut i l i t k  Outside Resources and their 
Effective Uses (19&4). 

WaterAct Amendmenls of 1986 7 
Paper on the Economic 



Raymond W. h v t o n  and Vivian Witkind Davis. Commission Reguhon of Small 

Patrick C. Mann. Water Sewice: R e p h t i ~ n  and Rate R q f m  (1981). 

Water Utiliriec Some Issues and SoLciionr (1983). 

. ..- 

276 




