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EXECUTIVE SUMMARY

Benchmarking I nvestigation of Small Public Water System Economics

PURPOSE

The purpose of this study was to evauate the potentid of financia benchmarking asa
management tool for smal community drinking water sysems. The sudy used avariety
of invedtigative techniques to identify and solicit information from many sectors of the
amadl drinking water sysem community. The study began by consulting the literature on
amall system economics and benchmarking. More than 70 sources were identified and
organized into a Topica List of Relevant Publications that is included in Appendix A.
Comprehensive annotations for more than haf of these sudies are dso included in the
same appendix.

The review of literature was followed by an E-mail consultation of acknowledged experts
in the sudy and management of smdl sysems. Their comments provided guidance for
the organization of the sudy and ingght into obstacles to financid benchmarking for

amdl sysems. Ther observations are summarized in Chapter |11 and a complete record
of their comments gppearsin Appendix B.

The study team met and consulted personaly with members of the smal drinking water
system community during a series of focus groups sessions and ot Ste visitsto
community water sysems. Smadl system managers, Sate and federd agency officids,
and technical assistance providers offered their opinions on the potentid of financid
benchmarking during three focus group sessons. Their comments are summarized in
Chapter I11. Individud reports of the focus group sessions are included in Appendix C.
Feedback from systems managers and observations made during a series of Steviststo
amal sysems are aso summarized in Chapter [11. A complete report of the Ste vidts
appearsin Appendix D.

Findly, an investigation of economic and operationa data for a dratified random sample
of 350 small public water supply systemsin ten Midwestern states was undertaken in
order to determine the feasibility of developing benchmarking criteria and benchmark
vaues that would be useful to system operators and managers. These survey data were
supplemented with information collected during the focus group sessions and persond
interviews.

KEY FINDINGS

The observations and data collected during this study condtitute a sSgnificant body of
information relating to the financia management of smal drinking water sysems. This
information has been organized into alist of key findings, which pertain to the existing
gtuation of the smal sysemsin the Midwest.



Theinformation collected suggests the following conclusions regarding benchmarking
needs and practices as expressed by study participants:

Benchmarking has become a pervasive management tool thet has proven to be
effective in improving the operation and management of businesses and governments.
The American Water Works Association Qual Serve Program has adopted
benchmarking as a key ingredient in its approach to exploring and improving the
management of water systems that serve more than 50,000 people.

Few programs to develop benchmark measures, or to introduce financial
benchmarking practicesto smadl systems, were found during a search of the literature.
However, the capacity development provisions of the 1996 Safe Drinking Water Act,
have created an urgency for state primacy agencies to develop methodologies for the
evauation of thefinancid conditions of smdl systems.

Maost members of the smdl drinking water community that participated in this study
were unfamiliar with the concept of financia benchmarking. Those who were
familiar with benchmarking were unsure of its role in improving the management of
amall water systems, given the host of other structura and indtitutiona problems
typicaly faced by these systems.

Few of the precursor conditions necessary to implement benchmarking in small
sysems are currently in place. The awareness of the technique, felt-need for financiad
evauation, basdine data, and indtitutiona support, will need to be promoted, even as
research into devel oping benchmark measures continues.

This sudy demondrated the difficulty in collecting financia and operating data from
amal water sysems using amail survey. The qudity and quantity of data that were
collected limited the development of a detailed set of benchmark measures for dl
systems size, source and ownership categories. Other techniques that focus on a
amal subset of the population of sysems might prove more effective. The following
findings were devel oped based ypon the information provided by the 350 systems that
did participate in the mall survey.

Severd key findings of the study related to small water systems operations:

The need to increase water rates was identified by two thirds of the survey
respondents as one of the important decisions they will have to address in the next
fiveyears. Seventy percent of survey respondents ranked it astheir #1 decison. The
discussion of water rates aso dominated the focus groups sessions and on-Site
interviews. Survey participants ranked decisions relaing to the expansion of water
sarvices to new areas and finding sources of funding as #2 and #3.

Water service reliability, as measured by "boil water orders’, was a concern for one-
fourth of the systems participating in the mail survey. Larger systems (both in terms
of total number of connections and length of piping) and systems that have received



grant funds were likely to experience more boil water orders. The probability of boil
water ordersis lower in publicly owned sysems and sysems with a higher financid
operating rétio (total annua revenue divided by total operating expenses).

Compliance with drinking water regulationsis a problem for 20 to 30 percent of the
amall sysemsthat participated in the survey. Monitoring and reporting violations
during the 1996- 1999 period were recorded for 98 systems with the highest incidence
among private systems and systems serving mobile home parks. Maximum
contaminant level (MCL) violations were recorded in 61 systems, with the highest
number of violations found in systems using groundweter, as well as those systems
serving mobile home parks and homeowners associations.

Nearly two thirds of smal sysemsthat participated in the survey meter dl of their
service comections. Another nine percent meter more than 85 percent of their
connections, and 24 percent do not have meters on individua connections. Limited
metering is found primarily in very smal systems (less than 100 persons served),
groundwater systems, and systems serving homeowner associations and mobile home
parks.

Only 17 percent of systems participating in the survey provided data on unaccounted
water. The median vaue of unaccounted use for these systems was 12 percent of
total production. The reluctance of systems to report unaccounted use, or the
unavailability of estimates of unaccounted water among small systems, suggests that
many systems may not be tracking one of the most basic operationd indicators.

The price of water and tariff structure varied subgtantialy among systems that
participated in the survey. Resdential monthly water charges, calculated at the
consumption level of 6,000 galons, ranged from $4.67 to $61.00, with amean vaue
of $25.80 per month. The median price of 1,000 galons per month for residentia
customers was estimated to be $4.30. Median price charged by surface water and
purchased water systems was respectively, 82 and 88 percent higher when compared
to the median price for groundwater systems.

System pesking factors (maximum—day to average-day pumpage ratio) were found to
be the greatest for the smallest systems. Systems serving 100 persons or less had, on
average, a max-day pumpage of nearly two and one-hdf timesther average day.
However, the smdlest systems that participated in the survey were aso more likely to
have excess system capacity.

The key findings of the study, which pertain to the development of financid and
economic benchmarks for samd| sysems are:

Only one-third of the survey respondents reported using one or more types of
financid indicatorsin their sysems, primarily the monthly or annua net revenues.
Less than 10 percent reported the use of operating ratios or debt service ratios that



have long been promoted as effective financid indicator measures by technica
ass stance organizations and regulatory agencies.

The financid reports containing the data needed to ca culate the most commonly used
financid indicators appear to be avallable in the mgority of smdl sysems. More
than 80 percent of systems reported they prepare some type of afinancia report
including annud budget, monthly financid reports, and income gatements.

Only fifty 9x percent of respondents provided sufficient financia information for

their sysemsto caculate the operating retio used in this sudy (tota annua revenues
to total annual operating expenditures). The reported data indicate that the operating
ratio for 16 percent of participating systlems was below 1.0, indicating insufficient
revenues to cover the costs.

Efforts to introduce benchmarking for small systems are likely to be hampered by the
unavailability of routine and standardized record kegping systems a smdl systems.

FINANCIAL BENCHMARKS

One objectives of this study was to produce a set of benchmark measures which small
system managers could use to assess the financid dtatus of their sysems. 1dedly, these
benchmarks would be disaggregated into a number of size, source and ownership
categoriesto reflect the different operating conditions faced by each type of sysem. The
methodology that was used to identify the measures that could best serve asindicators of
system performance was to use logit andysis and linear regression to test the relationship
between dependent variables for cost, compliance, and reliability and a set of potentia
independent variables.

The quantity and qudity of data available for the andyss hampered the efficacy of this
approach. Only 18 percent of systems returned the survey questionnaire, and many of
those systems that did participate in the survey failed to complete some parts of the
survey, epecidly those sections relating to water system finances. The low response and
unavailability of financid data made it difficult to test the reationship of many potentia
indicator measures to the dependent variables, because the number of systems that could
be included in any specific analys's dropped rapidly due to the number of missing data
points.

The following tables present the digtribution of values for a set of indicators of water
systems performance. These indicators were judged to be relevant elther because of the
rel ationships established by the method described above, or because of their dominance
in the expressed concerns of participants in this study (on surveys, or in interviews or
focus groups). The digtribution consists of percentile rankings, disaggregated by system
source type, since this was observed to be the most relevant category for differentiating
water system costs and revenues. A separate category of the values of “best performing”
systems also gppears in each table. These are the vaues for 30 participating systems that



met aset of criteriathat generdly agreed with the common descriptions of sustainable
water systemsin the literature (see page V1-29 for the list of criteria).

The values presented in these tables represent the financid Stuation that was reported by
more than 300 Midwestern water systems, and the best judgement of the research team.
They do not represent any “magic numbers’, but rather are the expected levels of these
indicators based on the evidence that was available. Individua systems will need to
congder their own specific operating characteristics when reviewing the tables.

Benchmarks of expected levels of indicators are not the same as benchmarks that
designate efficient levels of financia operations. In order to designate a benchmark vaue
for efficient operation, it is necessary to determine whether the financid operation are
efficent in terms of the range of operationd vaues for specific economic conditions

faced by types of water systems (size, ownership, customer density, source water quality,
level of past investments in infrastructure, local economic conditions). The dataused in
this sudy did not provide sufficient information for establishing precise efficiency
benchmarks. However, the variahility of use among different sysems, when “normalized
for sze, source and ownership type, provide an indication of current practices. These can
be thought of as the existing average levels of efficiency in practice.

Operating Ratio and Debt Coverage Ratio

The most important financid activity for any water sysem isto be able to raise sufficient
revenues to cover operating costs and to promptly make payments on any debt
agreements. Two indicator measures have been dmost universally recommend for smdl
water systems to monitors of these activities are the operating ratio and debt coverage
ratio. Table S1 shows the distribution of the values of operating ratio for dternatively
defined groups of systems.

Table ESL. Didribution of the Operating Ratio among Small Systems

Group of Sample Percentiles

Systems Size 10 25 50 75 90
All reporting 196| 0.8 11 14 19| 25
With OR>1.0 164 1.1 13 1.6 20| 25
Groundwater 103| 0.7 11 15 20| 26
Surface water 42 0.7 1.0 14 18| 24
Purchase water 49| 0.8 11 1.3 19| 25
Best performing | 30] 11| 12| 18] 20| 31

The operating ratio (total revenue divided by total operating expenses) ranges from 0.05
to 9.18 for al 196 reporting systems with a mean and median values of 1.61 and 1.44,
respectively.

For “best performing” systems the median vaue of the operating ratio was 1.8. Given
the percentile digtribution of the operating ratio, avaue of 1.8 can be recommended asa



benchmark vaue, which if equaed or exceeded would place asmall system in the upper
25" percentile.

The debt coverage ratio (gross revenue minus operating expenses plus depreciation
divided by the sum of interest and principa payments) is one way that systems can assess
whether or not the revenues that remain after paying al operating costs are adequate
enough to make the debt payments that are owed by the syslem. Table S2 showsthe
digtribution of debt coverage ratios among 45 reporting systems.

Table ES2. Didribution of the Debt Service Coverage
among Smdl Sysems

Group of Sample Percentiles

Systems Size 10 25 50 75 90
All reporting 45 -1.0 0.7 1.4 2.3 3.6
Groundwater 20 -0.2 0.5 13 2.7 114
Surface water 16 -1.5 0.8 1.5 1.8 2.6
Purchase water 9 -5.8 0.8 1.9 2.7 3.0
Best parforming | 6 | 1.8] 2.0 | 2.7 | 3.6 ]| 3.7

The debt service coverage ratio fals into awide range between -5.8 to +11.4. However,
90 percent of best performing systems had net revenue greater than 1.8 times their
principa and interest payments. The benchmark vaue for debt service coverageis 2.7.

Average Charge for Water

Separate benchmarks for average price (shown as monthly bill) have to be used for
groundwater and non-groundwater systems. These benchmarks are $25 and $40 per
6,000 gdlons of water use per month.

Table ES3. Didribution of the Residentia Bill for 6,000 Galons per Month
among Smdl Sysems

Group of Sample Percentiles

Systems Size 10 25 50 75 90
All reporting 263 | $1000| $1500| $25.00| $35.10| $43.00
Groundwater 138 857 1171 1728 | 2498 | 3841
Surface water 51| 1874| 2500| 3150 3850| 4300
Purchase water 72| 1822| 2540| 3250( 40.99| 50.40
Best performing | 30| 1095| 1525| 2450| 37.92| 46.65




Net Revenue per 1,000 Gallons

An gppropriate benchmark value for net revenueis $1.00 per 1,000 gallons. Thisvaue
represents the median vaue for the 30 best performing systems. Vaues ranging from
$1.20 to $2.00 per 1,000 gallons would place systemsin the upper 25" percentile.

Table EA. Didribution of Annua Net Revenue per 1,000 gdlons
among Smdl Sysems

Group of Sample Percentiles

Systems Size 10 25 50 75 90
All reporting 135| -$0.99| -$0.05| $046| $L.34| $2.37
With NR>0 98 007| 034 09| 184 3.36
Groundwater 61 -0.99 0.04 0.42 1.23 1.85
Surface water 31 -1.73 -0.24 0.24 134 2.32
Purchase water 42 -1.68 -0.18 047 2.20 3.62
Best performing | 30] 012] 042 099 211 373

Sixty systems (31 percent of reporting) had net revenues less than or equa to zero.
Operating Expenses per 1,000 Gallons

The benchmark vaue for operating expenses should capture the lowest expenses. The
lower 25" percentile val ues can be used as separate benchmarks for groundwater, surface
water and purchased water systems. These values are $1.30, $2.00, and $3.00 per 1,000

galons respectively.

Table ESS. Didribution of Annual Operating Expenses per 1,000 gdlons
among Smdl Sysems

Group of Sample Percentiles

Systems Size 10 25 50 75 90
All reporting 155| $1.00| $L74| $2.84| $48| $6.31
Groundwater 75 0.62 1.28 2.08 2.99 453
Surface water 33 1.19 1.97 3.38 4.19 5.75
Purchase water 46 1.96 2.84 4.68 6.22 8.48
Best performing | 30| O0v6| 141 277| 428 573

Other Findings

The main body of the report contains more that 75 tables that describe various financia
and operating measures for the sample of water sysemsthat participated in this study. In
many cases, these tables are broken down by size, source, and ownership characteristics
and provide additiond opportunities for individua comparisons.



APPENDIX A:

LITERATURE RESOURCES:

TOPICAL LISTING OF PUBLICATIONSAND
ANNOTATED BIBLIOGRAPHY

TOPICAL LISTING OF RELEVANT PUBLICATIONS

Five generdl topical areas are used to categorize the resources that were reviewed for
thisstudy. Annotations for many of these resources gppear in the following section.

1) The small water system problem
These publications describe technical, managerid, socid, and economic roots of the
“andl system problem” and the generd character of water supply systemsin the US.

American Water Works Association Research Foundation (AWWARF). 1986.
Guidance Manual: Institutional Alternatives for Small Water Systems, Prepared by:
Robert G. McCall. Contract 79-84.

Boisvert, Richard N. and Todd M. Schmidt. 1996a. Distribution of Community Water
Systems Across the United States with Emphasis on Sze, Water Production, Ownership,
and Treatment, Working Paper, Cornell University, Dept. of Agriculturd, Resource, and
Manageria Economics, WP 96: 17.

Committee on Smal Water Supply Systems, National Research Council. 1996. Safe
Water from Every Tap: Improving Water Service to Small Communities. Nationa
Research Council, National Academy Press. Washington DC,

Congressionad Budget Office (CBO). 1987. Financing Municipa Water Supply
Systems. A Specid Study.
Cromwsdll, John E., 111, Wadlter L. Harner, Jay C. Africa, and J.Stephen Schmidt. 1992.

“Small Water Systems at the Crossroads,” Journal of the American Water Works
Association: 40-48.

Cromwell, John E., I1l. 1994. “Strategic planning for SDWA compliancein smdl
sysems.” Journal of the American Water Works Association: Vol. 86, #5 (May): 42-51.

Genera Accounting Office. 1995a Rural Development: Patchwork of Federal Water
and Sewer Programsis Difficult to Use. Report RCED-95-160 BR. April 13, 1995.

Genera Accounting Office. 1995b. Rural Development: USDA's Approach to Funding
Water and Sewer Projects. Report RCED-95-258. September, 22, 1995.
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[llinois Commerce Commission, Water Policy Committee. Regulating Small Water and
Sawer Utilities: Problems and Some Solutions. Springfield, IL 1985.

Keegan, Mike and Tom Crawford. 1997. “EPA Compliance Data Clears Up Common
Misperceptions on Small Water Systems.”  http: //mmw.ruralwater .or g/sdwispaper .htm.
December 10, 1997.

Schwartz, Dondd. 1995. “The Strange World of the Very Smdl Water System” In:
Drew Hyman and John Shingler, eds. Utilities, Consumers and Public Policy: Issues of
Quiality, Affordability, and Competition. University Park, PA: Penn Stat: 169-175.

Shanaghan, Peter. “Small systems and SDWA reauthorization. .” Journal of the
American Water Works Association: Vol. 86, #5 (May): 52—61.

USEPA. 1999. National Characteristics of Drinking Water Systems Serving
Populations Under 10,000.. Prepared by The Cadmus Group, Inc. Nationa Drinking
Water Advisory Council’s Smal Systems Working Group. EPA 816-R-99-010. July.

USEPA. Office of Water. 1997. Community Water System Survey: Volumes|:
Overview, and Volume |1 Detailed Survey Result Tables and Methodology Report. EPA-
815-R-97-001a and EPA-815-R-97-001b.

USEPA. Office of Water. 1995. Restructuring small drinking water systems: options
and case studies. EPA 810-R-95-002.

USEPA. 1993. Technical and Economic Capacity of the Sates and Public Water
Systems to Implement Drinking Water Regulations. EPA 810-R-93-001.

2) The economics of small community water systems

Many of the technical, financid and managerid chdlenges of smal water sysems can
be directly linked to the unique economic, institutiona, and public goods aspects of the
provison of water supply. The following publications focus on the economic
characterigtics of samdl systems as well as some of the complicating factors of public
management.

Aron, Gert and Stephen P. Coelen. 1977. Economic and Technical Considerations of
Regional Water Supply, A report submitted to the US Army Engineer Ingtitute for
Water Resources, Ingtitute for Research on Land and Water Resources, Penn State
University. Contract Report 77-7.

Beecher, Janice. 1996. The Regionalization of Water Utilities: Perspectives, Literature

Review, and Annotated Bibliography. The Nationa Regulatory Research Indtitute.
Columbus, OH.
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Boisvert, Richard and Leo Tsao. 1996. The Implications of Economies of Sze in
Providing Additional Treatment for Small community Water Systems. Working Paper.
Dept. of Agricultura, Resource, and Manageria Economics. Corndl Universty.

Boisvert, Richard N. and Todd M. Schmidt. 1996. Economies of Sze in Water
Treatment vs. Diseconomies of Dispersion for Small Public Water Systems, Working
Paper, Cornedl University, Dept. of Agricultura, Resource, and Manageria Economics,
WP 96-15.

Cadtillo, Eloise Trabka, Scott Rubin, Saly Keefe and Robert Raucher. 1997.
“Regtructuring smdl sysems.” Journal of the American Water Works Association. Vol.
89. #1: (January): 65-74.

Clark, Robert. M. 1979. "Water Supply Regiondization: A Critica Evaudtion,”
Journal of Water Resources Planning and Management. Vol. 105, No. 9 (Sept 1979):
279-294.

Clark, Robert. M. 1987. "Applying Economic Principlesto Smal Water Systems,”
Journal of the American Water Works Association. Vol. 79. #5: (May): 57-61.

Genera Accounting Office (GAO). 1993 Environmental Infrastructure; Effects of
Limits on Certain Tax-Exempt Bonds. GAO/RCED-94-2. October, 1993.

Hite, JC., D.L. Dillman, G.L. Carriker, and Gloria B. Tinubu. 1985. Organization,

Capital Needs and Financial Capacity of FmHA-Financed Water Supply Utility Systems
in South Carolina. Submitted to the United States Department of the Interior Geological
Survey, Water Resources Research Indtitute, Clemson University.

Kang, Suki.. 1987. Welfare Implications of Public Subsidies to Rural Water Systems.
Dissertation. Oklahoma State University.

MacDonad, Jacqudine, Amy K. Zander, and Vernon Snoeyink.. 1997. "Improving
Sarvice to Smal Communities” Journal of the American Water Wor ks Association.
Vol. 89. #1: (January): 58-64.

Ross, Clifford. 1987. “Improving Rurd New Y ork’s Water Systems.” Rura
Development Perspectives. (February): 21-25.

Supalla, Raymond J. and Saeed Ahmad. 1997. Defining the Financial Capacity of Rural
Communities to Meet Sewer and Water Needs. The Agricultural Research Division.
Ingtitute of Agriculture and Natural Resources, Report no, 175.

Schmidt, Todd M. and Richard N. Boisvert. 1996. A Hedonic Approach to Estimating

Operation and Maintenance Costs for New York Municipal Water Systems Corndll
Universty, Dept. of Agriculturd, Resource, and Managerid Economics, WP 96-12.
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Schmidt, Todd M. and Richard N. Boisvert. 1996. Rural Utilities Service's Water and
Waste Disposal Loan and Grant Program and its Contribution to Small Public Water
System Improvementsin New York State. Corndl University, Dept. of Agriculturd,
Resource, and Managerial Economics, R.B. 96-18.

van Es, J.C., Robert H. Orr and Richard J. Quigley. 1975. A Comparison of Decision

Making and Administrative Organization for Municipal Water Supplies in Medium-
Szed and Small Illinois Municipalities. University of Illinois Water Resources Center.
Report #106.

3) Performance assessment and the benchmarking process

Benchmarking has become one of the most commonly used tools in the search for
performance improvement. A background understanding of the types of benchmarking,
the benchmarking process, and the gpplication of benchmarking in water supply system
improvement is a necessary prerequisite to employ thistool to improve water system
performance. The following publications include articles about benchmarking activities
in other businesses and utilities as well as publications that discuss the inherent
problems in the cregtion of performance benchmark measures.

Ammmons, David N. 1996. Municipal Benchmarks. Assessing Local Performance and
Establishing Community Standards. Sage Publications. Thousand Oaks, CA.

Arn, Thomas and Elizabeth Oakland. 1996. “Publicly owned utilities: A benchmark
approach,” American City and Country: 70-73.

Leighton, Gregory M., Bob Liptak and Dan Long. 1977. “ Defining a‘ Common
Language’ for Operations and Financia Benchmarking,” WATER/Engineering and
Management: 26-28.

Mahon, Justin D. 1996. Benchmarks for Surface Source Reliability. Presented at the
New Jersey AWWA Education Committee Seminar on Water System Rdiahility from
Source to Tap, October 3, 1996.

Nationa Performance Review. 1997. Serving the American Public: Best Practicesin
Performance Measurement. Benchmarking Study Report. June 1997.

Nationa Research Council. Committee on Measuring and Improving Infrastructure
Performance, Measuring and Improving Infrastructure Performance, 1995. Available
on-linea: http://www.nap.edu/catal 0g/4929.html

Spendolini, Mike. 1991. The Benchmarking Book. American Management Associaion.

Tarricone, Paul. 1998. “Best Practices Make Perfect,” Facilities Design and
Management: 50-52.
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4) Assessment toolsfor small water systems

Many different tools and resources have been devel oped to improve the financid
management of smal water sysems. The following publications include samples of
assessments that are dready in use, articles discussing the development of assessment
toals, financid guides, and articles containing examples of measurements used by
specific groups.

Amatetti, Edward J. Managing the Financid Condition of Water Utilities. 1994. Journd
of the American Water Works Association, 86, no. 4. 176-187.

Community Resource Group, Inc. (no date). Small System Guide to Developing and
Setting Water Rates. Prepared for Rural Community Assistance Program. Springdale,
AR.

Corssmit, C. (Kees) W. 1996. Fiscal Health Scoreboard for Water and Wastewater
Utilities. Based on a Publication in “The Newdetter of the Specia Didtrict of
Colorado.” Prepared by Integrated Utilities Group. Denver, Colorado.

Farmer, Hailg and Sharon Rollins. 1991. Managing Your Utility's Money: The Trainer’s
Manual. USEPA Office of Water Publication. EPA 430/09-91-014..

Fite, Steve. 1980. Accounting for Rural Water Systems: A Practical Approach.
Prepared for the National Rura Water Association, under contract from the USDA
Farmers Home Adminigration. \Washington.

Grinndll, D. Jacque, and Richard F. Kochanek. 1980. Water Utility Accounting (Second
Edition). Prepared for the American Water Works Association.

Francoer, Mary and Thomas Paolicdli. 1999. Rating Methodology: Analytical
Framework Water and Sewer System Ratings. Moody's Investor Service Municipd
Credit Research. Report Number: 48390. August.

lowa Department of Natural Resources. 1996. Self Assessment Manual for 1owa Water
System Viability.

Jarocki, Bill and Timothy J. Wilkinson. 1997. I[daho DEQ Water System Capacity
Assessment Tool for SRF Loans. Managerial, Financial and Technical Capacity
Indicators for Idaho DWSRF Loans, Preliminary Report (verson 2.0), Environmentd
Finance Center a Boise State University.

(avalableat: http://sspa.boisestate.edu/efc/Publications/water _system capacity.htm)

Peroo, Michadl D. 1997. Financial Accounting Guide for Small Water Utilities. Seneca,
KS: Kansas Rural Water Association.
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Sodter, Alan D. and Ellen G. Miller. 1999. “ Capacity development: the smal system
perspective,” Journal of the American Water Works Association. Vol. 91, no.4: 110-
122.

Standard and Poor’ s Ratings Service' s 1999. “A Conversation With Dondd L. Correll,
Chairman and CEO of United Water Resources Inc.” Utilities and Per spectives.
(http: //mww.standar dandpoor s.convratings/sear ch/index.htm)

USEPA. Office of Water. 1996. Methods for Assessing Small Water System Capability:
A Review of Current Techniques and Approaches. Prepared by Apogee Research, Inc.
EPA 810-R-96-001.

USEPA. Office of Water. 1989. A Water and Wastewater Manager’s Guide for Staying
Financially Healthy. EPA Publication 430-09-89-004.

Viability Assessment Advisory Group to the Water Supply Section, Environmenta
Protection Divison, lowa Department of Natural resources. 1999. Report of Findings
on Improving the Technical, Financial and Managerial Capacity of lowa’s Public Water
Systems.  September, 1999.

4a) Computer assisted assessment toolsfor small water systems

Clark, MorrisWm, Jr., Edward M. Pierce, G. Richard Dreese, and Llyoyd G. Antle.
1993. PC-FINPACK, Version 1.010, Documentation Report and Computerized
Soreadsheets IWR Report 93-E-7, USACE, Water Resources Support Center, Fort
Bevoir. VA. March.

Gannett Fleming, Inc. and Wade Miller Associates, Inc. 1992. PAWATER Users
Manual: Financial Planning Model; New Small Community Water Systems. (Program
Version 2.2, July 1992). Available from the Nationd Drinking Weater Clearinghouse.

Missouri Department of Naturd Resources. Divison of Environmental Qudlity.
Technica Assistance Program. 2000. Drinking Water User Charge Analysis
Worksheets. Avalablefrom: ..http://mww.dnr.state.mo.us/dep/tap/hometap.htm

Northbridge Environmental Consultants. (undated) SURF: Small Utility Rates and
Finances. Funded by the American Water Works Association and Hawaii Section of
AWWA.

5) Small system assessment studies and benchmarking applications
Performance benchmarks can best be identified through the datistical andyss of water
sysem data. Severd different research designs have been used in the study of small
water system benchmarks.
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Apogee Rescarch/Hagler Bailly and Cadmus Group Inc. (no date) Evaluating Business
Plans for Small Public Drinking Water Systems Manual. Prepared for the Pennsylvania
Depatment of Environmentd Protection and the United States Environmentd
Protection Agency. hitp: //www.dep.state.pa.us/dep/subject/advcoun/techctr/eval bpmanual final 3.doc

Beecher, Janice, A., G. Richard Dreese, and James R. Landers. 1992. Viability Policies
and Assessment Methods for Small Water Utilities, The Nationa Regulatory Research
Ingtitute, Columbus, OH.

Cromwell, John E., 111, and Jeffrey L. Jordan. 1999. “Linking Full-Cost Recovery and
Sugtainability,” in Joseph Cotuvo, Gunther Craun and Nanacy Hearne, eds. Providing
Safe Drinking Water in Small Systems: Technology, Operations and Economics. Boca
Raton, LA: Lewis Publishers.

Cromwdl, John E., 11, Scott J. Rubin, Frederick A. Marrocco, and Mark E. Levan.
1997. “Business planning for smal system capacity development,” Journal of the
American Water Works Association 89, no. 1; 47-57.

Cromwsdll, John E., 111, and Scott J. Rubin. 1995. Devel opment of Benchmark Measures
for Viability Assessment. Bethseda, MD: Prepared for the Pennsylvania Department of
Environmenta Protection Apogee Research, Inc.

Dreese, G. Richard and Janice A. Beecher. 1993. “Developing Models for Assess the
financid hedth of amal and medium-9zed water utilities,” Journd of the American
Water Works Association, Vol. 85, No. 6: 54-60

Jordan, Jeffrey L., Christopher N. Carlson, and James R. Wilson. 1997. “Financia
indicators measure fiscd hedth,” Journal of the American Water Wor ks Associ ation.
Voal. 89, no.8: 3440

Jordan, Jeffrey L., Harvey J. Witt, and James R. Wilson. 1996. “Modding Water Utility
Financia Performance,” Water Resources Bulletin. Vol. 32, no.1: 137-144.

Kingdom, Bill, John Knapp, Peter LaChance, and Myron Olgtein. 1996. Performance
Benchmarking for Water Utilities. AWWA Research Foundation and American Water
Works Association, Denver.

Rubin, Scott J. and Sean P. O'Neal. 1994. A Quantitative Assessment of the Viability of
Small Water Systems in Pennsylvania. Proceedings AWWA 1994 Annual Conference,
Management and Regulations, (p. 19-38)

Rubin, Scott J. 1995. “Water: Why Ian't It Free. The Case of Smdl Utilitesin
Pennsylvania” In: Drew Hyman and John Shingler, eds. Utilities, Consumers and
Public Palicy: Issues of Quality, Affordability, and Competition. University Park, PA:
Penn State: 177-183.
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ANNOTATED BIBLIOGRAPHY

Amatetti, Edward J. “Managing the financia condition of water utilities” Journal of
the American Water Works Association, 86, no. 4 (April 1994): 176-187.

The author proposes three answers to the question: Why do financia planning?

1) to demonstrate viahility to lending community and enhance credit rating

2) to preparefor new regulaions

3) to expose the potentia for cost-savings tradeoffs, and thus reduce long-term capita
requirements

The author notes that deferred maintenance is a Sgnificant indicator of the poor risk of a
water utility, and suggests several ways thet rate structure is criticd to efficient financid
management:
creditors like to see fixed cogts paid for by fixed charges
rate differentiation and efficient cost dlocation improve the rdigbility of surplus
funds (the difference between revenue and expenses and thus cash flow because
rates charged are directly related to the costs incurred to generate customers
revenue)
maintains relationship between revenue and expenditures
minimizes variability of profits

He dso notes that cash flow is enhanced by faster depreciation of assets (obsolete
equipment), and that the faster recovery of construction expenses reduces need to
borrow.

Ammons, David N. Municipal Benchmarks: Assessing Local Performance and
Establishing Community Standards, Sage Publications: Thousand Oaks. 1996.

The intended audience of this book is “mayors, city council members, city managers,
department heads, other municipd officids and citizens who want a measuring rod for
local government services’ (p.x). The book presents a brief introduction to performance
measurement and benchmarking and then offers a collection of benchmarks collected
from the literature and municipal documents for 22 different municipd activities.

The introduction to the book provides a discusson of the rationae for using
benchmarking as wdl as guidance on the basic e ements of the design and use of
benchmark measures.

The author offers six reasons for measuring performance:
- accountability
planning and budgeting
program eva uation/measuring —by- obj ectives/performance appraisal
reallocation of resources
directing operationsg/contract monitoring
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The basic guidance provided by performance assessment is sraightforward: “unless you
are keeping score, it is difficult to tell if you arewinning or loosing.” (p.11)

The author defines four different categories of performance measures.

1) Workload measures — amount of work performed or services received

2) Efficiency measures— relationship between work performed and resources required

3) Effectiveness measures — degree to which performance meets objectives

4) Productivity measures— combination of effectiveness and efficiency measuresinto a
single indicator (p.12)

The choice of performance measuresis critica to the success of any benchmarking
effort. The author provides the recommends the following criteriafor the selection of
indicator measures.

Vdid — measure what they clam to measure

Reliable — can make repested measures with little variaion

Understandable — unmistakably clear meaning

Timdy — can be compiled promptly enough to be useful to managers

Resstant to efforts to “beat the system” through actions that do not truly represent

desired changes

Comprehensive — measures capture the most important performance dimensions

Non-redundant — each measure contributes something distinctive

Sengtive to data collection cost — inexpengve enough in collection and anadlysisto

be practica

Focused on controllable facets of performance — emphasize measuresthat are

immediately applicable

The development of benchmark measures requires the andlyss of datathat are readily
available, or can be collected with little effort. Several sources are suggested:
- Exiding records

Timelogs

Surveys

Trained observer ratings

Specialy designed data collection processes (p.14)

The author observes that members of any organization rarely greet the development and
use of performance measures with open ams. He suggests there are avariety of fears
and motives within any organization that may lead to resstance. He predicts three types
arelikdly to occur:

1) Youcan't measure what | do.

2) You're measuring the wrong thing.

3) It costs too much and we don't have the resources.

He cautions that no efforts should be made unless there is the support to carry them far
enough so that they result in red improvementsin the organization. (p.19)
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Performance measurement systems can be developed in avariety of ways. The author

provides the following framework as a generic approach.

1) Secure managerid commitment

2) Assgn responshility for coordinating departmenta efforts

3) Sdect departments/activities/functions for the development of performance
measures

4) Identify goals and objectives

5) Design measures that reflect performance relevant to objectives;

6) Determine the desired frequency of performance reporting

7) Assgn departmentd responsbility for data collection and reporting

8) Assgn centraized responsbility for data receipt, monitoring and feedback

9) Audit performance data periodicaly

10) Ensure that analysis of performance measures incorporates a suitable basis for
comparison

11) Ensure ameaningful connection between the performance measurement system and
important decision processes

12) Continually refine performance measures

13) Incorporate selected measures into public reporting

One of the techniques mogt often used in performance improvement is benchmarking.

The author defines benchmarking as the “ anticipated or desired results anchored either

in professiond standards or in the experience of respected municipdities’ (p.23).

“True’ benchmarking involve four components:

1) theidentification of best-in-class performers

2) the comparison of loca performance outputs and results with those top performers

3) theanayssof practices that account for any performance gaps

4) the development and implementation of strategiesto adjust performancein on€'s
favor” (p.286)

Two mgor issues are involved in the identification of suitable benchmarks. Thefirg is
the issue of data availability, which the author hasin part tried to correct this through the
publication of the experiences of numerous communitiesin hisbook. The second isthe
issue of comparability. The authors cautions that practitioners must be “vigilant” in
ensuring that measures that are selected are truly comparable.

The book contains an extensive list of suggested financia benchmark indicators for
municipditiesin the Finance and Budgeting chapter. The indicators suggested for
municipa water enterprises are taken from Moody’ s 1988 Medians. Selected Indicators
of Municipal Performance are listed below:

A-10



I ndicator for Water

Enterprises 1988 Median Formula

Operating Ratio 70.1% Operating & maintenance expenses divided by total
operating revenues

Net Take-Down 4% Net revenues divided by gross revenue & income.

Interest Coverage 4.08 Net revenues divided by interest requirements for
year.

Debt Service 218 Net revenues divided by annua principal & interest

Coverage requirements.

Debt Service Safety 23.6% Net revenues less annua principal & interest

Margin requirements divided by gross revenue & income

Debt Ratio 33.1% Net funded debt divided by the sum of net fixed
assets plus net working capital.

The Public Utilities chapter of the book aso contains a sample of two operating
benchmarks for water utilities average number of water failures per 1,000 miles and
percentage of unaccounted for water. These averages are disaggregated by region,
community Size, population change (1970-1980), system size (in miles), and age of
housing stock.

Barrar, Peter, Douglas Wood, and Julian Jones. Benchmarking the Finance
Function: A Practical Approach or Small and Medium-Szed Enterprises. A Report
to the Board for Chartered Accountants in Business. Manchester Business School .
University of Manchester. August 1997.

Documented experiences with benchmarking have, for the most part, come from large
business enterprises. In order to explore the gpplicability of benchmarking to smaler
enterprises, a project was commissioned by the United Kingdom's Board for Chartered
Accountants. The goa of the project was to develop a generic approach to
benchmarking and find ways to provide access to benchmark data to members.
Specificaly, the project examines the role of benchmarking in the financia management
of amdl to medium szed enterprisesin the UK. The report includes a brief introduction
to benchmarking, describes the design and results of the study, and presents a sevies of
conclusions and recommendations.

The working definition of benchmarking used in the report is:

The process of comparing business practices and performance level s between
companies (or divisons) in order to gain new ingghts and to identify
opportunities for making improvements. (p. 6)

The benchmarking processitsdf is described using the approach proposed by the
American Productivity and Quality Center’s International Benchmarking Clearinghouse
(www.apgc.edu). The stated purpose of benchmarking isto determine “shortfdlsin
performance that occur across dl activities when compared to best practice.” Thus
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benchmarking identifies resources that can be freed up to support growth and better
sarvice levds, aswdl asthe andyss of the where improvements can be made, the size
of any gapsin performance that may exist, and where the priorities of the firm should
be. (p. 16)

The project used afive step methodology to build aframework for benchmarking for the

amd| busnessfinancid functions.

1) Focus groups were held to identify “key finance function processes and performance
measurement issuesin generd”. Nine“generic’ finance functions were identified
during the focus groups as the most critica activitiesto overal company
performance.

2) Interviews were conducted with financid directors and controllers of over 40
companies, in order to identify barriers to benchmarking, and the performance
metrics commonly used by these firms

3) A mail questionnaire was designed based upon (1) and (2). The questionnaire
contained 3 main eements firgt, questionsidentifying the profile of the respondent
and firm; second, questions relating to the costs of supporting the finance function;
and third, whether the company was gpply benchmarking or informa measures of
performance.

4) The survey was mailed to nationa sample of four thousand companies, of al Szes
andindl sectors. The very smadlest firms were excluded because the difficulty
these firms would have in differentiating costs down to the required levd of andyss.

5) The questionnaire data were andyzed using Data Envelopment Analysis (DEA), a
form of linear programming that avoids many of the problems of using the smple
ratio andyss that is common in financid andyss

DEA isan andyticd technique that is frequently used in benchmarking that alows that
comparison between individud firms or sector averagesto best in class performers. The
technique aso alowed comparisons to be made for particular segments of the database,
for example businesses in a particular sector, or of acertain Size. The report does not
provide any details on the technique itsdf.

The project used “time spent” asaproxy for cost. This approach works very well for the
accounting function since accountants and accounting records are frequently kept on this
beds. It may prove smilarly useful in some gpplications for water supply systems.

Five findings are reported based on the study and analysis. Firdt the study found that
many professionas consdered benchmarking to be “the preserve of large
organizations’. Potential obstacles to benchmarking a smdll firms were reported (i.e.,
confidentidity, comparability). Second, relative efficiencies were determined for nine
accounting functions, dong with the percent of potentid efficiency improvement (these
are displayed using histogramsin the report). Third, the report details the efficiency
improvements for professona and non-professona gtaff. Fourth, the report found that
only 20% of companies reported using any benchmarking of their financid operations.
However, those that did were more likely to be closer to “best practice”’ than those that
did not. Also, some functions were routingly benchmarked more often than others.
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Findly, many companies were much more concerned with monitoring of interna
activities usng informal metrics than with externd comparisonsto other firms. Those
companies that used informa measurements were much more likely to be anong the
best performers.

The two genera conclusions made by the report are that (1) there is significant potentia
for improvement in many companies (based on the DEA andysis), and (2) the most
productive firms are more likely to use benchmarking.

Thisreport (available online a: www.icaew.co.uk/depts/dsb/dsbbcab/bench/cover .htm)
suggests that benchmarking may indeed hold promise for smal drinking water systems.
It isimportant for its generd findings that smal firms, such as small water enterprises,
can benefit from benchmarking. Equaly important is the research gpproach used to
conduct this benchmark study (focus groups/interviews/survey/analyss). The
gpplication of data envelopment analysisis dso atechnique that would be applicable for
future benchmark studies of smdl drinking water systems.

Boisvert, Richard N. and Todd M. Schmidt. Distribution of Community Water
Systems Across the United States with Emphasis on Sze, Water Production,
Ownership, and Treatment, Working Paper, Corndl University, Dept. of
Agriculturd, Resource, and Managerid Economics, WP 96-17. October 1996.

The purpose of this report isto "provide a descriptive summary of the operating and
design characterigtics of CWSs across the country™ (p.1). Thisisthe first of aseries of
smdl water system studies prepared by the authors for the USEPA, who describe the
scope of this effort asa"modest”, but "necessary firgt gep”. By presenting this
descriptive andysis, they are able to "provide atypology of representative water systems
that can be examined to better understand the regiond effects of policy implementation”

(p.2).

Datafor this sudy came from the USEPA's Federal Reporting Data System (FRDSI)
which was established under the 1974 SDWA for the purpose of monitoring water
system compliance. The datafor FRDS are collected by state regulatory agencies and
reported to USEPA on an annua basis. The data used in this sudy are from FRDS as of
July 1, 1994.

Although the intention of the authors was to use the entire data set, many of the sysems
had ether failed to completely report information or had provided obvioudy erroneous
information. These systems were not included. The authors dso chose to exclude the
700 systems that are located in US territories. Thefina data set used by the authors
included information on about 45,600 systems, or about an 80 percent sample of dl
reports collected by EPA.

In order to ensure that the sample was representative, the authors compared their sample,
by system size and source of water, to the entire population of water systems as reported
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in the 1993 USEPA report Technical and Economic Capacity of States and Public Water
Systems to Implement Drinking Water Regulations. They used the Kolmogorov-

Smirnov test for the smilarity of distributions and found that, in generd, the subset was
representative of the entire population of systems, with the exception of the smdlest sze
category. They did not believe that this unduly biased their results, arguing thet the

“generd characterigtics of very smal sysems are likely to be more homogenous than

those of systemswith retail service populations grester than 500" (p.5).

The authors loaded their find database into SAS and performed severa different
analyses. These arereported in a series of appendices.

Appendix A.
Describes the Kolmogorov-Smirnov te for the smilarity of distributions.

Appendix B.
The following comparisons were described by USEPA Region:

percentage ditribution of CWS by sze (population category), ownership, treatment
classification, and water source

percentage of the population served by CWS by population size category

average water production (average daily flow) and design capacity of CWS
percentage distribution of the water production and water source

Appendix C.

Contains the edimated datisticdl models for average flow and design capecity. The
authors edimate the relationship between population served, sysem flow, and design
capacity using two separate regresson equations, and a sample of 11,000 water systems.
These regression eguations are then used to estimate these variables for water systems
that failed to report them.

The fird equation estimated average daly flow (in gpd) by regressng it agang: sze of
the retall population, number of commercid hook-ups, and dummy vaiadles for:
primary water source, purchased water, resdentiad or non-resdentia aress, located in
MSA (and therefore “urban”), ownership (public/private), and regiona location
(grouping of EPA region for ether South or West; Northeast was the default category —
al ten EPA regions were put into these three, not mutually exclusive, categories).

The second equation estimated design capacity (in gpd), by regressng this varigble
agang the same st of variables used in the first equation. Average daily flow was dso
included as an independent variable (in the form of log squared), under the hypothesis
that expectations about average daily flow influence decisons about capacity (but not
vice versd). Logarithmic form was used for the continuous varigbles in both equations
50 tha the relaionships could be estimated as dadticities.  The cross products of the log
of the populaion and the log of the hook-up variables were dso included average daily
flow equation.
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Appendix D.
The FRDS database reports the treatment objectives of dl systems. These are presented
herein tabular form, by system size (5) categories.

Appendix E.
Tabular presentation of multiple water trestment objectives by system sze (5) categories
and water source (ground water vs. surface water).

Appendix F.
Tabular presentation of multiple water treatment processes by system size (5) categories
and water source (ground water vs. surface water).

Appendix G.

Tabular presentation of estimated treatment needs (as reported in an earlier USEPA

document) and actud trestment combinations (in percent), by system size (5) categories.
Attachment 1 Multiple objective combinations by population category and water
source.
Attachment 2. Multiple trestment objective combinations by population category
and water source.

The authors provide a detailed summary of their andyss of the FRDS database,
reporting on the Size, water source, ownership, trestment objectives, current treatment
processes, and nationd digtribution of smal sysems. From this andysis they make
severd policy observations.

Less than 20 percent of the totd US population is served by more than 90 percent of
the nation's water sysems. “Most would agree that even the logistics of dedling with
well over 50,000 community water systems is problematic” (p.33). The authors dso
note that smal water sysems are more likely to be scattered across the landscape,
with many in lower income aress.

The proportion of smal water systems is aove average in New England and EPA's
three western regions. This would predispose these areas for the establishment of
regiona technical support centers as required under the 1996 SDWA Amendments.

Smdl water sysems tend to use ground water sources.  This is a postive finding
snce ground water sources require less treatment and are thus likey to be less
expensive to bring up to SDWA standards.

More than hdf of the sysems that serve less than 10,000 people are privatey
operated and thus are only digible for avalable funding asssance when they are
judged to have the "greatest public hedlth and financid need” (p.34).

Smdl sysems need smdl scde technology designed specificaly to meet their needs,
and monitoring flexibility, so that they do not have to test for contaminants that they
have no chance of encountering (the 1996 SDWA Amendments do contain
provisons for both of these conditions).

The data reved a discrepancy between the number of sysems needing multiple
treetments and those employing them, egpecidly in smdl and medium sized
sydems.  Priority aess for ground water sysems should be disnfection and
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corroson control; for surface water systems: filtration, corroson control and ion
exchange.

There is a need for cost estimates of jointly operated treatment processes, beyond the
engineering estimates currently used by EPA.

Boisvert, Richard N. and Todd M. Schmidt. Economies of Szein Water Treatment vs.
Diseconomies of Dispersion for Small Public Water Systems, Working Paper,
Corndl Univergty, Dept. of Agricultural, Resource, and Managerid Economics, WP
96-15. November 1996.

The purpose of this project was to "identify a method by which to determine the sze for
gmdl weter sysemsin New Y ork state that will minimize the combined cogt (of)
treatment and delivery for commonly used treatment options and representative
differencesin the characteristics of rural service areas’ (p.1).

Edtimates of combined annuaized capital and O&M costs for four trestment types were
taken from an earlier gudy. Data used to estimate these cogts came from 37 loan and
grant filesfor water systems projects financed by New Y ork Rura Development offices.
The data from these files were adjusted as follows. (1) capital and operating costs were
deflated to 1992 dollars (ENR Construction Cost Index & ENR Wage Higtory), and (2)
capitd costs were annudized based on useful life of 20 years, using an eight percent
discount rate.

Datafor estimation of the transmisson and distribution cost function came from 33 of
the files used to estimate annuaized capital and O& M costs. Files were sdlected that
had detailed enough information to quantify:
. gystem sze and water flow demand

cost of excavation, backfill, restoration an d boring

transmission and distribution line specifications and price

cogt of pipefittings, vaves, and existing system connection

cost of water service and meter ingtdlation

number and per unit costs of hydrant ingtalation

cost of specialized dtitude, pressure and other valves

congtruction, adminidration, and engineering contingency levels.

The authors state that water system cost can be divided between two digtinctly different
operations: trestment, and transmission and delivery. Therefore two separate models
must be specified. Treatment costs can further be broken down into its capital cost
component and the O& M component.

The authors use an exponentid function to express the reationship of tota treatment
costs (annudized: TCt) to some measure of output (P):

(1) TC, = bP*
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Economies of sze are defined as the "proportiona increase in cost for asmall
proportiona increasein output”. This can be expressed as.

(2 SCE=1- fInTC, /TInP

which is equd to 1-a, for the equation (1). Economies of size exis if SCE>0;
dissconomiesif SCE is negdtive.

The authors argue that this specification assumes that average costs continue to fall
"regardless of how large the system becomes' (p.3). They aso argue that it islikely that
thisis not the case, and that economies of scale may be exhausted at some point. They
rewrite the cost function so that it can vary with the leve of output:

(3) TCt = tPa+dInP, md
(4) SCE=1-(a +2dInP)

The parameters of this equation can be esimated usng OLS by transforming (3) into
logarithmic form:

(5) INTC, =Inb+aln P+d(n P)®

The measure of output chosen for this formula is "population served®, because of its
relationship to both design capacity and average daily flow. Since too few observations
were available to edimate the scale of dl trestment types a find zero-one variable was
added to account for individua treatment types. For each typei:

a+dInP+éaidi
(6) TC, = bP -, and
(7) InTC, =Inb+alnP+d(nP)2+ §a.d InP

The specification for transmisson is more complex than that for treetment. The authors
acknowledge that their data do not alow them to disentangle the expenditures on energy
costs into two different functions. They express the totd cost of ddivery in terms of the
population served (P), linear feet of pipe (L), and the number of fire hydrants (H).

&PH &PH

which amplifiesin log-linear form to:

(8) TC, =&

9) InT G =Ing +(g+h +w)InP+hInL+winH _

A-17



The totd system cogt is the sum of the two specified equations. The authors state that
athough these functions could be expressed dgebraicaly, they are complicated and are
"not very enlightening” (p.6). The therefore instead turn to a graphic presentation.

The trestment cost function presents a classic example of the total cost function, risng
firg a adecreasng rate, and then and an increasing rate, with the minimum average cost
located at the point of tangency from aray drawn out from the origin. The function for
digtribution cogsrise a an increasing rate continuoudy. Thus "the minimum average
cost system size when both components are considered will be below that when only
trestment costs are considered” (p.6).

The adjusted data collected from the 37 treatment projects were loaded into a SASfile
and fitted to Equations (6) & (9). The equations were transformed to their logarithmic
form and linear regression was used. Dummy variables were used to account for various
treatment processes.

The output of the regression analysis enabled the authors to rel ate the economies of size

to the population served. Results indicate that the economies of scde are nearly
exhausted for systems of 7,500 people. In other words, the percentage of treatment costs
above minimum average cost issmal (i.e., 25 percent), even when sysem szeisonly a
fraction of the size to achieve this minimum cogt (i.e., 10 percent). The authors note that
this differs from the acknowledged economies that exist in much larger sysems. They
atribute this to the smdl size of sysemsin the sample used in the andysis, and to the

fact that the technology of the trestment systems "are subgtantidly different” asthey
increesein 9ze. They describe this difference graphicaly.

ACss |, AC.s

& p
<ACLS

Pop

p*

For systems serving populaions below P* the choice of small system technology makes
sense (asreflected in average cost curve ACss). Beyond a service population of P+, the
larger systemstechnology (ACLs) is abetter choice.
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Clark, MorrisWm, Jr., Edward M. Pierce, G. Richard Dreese, and LIyoyd G.
Antle. PC-FINPACK, Version 1.010, Documentation Report and Computerized
Soreadsheets IWR Report 93-E-7, USACE, Water Resources Support Center, Fort
Belvoir, VA. March, 1993.

PC-FINPACK isacomputerized financid andysis and smulation modd for water
supply and waste water digposd facilities. The “overriding rationde underlying the use
of finencid amulation moddsis the assumption that the firm’s managers wish to
maintain agiven ratio of debt to equity in the firm’s balance sheet ...therefore, the
rationa e underlying the operation of PC-FINPACK isthe mgor postulate that the
congtancy of theratio of Totad Operating Revenuesto Total Assetsis an appropriate
basis for financid simulation andysis of the accounting data for water supply and waste
water disposa facilities” (p.1).

The basic input data are a specific facilities number of hook-ups by user class, rates and
annua growmth of mgor activities. Users can dso modify accounting and financia
multipliersin the modd which were derived from fidd studies of baance sheets and
income statements of different categories of privately and publicly owned water supply
and waste water disposal facilities.

The mode was developed in order to support Army Corps of Engineer andysts ”in their
conduct of financia andyses of projects that public sponsors are preliminarily
consdering for privatization” (p.i). Themode can dso be used to determine the
finandd savings to acommunity from participating in alarge, multi- jurisdictiona

water supply or waste water project rather than undertaking its own, smdler facility.

Clark, Robert. M. “Water Supply Regiondization: A Criticd Evauation,” Journal of
Water Resources Planning and Management. Vol. 105, No. 9, (September 1979):
279-294.

The author states that over 90 percent of the nation's water supplies serve fewer than
10,000 customers, accounting for less than 25 percent of the tota population. These
smdl sysems will be serioudy impacted by the Safe Drinking Water Act and should
consder regionaization as ameans of meeting new regulatory requirements. He then
presents a well-documented discussion of the relationship between water syslem size
and drinking water quaity. The economies of scale for water trestment hasled to an
unstated policy “in favor of the sngle plant.” Clark presents a case study to test the cost
effectiveness of large single plants serving digant smdl utilities. Hisandyss
demondirates that "transportation costs are significant and can negate economies of
scale” He concludes with acall for more research into the effects of regionalization on
amdl sysems.
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Community Resource Group (CRG), Inc. Small System Guide to Developing and
Setting Water Rates. Prepared for Rurd Community Assstance Program.
Springdae, AR (no date).

This publication is directed at the boards of directors of smdl system. It includes
worksheets that can be used in the assessment and design of awater rate schedule. The
guide recommends that water systems operate in a sdf-sufficient manner and use arate
dructure that will completely cover the full cost of the water system operations.

Five events are consdered as sufficient Sgnasto trigger arate review:
1) Revenuedid not exceed expensesin each of 3 years
2) Unable to make scheduled debt payments
3) Out of compliance with drinking water Sandards
4) Unableto cover emergency and preventive maintenance expenses
5) No rateincreasein the last three years

Committee on Small Water Supply Systems, National Research Council. Safe
Water From Every Tap: Improving Water Service to Small Communities, Nationa
Research Council, Nationa Academy Press. Washington DC, 1996.

This book reviews the risks of violating drinking water standards and discusses options
for improving water service in smal communities. It includes a detailed review of the
available technologies that are appropriate for treating drinking water in small
communities, and presents a variety of ingtitutiond options for improving the
management efficiency and financid gability of water systems.

The authors discuss how smdl water systems face many of the same problems of small
businesses, and describe the cycle of systemsthat are unable to raise adequate revenues.
"without funding, water systems cannot afford to hire good managers, but without good
managers, water systems will have trouble developing a plan to increase revenues’ (p.7)

The authors suggest that water systems conduct “ performance appraisals’ that should
include andyses of the following types of information:
existence of hedth orders (for example, boil water orders) issued to the water system
or waterborne disease outbresks in the community;
the system's record of response to these orders and outbreaks;
violations of water qudity standards, including monitoring requirements,

the water system's methods for keeping track of its compliance with Safe Drinking

Water Act standards;
the number of gaff and their levels of training;

reponses to sanitary surveys (on-gte vidts by date regulators to ingpect system

source water, facilities, and operations); and

whether the water system has an adequate plan specifying how it will meet present
and future demands & an affordable cost while complying with the Safe Drinking

Water Act and other regulations. (p. 7 & 8).
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Corsamit, C. (Kees) W. Fiscal Health Scoreboard for Water and Wastewater Utilities.
Based on a Publication in “ The Newdetter of the Specia Digtrict of Colorado.”
Prepared by Integrated Utilities Group. Denver, Colorado. 1996.

The scorecard is meant to be used as a* quick, back- of-the-envelope tool” for evauating
the fiscdl hedlth of water and wastewater utilities. It condsts of 25 question, that can be
rated “Yes’, “Nearly”, or “No”. A scoring scale alows managersto rate their systems.
Questions refer to dl key areas of system operation and finance. A sample of the
questions appears below:

Yes Nearly| No
Questions (4pts) | (2pts)| (O pts)
Does your utility meet dl regulatory requirements?
Are user charge revenues sufficient to cover O&M?
Is usage cost per customer stable compared with CPI?
Are tap fees based on fixed asset costs?

Do you have sufficient financia reservesincluding
working capital (over 1/8 of annual O&M budget)?

Cromwell, John E., 111, and Jeffrey L. Jordan. “Linking Full-Cost Recovery and
Sugtainability,” in Joseph Cotuvo, Gunther Craun and Nancy Hearne, eds.
Providing Safe Drinking Water in Small Systems: Technol ogy, Operations and
Economics. Boca Raton, LA: Lewis Publishers, 1999.

The authors note that criteria are being developed in US to evaduate the “ sustainability”
of systems. From an economic perspective sustainability is linked to full-cost recovery
and is ultimatdly “reflected in the system’sfinances” “Thisreasoning leadsto the
hypothesis that the viability of a system can be evaduated through an examination of the
extent to which it (the water system) is recovering the full cogts of suitable operations
through its finances.”

This paper summarize two sudies (included sawhere in this bibliography), noting that
athough they differ in sample Sze, satigticd andys's, selection of variables, and
underlying approach, they result in smilar findings.

On the basis of these studies two indicators appear to be especidly important in
sgnding problems with smadl weater sysems:

Operating ratio (revenues/O&M expenses) > 1.2

Cash flow coverage ([net incometdepreciation] /[ principal +interest]) > 1.5

For comparison the authors note that Moody’s Investment Service recommends 1.5 and

1.9 for these indicators. From the results of the two studies the authors suggests that
sugtainability requires three different types of capacity:
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1) Capacity to obtain cash - Smple cost recovery is not enough. Systems mugt
establish a buffer if they are to be sustainable (operating ratio > 1.2)

2) Capacity to hold onto cash; not allow diversion to other uses

3) Cgpacity to plan in enough detal in the intermediate term (5 years) to assess and
cover future financial needs

Cromwsdll, John E., 111, Scott J. Rubin, Frederick A. Marrocco, and Mark E.
Levan. “Busness Planning for Smdl System Capacity Development,” Journal of
the American Water Works Association 89, no. 1, (January 1997):47-57.

This article reviews the State of Pennsylvania s efforts, which predate the 1996 SDWA
Amendments, to develop aviability program. The key to the framework for these
efforts was the ingstence that water systems be operated like abusiness. State actions
thus have focused on efforts to assst systems with business planning and the
coordinetion of state agenciesto facilitate and fund effective planning and action.

Pennsylvania has developed two tools to assist systems with the development of
business plans. Thefirst, PAWATER, isacomputerized cost-estimating model that can
estimate total capita and operating costs. The second is a salf-assessment manud that
includes aligt of ample diagnostic questions and a smplified worksheet that can be used
to develop an dementary five-year capitd and operating budget.

This article dso summarizes the methodology and the findings of the * benchmark”

study prepared for the Pennsylvania Department of Environmental Protection (included
elsawherein this bibliography). A combination of indicator percentiles and “warning
flag” benchmarks serve as measures of the level of assurance that is provided by a
system’s business plan. System managers can use these as tools to measure their own
performance; state agencies can use them as away of ng the overal needs of
water systemsin the state and designing programs to target specific problems areas. The
authors caution that any system of assessment must be accompanied by a hedlthy dose of
“common sense and experienced sdf-judgement”.

Severd charts and tables that illustrate the gpproach adopted by Pennsylvaniaare
included inthe article. Six types of indicators varigbles are included: system
characteristics, demographic, caculated demographics, financid, caculated financid,
violations. A portion of the table for municipa systemsis reproduced below to illustrate
some of the indicators that proved to be sgnificant in the Pennsylvania study.
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Benchmarks
Indicator Yellow Red
Indicator Per centile Warning | Warning
50" (median) Flag Flag
Municipal Systems
Av. production (gpd) 60,000 - -
# of connections 318 - -
Familiesin poverty (%, 1990) 7.3 8.0 9.5
Median household income (%, 1989) 27,112 - -
Change in population (%, 1980-90) -2.0 1.0 -2.0
Elderly households (%) 25.4 27.0 285
Operating revenue ($) 72,904 75,000 55,000
Operating expense ($) 54,835 65,000 50,000
Expense per 1,000 ga 2.20 - -
Expense per connection (%) 189 175 160
Revenue per connection ($) 211 230 190
Operating ratio 1.2 - -
Average revenue as % of median 0.8 - -
household income
Tota MCL violations 0 - -
Tota monitoring and reporting 1 1ormore | 1or more
violaions
Cromwell, John E., Ill, and Scott J. Rubin. Development of Benchmark Measures

for Viability Assessment, Bethseda, MD: Prepared for the Pennsylvania Department
of Environmental Protection. Apogee Research, Inc. 1995.

This study arose from discussions about “viable’ water systems as severa dates,
incduding Pennsylvania, sought to find ways to address the regulatory dilemma caused
by the proliferation of small water systems, and the inability of older smal water
systems to cope with the strain of changing socio-economic conditions, and increasing
regulatory demands.

This report begins with the premise that the business plan “is the framework within

which the water system makes an ingtitutional commitment to be sdf-sustaining and to
provide adequate technica, managerid, and financid capabilities to mest future
chdlenges*“(p.I-2). The purpose of this study was to develop a methodology to devise
indicators and benchmarks to “measure the level of assurance provided in business plans
for smdl water systlems’ (p.I-5). These indicators are intended to be used not to
“determing’ viability, but to focus on “assuring” viability (p.I-5). The authors based
their gpproach on the assumption that if water systems are, in fact, businesses, then the
methodol ogies used by investors to evauate business plans should be gpplicable to
water systems.
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The authors cite severd objectives for the development of viability assessment tools for

sndl water systems:

1) to better characterize the problem and facilitate the introduction of other resources

2) toidentify and target troubled systems so that they can receive assistance

3) to prevent other systlems from dipping into trouble

4) to require greater assurances of viability as a condition of the formation of new water
sysems (p. I-1).

The study began with a search for “indicators’ ; those pieces of information that might
be related to the ability of a system to meet existing and future performance
requirements. Likey candidate indicators were drawn from the physical, demographic,
and financia characteristics of water systems serving less than 1,000 connections in the
date of Pennsylvania. Data was collected from four state agencies, the US Bureau of
Census (1990) and the Pennsylvania Manufactured Housing Association. Themain
anadyss focused on those systems that had the most available data. Both private and
publicly managed systems were included. The find data set that was available for
andysis condsted of 244 systems, in three ownership categories: municipa authorities,
munic pdity-owned systems, and investor-owned (Public Utility Commission-regulated)
systems.

The authors dso developed an independent field assessment toal in order to rank
systems based on 16 criteriathat relate to water systems performance. State drinking
water officias who were familiar with the systems used thisindex to perform field
assessments on the water systemsincluded in the andysis. Indicators variables were
datigticaly tested usng these externdly solicited judgments of performance
(validation). Benchmark ranges were then determined to establish potentiad warning
sgndsfor each of the Satidticaly rdevant indicators (cdibration). Asafind step, the
authors compared their benchmarks againg rating systems developed by other
researchers.

Separate sets of benchmarks were devel oped for public and private systems because of
the “differencesin tax laws, financing methods, bond covenants, accounting practices’.
Based on their research the authors propose 24 benchmarks that can be used to separate
successful systems from unsuccessful systems in terms of yellow and red warning flags.
The study dso presents “indicator profiles’ in the form of adigribution of vauesin

esch of the 47 different continuous variables used in the study. These profiles enable
water system managers to eval uate the business plan prepared for their water sysemsto
those of amilar water systems. The authors caution that no one benchmark or profile
can serveto tell the “whole story” of system performance, and just asin the case of
investor evauation of businesses, a hedlthy dose of subject judgement based upon
knowledge of the Stuation of each water systems is required.

A-24



The authors draw severd conclusions based on their research:

1) There are key differences between systems by ownership type.

2) Theandyssof municipd sysemsislimited by the differences in accounting
practices among municipaities, and the data found in balance sheetsis particularly
unreligble for thistype of analyss. Income sheet data were much more likely to be
comparable among systems.

3) Thesmdlest systems andyzed in the study, mobile home parks and homeowner
associations, lack the type of financid datathat are necessary for this type of
andyss.

4) The use of frequency digtributionsis a particularly good tool for the reative
assessment of systems.

5) The“vdidation approach” used in the study seemsto have worked well. The
“intuition of field saff seems to be remarkably consistent with financid theory”
(p.IV-6, & 7).

The anadlyss of indicator variables dso provided some important conclusions.

1) SDWA violations. Monitoring and reporting violations are correlated to viability.
Maximum contaminant level violations are not.

2) Sourcewater: Surface water systems are overwhelmingly less able to meet
operationa demands.

3) Sze: Groundwater systems serving less than 100 connections ( <30,000gpd) and
surface water systems serving less than 500 connections (<150,000gpd) are more
likdy to bein finencid difficulty.

4) Community demographics. “Troubled sysems are in troubled communities’.

5) Water system finances. Adeguate revenueis “absolutely essentia to water systems
cgpabilities and performance’ and “the inditutiona Structure of the water sysemisa
critical determinant of whether adequate revenues are generated” (p. 1V-8)

The following table presents the measures developed during this research project. The
authors caution that these measures are “ conceived as planning toals, intended to
support the process of developing water system plans’ (p.1V-4) and that the “ ultimate
measure of viability isthe busnessplan” (p. IV-3). The mgor findings from the report
were developed into a business plan manua that can be viewed ot line or download as

an MS-Wordfileat:
(http://www.dep.state. pa.us/dep/subj ect/advcoun/techctr/eval bpmanualfinal 3.doc).
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Benchmark I ndicators of Viability

Benchmark Indicator Yellow Red
Zone Zone

For All Systems
Primary source of water Surface | Surface
Number of M&R violations in the last 3 years 1 or more | 1 or more
Percent of families with incomes below poverty level in municipdity 8.0% 9.5%
Median Household income in municipaity as % of statewide median 95% 90%
household income
Percent of households headed by a person age 65 or over in municipality 27% 28.5%
Percent change in population in municipality during last ten years 1% -2%
Population of municipaity 3,000 1,500
For Municipal Authorities
Equity Ratio (equity/total assets) 70% 80%
Operating expense per 1,000 gallons $3.40 $3.80
Net income per connection $11 $1
Operating revenue per service connection $310 $350
Operating revenue divided by operating expenses 115% 108%
Revenue per connection as a percent of median household income 1.3% 1.5%
For Municipality-Owned Systems
Operating expense per service connection $175 $160
Operating expenses $65000 | $50,000
Operating revenues $75000 | $55,000
Operating revenues per service connection $230 $190
For Investor-Owned Systems
Operating expense per 1,000 galons $2.00 $1.75
Operating revenue per service connection $285 $220
Operating revenue divided by operating expenses 110% 100%
Revenue per connection as a percent of median household income 0.9% 0.8%
For Groundwater Systems
Average production (gallons per day) 30,000 25,000
For Surface Water Systems
Average production (gallons per day) 150,000 | 125,000
Operating expense per 1,000 galons $2.50 $3.00
(pl11-39)
Cromwell, John E., 111. “Strategic planning for SDWA compliance in small systems”

Journal of the American Water Works Association: Vol. 86, #5 (May 1994): 42-51.

This short 1994 article the author offers decision makers a preview of what to anticipate

from the changes that will be required under SDWA regulaions. The article is meant to

provide away of being able to predict the total future costs of al of the expected
changes, o that systems do not incrementally begin to make changes only to find out

that their best long term dternatives may lie in ancther direction. Or in the analogy used
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by the author: “ Should you invest alot of money in the old car (i.e., the old gpproach to
SDWA compliance), or isit time for anew one?’ (p.42)

The article uses a*“ sdf-diagnostic” approach of posing a series of questionsfor smdl
managers about their water systemsin Sx key aress.
- Microbiologica contamination

Dignfection by- products

Corrosion by-products

Natura geologic contaminants

Agriculturd chemicas

Industrid & commercid chemicals

The author argues that consumer awarenessis “the ultimate compliance requirement”.
“Nothing focuses the mind like cost estimates’ and getting customers to appreciate the
changes that must be needed in the system isthe firgt step in ensuring that the financid
resources will be there to make the tough choices needed to maintain compliance and
protect the heath of the community (p.50).

The article provides an example of the type of the Smple assessment tools that can be
provided to smal systemsto assst them in the process of developing long-term plans.

These plans can highlight the many opportunities for cost saving aternatives that would
be missed from the smple incremental process of meeting SDWA deadlines.

Dreese, G. Richard and Janice A. Beecher. “Deveoping Models for Assessing the
Financid Hedth of Smal and Medium-Sized Water Utilities” Journal of the
American Water Works Association, Val. 85, no. 6 (June 1993): 54-60.

The purpose of thisarticleisto present areview of the bankruptcy and failure-prediction
models from the financid literature, discuss some of the problemsin applying these
models to water systems, and describe the development of a distress classification model
for water utilities

As might be expected, the interest in predicting busnessfalure is greet anong financia
ingitutions. Early research recognized that bankruptcy among smdl firms was grester
than among larger firms. Bank failure research identified poor management, asthe
primary cause of fallure and closure.

Later faillure models were empirically derived, with no theoretica basisfor choosing a
variable other than the fact that it has been shown to be satidticdly sgnificant. One of
the mogt consistently significant predictor variables has been cash flow. The authors
argue that the gpplicability of these models to water systems face severd problems.
They are mathematically complex, thus requiring Setigtica expertise. They are data
intensive, thus requiring easy accessihility to the necessary databases. And the
abundance of variables used in the mode s resulting in problems with multicollinearity.
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Previous financia distress modds had identified four common ratio types that are
critic in the financid performance of any enterprise:

1) leverage

2) liquidity

3) profitability/income

4) higorica earningg/profit trend

The authors examined 10 ratios that fit into these four types. For smplicity and because
of the redundancy of these severd of these ratios, the authors only used the variables
having a negative rdaionship to failure. The distress score is caculated by summing the
ratios.

Ratio type Ratio
Profitability (net income + depreciation) / (annua operating revenue)
Liquidity (current assets) / (current liabilities)
Leverage (current stock equity) / (total assets)
Profit trend (retained earnings ) / (common stock equity)
Growth and efficiency (annual operating revenues) / (total assets)
Efficiency and profitability (annual operating revenues) / (annua operating
expenses)
Profitability (net income) / (annua operating expenses)

The authors calibrated the model by caculating scores for the 15 strongest and weakest
water systemsin the NAWC (1993) database (based on their return on equity), and
fitting them to anormal curve (using 1.5 standard deviations to capture 82 percent of all
sysems).

Classification Range of sum of ratio
Good to excellent 3 4.00
Weak to margina 3.01t03.99
Distressed £ 3.00
Bankrupt Assets < Liabilities

Farmer, Haig and Sharon Rallins. Managing Your Utility’s Money: The Trainer’s
Manual. USEPA Office of Water Publication. EPA 430/09-91-014. 1991.

The purpose of this manua (and associated workshop) is: “to present financia
management and user fee information for local officids’ - *“help participants establish
sound financia management practices, assess the financia hedlth of water and
wastewater systems and raise revenues through increasing user fees.” (p.i.)

The manud dates that the key to protecting the multi-billion dollar invesment in water
and wastewater treatment fadlities is “municipd officids ability to acquire sufficient
operating revenues’ (p.i.) and that the best source of revenues is dso most politicaly
difficult: user fees. The authors state: “The user sarvice charge is the centra and most
important piece of a utility’s puzzle’ and “usudly accounts for 80 to 90% of the utility’s

total revenues.” (p.111-23)
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The manuad aso contains “checklists’ to identify recommended practices, and a primer
on the principles of good financia management, and includes detailed definitions and
sample worksheets for the calculation of key financid ratios. The authors stress that
water and wastewater utilities must be run as salf-supporting businesses.

The monitoring of severd financid ratiosis recommended. These should be calculated

on amonthly basis (where gpplicable) to identify trends, predict future needs, and make

comparisons to other systems. The following seven measures are recommended:

1) Operating ratio = (total revenues/total expenses): This should be caculated
annualy. Must be at least 1.00; greater than 1.00 if the utility has outstanding debt

2) Coverage Ratio = (revenue available for debt service/debt service expenses), where
revenue available for debt service = (total revenue - non-debt expenses)

3) Budgeted vs. Actual Revenues

4) Budgeted vs. Actual Expenses

5) Cash flow (total Revenues —total operating expenses). Cash flow must always be
positive.

6) Unit Cost [ (operations, maintenance and replacement cost + debt service cost)/total
flow]

7) Equipment Replacement Fund %. (ERF%) = [(ERF/(total operating expenses-
principal and interest payments)] X 100 %

Fite, Steve. Accounting for Rural Water Systems. A Practical Approach. Prepared for
the National Rurd Water Association, under contract from the USDA Farmers
Home Administration. Washington, 1980.

While this book is intended for the managers of rural water systems the author hopes
that it will be useful to rurd water boards, accountants, funding officids, and al rurd
water decison makers. It provides a complete guide to the establishment and
maintenance of accounts that will meet Generdly Accepted Accounting Principles, thus
dlowing smdl systemsto easly conform to lending and management requirements. It
also contains detailed description of accounts, and details on starting up a bookkeeping
system.

The book provide details on how various cost and revenue elements can be alocated so
that they can later be used to develop financid ratios to evauate system performance. It
also provides recommendations on how to handle inventories and depreciation, and
sarves as areference source of financid definitions. The book contains a brief section
on financid analysis using the information developed from the accounting sysem. The
author recommends that the following accounting information should be routindy
collected and reviewed.
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Income Statement
(Net Gain — Income) > Expenses
- Shouldn’t betoo large - recommended that Gain <20% of total sales
- Bresk evenisidea (when assets are properly depreciated)
- Lossof more 10% of total sde dictates action (raise rates/reduce
expenses) - Smdl systems have few areas to reduce expenses
Average Income and Expense per meter
Cost of producing water
Balance Sheet
Managers should observe trends in cash funds, reserve, tota cost of system,
remaining debt, membership fees, and retained earnings.
Water Loss
Managers should check thiswith their Master meters. Loss should not exceed 10
percent.

Grinnél, D. Jacque, and Richard F. Kochanek. Water Utility Accounting (Second
Edition). Prepared for the American Water Works Association. 1980.

The purpose of this publication isto meet two basic needs. “1) to provide water utility
managers with an underganding of how accounting informetion can aid themin
performing the management function more efficiently and effectively” and (2) to help
give trained accountants “ingght into the information needed by the various groups
interested in the activities of water utilities” (p.iii)

The book assumes that the reader has some knowledge of accounting and addresses the
needs of both investor-owned and municipa water sysems. Examples of dl accounting
concepts are presented using examples from actua water system accounts.

While some basic assessment techniques (historical comparisons, comparing actud and
budgeted revenues/expenses, unit cost standards) are described the true vaue of the
publication is as a complete reference source for the operation of water utility accounts.
(note: A 3% Ediition of Water Utility Accounting was published in 1995 but could not be
obtained for review)

[llinois Commer ce Commission (ICC), Water Policy Committee. Regulating Small
Water and Sewer Utilities: Problems and Some Solutions. Springfield, IL 1985.

This report focuses primarily on "subdivison™ utilities. The problems. developers
initidly underwrite operating costs until subdivison is built-out, then they turn

equipment over to owners who must face higher cost of operation; if subdivisons do not
sl out homeowners are left with an overbuilt sysem; revenue from systems are
inadequate to offset operation costs; inexperienced operators. Some solutions:
Commission assstance for devel opers, encourage connection to larger systems;
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encourage merger with professiona water management company; better coordination
with |EPA to prevent creation of smdl systems; revise regulatory requirementsto ensure
financd viability of smdl sysems

lowa Department of Natural Resour ces (lowa DNR). Self Assessment Manual for
lowa Water System Viability. September 1996.

These sdlf-assessment manuas are designed for four different types of systems based on
their ownership type (rura water association and municipa, privately-owned, mobile
home parks, homeowner association and municipality-owned systems using a casht basis
accounting system).

Each manua has three parts: an introduction that describes the need for business-like
behavior by water utilities and instructions on how to use the manud; a series of
structured yes/no questions to assess system facilities, management, and finances; and a
st of budgeting worksheets to use in planning the financid future of the system.

Although this method of sdlf-assessment does not use benchmarks per e, it does guide
system managers in the collection of basic financid and budgeting data. Thisdlows
managers to trace the performance of their own systems over time, and to dert them to
imminent financid problems.

Copies of the manuas can be viewed or downloaded from the lowa DER web Site
(http://www.state.ia.us/gover nment/dnr/or ganiza/epd/wtr suply/viabilty/via.htm). A amilar st
of manuasisin usein Pennsylvania and are available on the Bureau of Water Supply
Management, Financia and Technical Assstance Programs web site.

(http: //mnww.dep.state. pa.us/dep/deputate/water mgt/wsm/wsm _tao/finan_tech _asst.htm)

Jarocki, Bill and Timothy J. Wilkinson. Idaho DEQ Water System Capacity
Assessment Tool for SRF Loans: Managerial, Financial and Technical Capacity
Indicators for Idaho DWSRF Loans, Preiminary Report (version 2.0),

Environmental Finance Center at Boise State University, March 1997.
(available at: http://sspa.boisestate.edu/efc/Publications/water _system capacity.htm)

This document was produced by the Environmenta Finance Center at Boise State
University in cooperation with the Idaho Divison of Environmental Qudlity. The

purpose of the assessment tool isto provide guidance to Idaho and other states asthey
prepare to meet the 1996 SDWA Amendments requirements to develop and implement a
methodology that will yield a determination of public water supply capacity or

cgpability.
The assessment tool is Smilar to others that have been devel oped by the USEPA, dates,

and researchers. The focus of the report is on producing measurement criteria for
technica capacity, fiscd and financid management capacity and generd management
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capacity. A decison-tree format is used in portions of the report and each component
includes a section on “who” should be using the tool and “how to use the results’.

The report includes separate assessments for fiscal condition (ability to raise resources
for proper operation) and financia management (how fisca resources are managed).
The format of the assessment consists of questions concerning system finances (i.e.,
frequency of rate review, additiond revenues sources, bond rating, etc.) and calculations
of various measures

Some of the measures/tests used in the tool include:

Revenue sufficiency:
Tota user charge revenues— Total water systems expensess 0
Affordability:
Average residentia user charge per month £ 1.5 percent of average median
household income per month
(Notes that: the State of Washington uses a “range of 1.25 to 1.75%; usesa
“disadvantaged community threshold” of 2% of 80% of the Statewide non
metropolitan average median household income; and recommends that any figure
above 2% should be investigated).
Cash flow — contingency reserve
Operating cash (annua) 2 1/8 (O&M + G&A)

O&M=> operating and maintenance expenses

G& A=>generd and adminidrative expenses

Jordan, Jeffrey L. ,Christopher N. Carlson, and JamesR. Wilson. “Financid
indicators measure fiscd hedth,” Journal of the American Water Works
Association. Vol. 89, n0.8 (August 1997): 34-40

“The purpose of thisarticleisto provide a et of financid indicatorsto ad utility
managersin their efforts to measure financia health and performance.” (p.34)

Based on areview of past sudiesthe author’ s sate that while water systemsrarely go
bankrupt, “nonviable’ systems have two genera weaknesses.

1) they are undercapitdized - no reserve or depreciation fund for capital replacement
2) they don't raise enough money to operate an adequate operation and maintenance

program.

The problems of water system finance can thus be summed up with two questions:
Can the system pay its capita needs?
Can the system cover the full cost of water?

Conseguently, utility managers require two types of andytica tools. one to measure the
system’ s ahility to raise cash, and another to andyze cash flow for revenue sufficiency.

In order to develop these tools the authors andyzed 1993 State financid audit dataon
442 publicly owned utilitiesin Georgia. They separated these into 4 Size categories
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based on the number of connections (<1000; 1,000 to 10,000; 10 to 50,000; >50,000),
Using utility income statements and balance sheets, they collected 22 variables and
created 96 non-redundant financid retios.

Borrowing from the financid literature, the authors use awater andogy to describe
financid hedth of awater sysem as afunction of the sze of liquid assets (the
reservoir), cash flow (inflow into reservoir), debt (measure of the potential drain), and
expenditures (draining of liquid assets). The likdihood of the business fallure of the
water system is then described in terms of these factors:
- Thelarger the reservoir — the smdler the chance of falure

The larger the inflow (net cash flow), - the samdler the chance of falure.

The larger the amount of debt — the greeter the chance of failure,

The larger the expenditures relative to revenues — the greater the chance of falure.

(p. 36)

The authors divided the 96 financid ratiosinto four categories that represent the four
elements of the reservoir model. Factor analysis was then used to reduce the number of
ratios and to select asingle best ratio to represent the four components of the modd (size
of liquid assets, cash flow, debt, expenditures). The four ratios selected by this process
were:

Ratio Represents Suggested range
Current ratio: Size of the reservoir 15-21
current assets/current liabilities
Cash flow: Inflow 15+

Net income + depreciation /
principal & interest

Debt to equity: Potential drainon system | 21-3.1

total debt/total equity

Operating rétio: Expenditures 1.2 and above

Gross revenue / O&M charges:

Return on assets Utility financia 6 - 10% (or as high as
Net income/net assets performance bond rates)

A fifth variable, Return on Assats (ROA) isadso discussed a length in the article. ROA
is described as an excellent measure of the how well the total assets of the system of the

utility are performing.

The effectiveness of the variables as afinancia tool were assessed by using an ordinary
least squares regression test with ROA as the dependant variable to see if the four
variables could explain the variation in the dependent variable. All four independent
variables had a sgnificant effect on ROA.

The authors state that the recommended variables and their values are comparable to

those used by Moody’s Investor Service. They advise system managers thet these ratios
will provide the mogt information by following them acrosstime. The author’s aso note
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that these same ratios are used by the American Works Association’s Qual Serve

Program.

Jordan, Jeffery L., Christopher N. Carlson, and James R. Wilson, “Financid
indicators messure fisca hedth”, Water Resources Bulletin, Vol 32, #1 (Feb 1996):

137-144.

The authors used finandd information from 25 amdl water utilitiesin Georgiato
develop aregresson mode for ng the financid performance of water systems.
The data included 24 data categories including income statements and retained earnings,
from which 57 financid ratios were condructed. These financid ratios were subjected
to principa component analysis and reduced to 27 ratios which were further grouped
into four genera categories which represented; (1) Size of liquid assets, (2) cash flow,
(3) 9ze of debt, and (4) sze of expenditures. The selected ratios are shown in the table

below:

INDICATOR

RATIO

MEASURES

Sze of liquid assets

Current Ratio =
(Current Assets) / (Current Liabilities)

Easly obtainable indication of the
extent of liquid assets available to
the utility - if high may indicate a
lack of new/young utilitiesin
sample

Debt Leverage (or debt to equity) =
(total debt) / (total assets)
Cash flow Interest Coverage = Indicator of whether the utility
(Net Income) / (Interest Expense) can cover its debt requirements -
it determines how much internally
generated cash is available for
Return on Assets = capital expenditure and debt
(net income + depreciation)/(tota amortization (payback)
assets) Standard financial ratio for
measuring the income generating
ability of the utility’s assets
Expenditures Operating Ratio = The higher this operating rétio,
(Operating Revenue/Operating the higher revenue is than
Income) expenses

Operating Income = (total operating
revenues-operating expenses +
depreciation)

The authors argued that the best measure of system financia performance is debt service
coverage (aso referred to as “bond coverage” or “coverage ratio”). The “bond
coverage’ = (net revenue available for debt service)/(interest + principle). Where “net
revenue’ = (gross revenue from water services - operating and maintenance expenses
(but w/o depreciation). The coverage ratio can be caculated using the following steps: (
1) totd dl revenues, dl sources (annud), (2) total al non-debt expenses (annua) and all
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operating expenses excluding principa and interest payments, (3) subtract and (4) divide
by sum of yearly debt service expenses (interest plus principal). Accordingto EPA; a
common ratio isabout 1.25. The resultant coverage ratio indicates if the utility has
enough money to pay debt and till have enough left to cover contingencies or
unexpected problems (i.e., afinancia cushion for renewas and replacement).

The estimated regression mode used the debt service coverage as the dependent
vaiable. The estimated coefficient on five explanatory variables were:

C = b, +0.03CR +0.37LE, + 0.12INT, + 25.24R0OA, +0.310R

Where:

C; = debt service coverage of the ith water utility, CR = current ratio, LEV; = debt to
equity ratio, INT; = interest coverage, ROA, = return on assets and OP, = operating rétio.
The estimated equation explained 89 percent of the variation in debt coverage among the
25 utilities. A Probit modd was dso used and it correctly predicted the proper number

of utilitiesin each of debt coverage category (i.e, it placed 15 of the 23 in the correct
category, and was close on the rest).

The authors concluded that the liquid assets modd used in the study accounts for two
important components of financid viahility, these are, the ability to raise capitd, and the
ability to cover the full cost of providing water services to the utility’ s customers. Also,
the debt coverage ratio indicates the ability of autility to meet dl its revenue
requirements and its debt payments and to have areserve and replacement fund to
address future needs.

The authors aso concluded the specific ratios found to represent the theoretica
categories of the modd are probably sample specific and the reliability of any specific
vaiadeislimited to amilar samples.

Kang, Suki. Welfare Implications of Public Subsidies to Rural Water Systems.
Dissartation. Oklahoma State Univerdty. December, 1987.

The purpose of the study was to determine “whether the subsidy policy to rura water
sysems actudly increases socid welfare and how much” (p.28). Since the rurd subsidy
program is specificaly intended to assst low-income families, Kang aso investigates
whether these benefits actualy reach the target population. He argues that there are two
digtinct populationsthat livein rura areas. those who are there because of heritage or
occupation; and those who are there to capture “locationd benefits such aslow rent, low
land prices and/or high psychic prices’ (p.6). He assume that this second group can be
identified by their higher income, and that taxpayers would be unwilling to knowingly
subsidize water supply for this group.

Kang performs a Cost Benefit Analysis (CBA) in order to evauate the impact of the
subsidiesto rura water systems program (STRWS) . CBA is based upon welfare
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economics and involves the identification of socid objectives and the measurement of
welfare change due to palicies or programs. Socid objectives can be identified using
“conventiond” CBA, which adopts potential Pareto improvement (whether winners
“could” pay losers), and/or norconventiona CBA, which incorporates a distributiona
weighting sysem. Kang chose to use both approaches in order to measure
improvements in both economic efficiency and equity.

In order to measure the changes in benefits and cost, Kang uses a "with and without"
approach. Firgt, benefits and costs are measured without the subsidy. Then, they are
measured with the subsidy. The difference in these two estimates is the margina benefit
and cogt, or the impacts of the subsidy program.

The study describes two mgor forms of benefits from the STRWS assistance: direct
benefits, which include areduction of individua water bill and the increase in water
consumption; and indirect benefits, such as the reduction in public hedlth risks, and the
psychic stisfaction to atruistic tax payers.

The direct costs of the STRWS to the government come in the form of grants, low-
interest [oans, and administrative codts. Direct costs to households come in the form of
higher water bills due to the higher consumption encouraged by subsidized water prices.
Indirect costs include the negative externdities associated with the dissatisfaction of
taxpayers who pay for the subsidy, and the sprawl caused by the development of rurd
water systems.

Only direct costs and benefits were included in the analys's, because of the difficulty of
quantifying indirect costs and benefits. Direct costs and benefits were considered to be
summarized by changes in the consumer and producer surplus.

Theinitid datafor the study came from a 1984 random sample survey of Oklahoma

rurd water systems, and households served by those systems, that was carried out by the
Oklahoma State University Agricultural Economics Department. These data were
combined with a complementary survey of 11 rurd systems and households conducted

in 1987. Water demand equations were derived from the first survey. Datafrom the
second survey focused on water system characterigtics (miles of line, number of
connections, water supplied, years of operation, etc.), customer characteristics (income,
consumption, family sze) and the loans and grants received through the FmHA

program.

Since the length of time in operation was different for the sysems in the study, al cost
and benefits estimates were annudized in order to make them comparable. Costs and
benefits were also calculated per 1,000 gdlons of supply and demand for the same
reason.

The author draws 6 conclusions from this benefit cost analysis.

1) thepublic subsdy isinefficent asawhole

2) onedollar of public cogtsis required to transfer 50¢ to private beneficiaries,
3) the subsidy is efficient for low-income groups,
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4) margind socid benefits differ only dightly between the two income groups,
5) subsidy didribution was higher to higher income groups; lower for lower income;
6) substantid amounts of public funds go to the locationd preference group.

Keegan, Mikeand Tom Crawford. 1997. “ EPA Compliance Data Clears Up
Common Misperceptions on Small Water Systems.”
http://mww.ruralwater.or g/sdwispaper.htm. December 10, 1997.

Inthis article, researchers from the Rural Water Research and Education Foundation
review nationa data from the USEPA Safe Drinking Water Information System for
fisca year 1996. The purpose of the analysis was to “ get to the bottom of the common
public perception that (small) public water systemsin the U.S. do not provide safe
drinking water to their customers’. The document includes a breskdown of Type 21
(maximum contaminant level of acute tota coliform) SDWA violaionsin FY 1996 by
violation type, system size, ownership type, and date.

The authors conclude that “smal *locd government’ water systems do not violate the
most serious SDWA requirements more often than large publicly owned community
water systems’. The authors recommend that EPA develop apolicy that targets systems
having these type of violations, and provide assstance to immediately address the

source of the problem that caused the violation. They argue that this approach would be
more effective than the current “ sustainability” tests that are being required of dl
community water systems.

Kingdom, Bill, John Knapp, Peter LaChance, and Myron Olstein, Performance
Benchmarking for Water Utilities, AWWA Research Foundation and American
Water Works Association, Denver, 1996.

The report does not attempt to present along list of performance benchmark ratios, since
these are “rarely of vaue because of the need to account for the range of factors that
impact those ratios but which are outside the control of management” (p.xix). Rather,
this report demonstrates how to go about performance benchmarking by describing al of
the necessary stepsin the process. The report does present a sample data set of
quantitative performance ratios that can be used by practitioners to compare their
performance, and “ devel ops a series of mode s into which utilities can enter their own
datato compare their performance to that of an *average performing utility’ faced with
the same data values’ (p.xx). The report aso includes a chapter on sources of water
utility datain North America and a case study to demonstrate performance
benchmarking techniques. The authors view this study as a“firgt effort” to introduce
benchmarking to water utilities.

The report is divided into two parts with a separate section dedicated to “metric” and

“process’ benchmarking. Metric benchmarking is defined as “the quantitative
measurement of performance in terms of inputs, outputs, outcomes and the relationship
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between them”. Process benchmarking is defined as the “mapping of one' s own process
and subsequent comparison of your process with those of other companies with
exemplary performance in asmilar process’ (p.11).

The authors used a variety of research techniques in their gpproach to the investigation
of benchmarking. A questionnaire was sent to utilities to determine the extent to which
certain performance measures are used. Interviews were aso conducted with severa of
the survey participants. The literature was surveyed to compile alist of available data
sources, and the available data was compared with those needed to establish
performance benchmarks. A smal number of benchmarks were prepared from existing
databases, usng andytica techniques that ranged from simple ratios to multivariate
regresson models. A demonstration process benchmark evaluation was aso conducted
in conjunction with one of the participating utilities.

In the section on metric benchmarking the authors state that there are severd
requirements for effective performance measurement:
. asat of measures that captures most or dl of the key features of the process or
function of interest
an understanding of those explanatory factors that are outside of the control of
management that impact performance
accurate, timely, consgtent interna data that are related to the function of interest
comparable externd data from comparable externd organizations
andysis techniques (p.15)

The authors describe benchmarking as an eight step process.

1) Select process or function for benchmarking

Specific areasto be targeted for benchmarking can be derived from the utility’ s Mission
Statement or Strategic Plan. The authors dso suggest alist of questions that can be used
to guide the sdlection process (i.e.,, What is essentid to the organization’ s success?,
Where are we currently experiencing problems? What are the critical outputsin the
problem areas?, etc.(p.19))

2) Define how to measure performance

The set of measures used to capture performance must be focused on the function to be
andyzed and smal enough to be easily gpplied. The authors separate performance
measures into two categories, outcome measures and efficiency measures. By ther very
nature water utilities impact key groups of stakeholders. Outcome performance
measures are based upon the expectations these stakeholders. The report lists seven
groups of stakeholders and presents measures that have been used to capture the needs
of these groups. A sample of some of the measures related to these groups appears
below:
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Area of concern — Item Example of measure
Adequacy measures — availability of raw water Sprinkler ban not more than once every 10 years
Reliability measures — interruptions to supply # of customers who experience an interruption in
supply without notice
Quality measures - water quality at the customer | Volume of water entering system in violation of
tap MCL for total coliform
Customer satisfaction — response to inquiries Response time to remedy complaints
Staff — accidents or injuries Industry average over last 3 years
Financial management — quality of management | Bond rating
Stewardship — main breaks Number of main breaks per mile

Efficiency performance measures have commonly focused on operating and
maintenance cogts and are usudly presented in the form of asingle number. Retios have
long served as the standard measurement tool. However, the authors advise againg the
use of “headlineratios’ of inputs to outputs (i.e., $¥1,000 gal.) that are often more a
result of the operating environment faced by the utility and thus are beyond the control

of management. The report includes six gppendices containing examples of efficiency
measures for various components of water system operation (water resources, trestment,
distribution, planning, and support).

3) Define explanatory factors

Explanatory factors are those e ements of awater system beyond the control of
management. It isimportant to group water systems by these factors so that
comparisons are made between systems that are experiencing smilar operationa
conditions. Thereport includesalist of 10 such factors

Factor Examples
Physicd size Length of main (mile)
# of customers (count)
# of connections (count)
Expenses Transmission and distribution costs ($ & KWH)
Customer demography | Customer class (# of residentia, # of commercial, etc.)
Water consumption Tota (mgd) by class

Per capita
Asset stock Unaccounted for water (%)
Human Resources Contracting out (% of total O&M costs contracted out)
Ownership structure Type (investor, municipa, authority)
Sources of water Type (% surface, % ground, % purchased)
Treatment facilities Capacity (mgd)
Billing Frequency (times per year)

4) Define data requirements

Datarequired for the andlys's are sdlected based upon areview of the chosen
performance measures, while dill accounting for the explanatory factors. If the required
data are not readily available from published databases, then the cost of surveying or
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other data collection efforts must be considered. The quality of the data must be
asessed beforeit isused in any andysis.

5) Select comparison organizations

Organizations chosen for comparison should have explanatory variablesthat are smilar
to the subject utility. The number of comparison organizations will depend upon the
cost of collecting the required information. The authors recommend aminimum of &
leedt SX.

6) Collect data
The authors caution that inaccurate data collection, or the collection of data that are
improperly defined will reduce the level of confidencein the find andyss.

7) Analyze data and present findings

Severa principd techniques for analyss are described in the report. Outcome
measurement isasmple comparison of these measures between utilities or utility
averages. Performance ratio andysstypicaly conssts of “ranking tables’ for
indicators, which describe the dimension being measured, ligs the utilities being
compared and show the performance ratio of each. Thelisting is presented in rank order
and utilities can see where their own performance fits into the range of retios. Again,

the authors caution that care must be taken to pay attention to explanatory varigbles
during these comparisons. Mathematical or statistical modeling can be used to control
for explanatory factors while making performance comparisons. The report contains a
separate chapter that provides examples of each type of andysis (see below).

8) Initiate performance improvement program
The god of performance assessment is to improve the effectiveness of the organization.
Review of assessment andyss must be followed by actions that improve performance.

Quantitative Analysis

One chapter of the report is dedicated to providing demonstrations of the andytica
techniques that recommended by the authors. All of the examples focus on operation
and maintenance costs since it was assumed that there would be broad interest in these
measures and "these cogts are more likely to be consistent between utilities regardless of
Size and ownership structure” (p.65). Datafrom the 1990 AWWA Water Industry
Database (WIDB) and the National Association of Water Companies 1993 Financid and
Operating Database was used in the andlyses.  The outcome measur es approach was
demondtrated using a sample of response times to telephone inquiries from a sample of
12 utilities. The data are displayed in tabular form and "while the ssmpleistoo smdl to
alow the satting of target performance levels' it clearly demongtrates which utilities
have sgnificant room for improvement (p.67).
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Theuse of performance ratios is demonsrated through the andysis of eight ratios:
. Total O&M cogt ($) per 1,000 gd. sold

Production O& M cost ($) per 1,000 gdl. produced

Purification O&M cost ($) per 1,000 gal. produced

Production & purification O&M cost ($) per 1,000 gd. produced

Transmission & distribution O&M cost ($) per 1,000 gd. sold

Transmission & digtribution O&M cost ($) per mile of main

Customer accounting cost ($) per account

Administrative and generd cost ($) per account (p.67)

The results from this andyss are displayed graphically, with the ratio vaues displayed
on the y-axis that the "percent of companies lessthan vaue' on the x-axis. Each graph
aso incdudes a 9deber liging "typicd explanatory factors'.

A univariate regresson mode of the same 8 ratiosis aso demonstrated. A log-log form
is used to "explicitly account for the economy of scale factors found in awater utility"
(p. 73). Theresults gppear in the table below:

Dependent variable (A) I ndependent variable (B) M odel
Total O&M cost Total annua water sold (mgd) | A=763180.815
Production O&M cost Total annual water produced | o=116880.865

(mgd)
Purification O&M cost Total annual water produced | A=53280.864
(mgd)
Production & purification Total annual water produced | o=103680.911
O&M cost (mgd)
Transmission & digtribution | Miles of main in service A=1309581.093
O&M cost
Transmission & distribution | Total annual water sold (mgd) | A=40180.944
O&M cost
Customer accounting cost | Total # of customers A=42B0.949
Administrative and general | Total # of customers A=32950.862
cost

A multivariate model is presented to examine operating costs and staff numbers using
the AWWA WIDB. Severa checkswere gpplied to the data and systems with
inconggtent or missing data were removed from the anadlyss. A tota of 266 utilities
wereincluded in thefinal andysis. These were grouped by ownership (public/private),
sarvices provide (water only/water & wastewater), and supplier (wholesdle & retall
Iretal only).

A log modd was again sdlected to capture economies of scale. Thefind mode of
operating costs (using 1990 data) was.

In (OpEx) = 3.534 + 0. 434 In(accounts) - 0.004543%gw + 0. 4327 In(WDd )
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where:

IN(OpEXx) = naturd log of annua operating and maintenance expenditure
In(accounts) = natura log of total number of accounts

%gw = groundwater as a percentage of water produced and purchased
IN(WDd) = naturd log of water ddivered to customers (BGY)

The percent of variation accounted for by the modd was 87.8.

Thefind modd for the number of full time equivaent staff members was.

In (FTES) = -2.208 + 0. 4288 In (accounts) + 0.3222 In(WDd ) + 0. 0463%sw __ lake
+0.0144sv _gw + 0. 2091 In(length) + 0. 00249%sw _ river

where:

IN(FTES) = naturd log of number of full-time equivaent employeesin 1990

In(accounts) = naturd log of total number of accounts

IN(WDd) = naturd log of water ddlivered to customers (BGY)

%gsw_lake = surface water (lake) as a percentage of water produced and purchased

%gsw_gw = surface water blended with groundwater as a percentage of water produced
and purchased

In(length) = naturd log of the length of pipe (Miles)

%gsw_river= surface water (river) as a percentage of water produced and purchased

The percent of variation accounted for by the modd was 87.3.

The predicted vaues derived from the models are used to compare against the actua
operating expenses and FTES. In effect, the vaues derived from the andysis of alarge
number of systems serve as a benchmark for individud utilities. Each utility can
compare its actua values againgt the vaues predicted by the models.

The authors aso include a chapter that reviews quaity and availability of water data, as
well as an gppendix that lists some of the most reedily avallable sources. Thefind
chapter of the report reviews the current extent of benchmarking in the water industry.
They conclude that asmal number of measures arein use by virtudly dl water systems
and that thiswill expand in the future. Thefind chapter dso reviews some of the
chdlenges’ to benchmarking. Six are listed:

wide differences among US utilities

difficulty in obtaining comparable financid data

unreliability of reported operationa data

lack of consensus regarding best practices

time demands of complex benchmarking

lack of faith in the claimed benefits of benchmarking (p. 150)
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Leighton, Gregory M., Bab Liptak and Dan Long. “Defining a‘Common Language
for Operations and Financid Benchmarking,” WATER/Engineering and
Management (February 1997): 26-28.

This article describes the approach used by one investor owned water company
(consgting of 61 private water systems) to address one of the most difficult aspects of
interna benchmarking: the lack of uniformity in how divisons define the e ements that
make up financid and operating data. The authors point out “ even if the differences are
not substantial, comparison of data from both within and without a company are subject
to misinterpretation ... Therefore, the search for best practicesis compromised.” (p.26)
What is needed is a“ common language’ to ensure usefulness of comparisons.

The team developed a“fundamentd principle’ to use in the categorization of costs:
“The process cost to which an expenseis charged is not a function of who provided the
sarvice. The determination is governed by the functiond operation to which the expense
directly relates ... dl costs of a process should be charge to that process ... by more
accurately reflecting the true cost of a process, the ability to manage the cost of that
process is enhanced” (p.27)

Missouri Department of Natural Resources. Division of Environmental Quality.
Technical Assistance Program. Drinking Water User Charge Analysis Worksheets.
January 21, 2000. Available from: (http://www.dnr .state.mo.us/dep/tap/hometap.htm)

The format of thistool isan MS Excel soreadsheet. Users enter their data into
highlighted fidlds. Users can dso adjust some of the assumptions (such as inflation and
interest rates) in fixed cdlls of the spreadsheet to match their particular Situation.

This software can provide managers with several important types of information and
outputs
Determineif current rates are high enough to produce adequate revenues to cover
current costs and obligations
Determine if rates are fair and equitable between user classes
Print out pre-packaged overheads to use in decison making meetings and rate
increase hearings
Can produce projections of systems financia conditions for each of the next five
years

The spreadsheet does require that users input a considerable amount of information
about their sysem. The following information is required:

Customer hilling records for the analyss subject year

Schedules of user charge rates

Hook up and other relevant fees

Financia records of the analysis subject year that include revenues and cost

information

How volume
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Equipment repair and replacement schedule
Annua median household income of customers

The spreadsheet contains the following worksheets that can be printed out and used by
systems to collect data to load into the modéd!.
Water customer usage — used to devel op average monthly usage by class
Water customer usage profile — for example: “typicaly 30 % of cusomerswill use
less than 4,000 gpm and use less than 10% of al water supplied”
Revenue vs. customer usage — compares revenues with usage and revenues collected
Water equipment repair and replacement schedule — helps examine system costs —
hel ps decide how much money to set aside to make magjor replacements and future
repairs
Projected fixed costs/minimum weter bill & projected variable costswater unit
charges

The spreadsheet alows usersto print out several useful charts across afive year period:
Coverage and operdting retio
Unit charge and minimum charge
Average rate increase and affordability index
Working capital goals and net revenues
Tota operating revenues, total operating codts, net operating revenues

The accompanying documents recommend an operating ratio (defined as total operating
revenues/total operating costs) of 1.15 noting that 1.0 is breskeven. Recommends a
minimum coverage ratio of 1.25

Moody’s I nvestor Service. Municipa Credit Research. Rating Methodology:
Analytical Framework for Water and Sewer System Ratings. August 1999.

This document discusses many of the factors that Moody’ s Investor Service uses as they
evauate water and wastewater systemsin preparation of bond ratings.

M oodys looks at severd “rating factors’:
system size and assessment base (large is better)
local economy and customer base and ability of system to meet future needs(diverse
is better)
governance (operation by an independent board is better)
quality of management (adaptability is better)
strategic focus — (multi-year cap improvement plans are better)
rates, rate structure, and rate making (reasonable and affordable?)
revenues (sufficient to cover al commitments, reserve for emergencies, asset
maintenance, expanson?)
liquidity (do debt service coverage ratios include recurring and one-time charges?)
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Some of the specific measures that Moody’ s uses to evaluate these factors are:
Governance
independent better
gaff training and certification
daff retention
Nature of the system
purchaser or sdler
type of source
sarvices offered
agreements with other services (rating of wholesder impacts buyers)
Asset Maintenance
cap improvement plan that addresses maintenance and upgrades
large capita projects supported by studies that consider technica, environmenta,
finandd impacts
Deferred Maintenance
line bresks
bal ance sheet trends in value of fixed assets
unaccounted for water or infiltration
Regulatory Compliance
number of incidences and nature of MCL violaions
M&R viol = management problems
MCL = source or trestment problems
Rates and Rate structure
. doraesreflect dl financid commitments
do revenues cover operating and maintenance expenses, debt service, contributions
to reserve funds and retained earnings for future system improvements, expansions
or replacements?
fixed costs should be covered by fixed charges (connection fees and specid
assessments based on assessed property values or other measures of relative benefit)
variable costs should be covered by a per volume charge based on metered water
usage
- raeimplicaions of cgpitd improvement plan
Financial ratios
debt service coverage (net revenue/(annua interest and principa payments))
non-recurring revenues (e.g. hook-up charges) should cover the capita capacity of
this new connection
balance contributions (equal) from cash and debt are OK
Balance Sheet components:
Net funded debt — (long term debt + accrued interest payable)- (balance in debt
sarvice fund and the debt service fund)
Net fixed assets- (fixed assets — accumulated depreciation)
Working capitd — (net current assets + net assets of dl funds not devoted to debt)
Debt Ratio — (net funded debt/net fixed assets = net working capital)
Income statement components and ratios
gross revenue and income — (operating + non-operating revenue)
net revenues — (gross rev and income— O& M expenses)
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operating ratio(%) — (O&M expenses/total operating revenue)

net take-down (%) — (net revenues/gross revenue and income)

interest coverage — (net revenues /interest requirements for period)

debt service coverage — (net revenues/principa & interest requirements for period)
debt service safety margin (%) — (net revenues— principd & interest requirements
for the period)/(gross revenue and income) (p9)

While acknowledging the importance of some form of payments-in-lieu-of-taxes to loca
units of governments, Moody’ s recommends limitations on these transfers so as to
enable continued reinvestment in the water system and help to maintain credit strength.
In generd, Moody’ s consders the transfer of revenues from water systems to support
genera government operations to be detrimenta to system performance.

The document points out that “ surveys indicate that a higher percentage of small
community water sysems may have more financid difficulty than large ones, including
operating deficits” that nearly al health-based violations occur in smdl systems, and
that they are congdered to be epecidly chalenging to manage because of difficultiesin
hiring and retaining skilled operators. (p.6)

The document aso mentions that age plays a factor in reducing the ability of sysemsto
meet regulatory compliance. It also notes that land use policies to improve source water
quaity can help to reduce risk.

The report does not recommend any specific levels or benchmarks for any of the
indicator measures and cautions that Moody’ s does not focus specificaly on any single
indicators but looks at the whole congtellation of components that can be used to
determine the long-term viability of awater system.

National Performance Review. Serving the American Public: Best Practicesin
Performance Measurement; Benchmarking Study Report, June 1997

The god of the 1993 Government Performance and Results Act (GPRA) was to improve
the management of federa programs through the use of drategic planning and
performance measurement. This study, prepared by the National Performance Review
(NPR), represents another step in the long history of administrative attempts to improve
the efficiency of governmentd activities. For this study, the NPR assembled ateam of
experts to identify some of the best practices from other governments and the private
sector that might assst agencies in implementing “ results-oriented performance
measurement and performance management.” The report outlines many of the basic
definitions and procedures needed to understand and apply benchmarking in the public
Sector.

The report describes performance measurement as “a process of ng progress

towards predetermined godss, including information on the efficiency with which
resources are transformed into goods and services (outputs), the quaity of those outputs
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(how well they are ddivered to clients and the extent to which clients are satisfied) and
outcomes (the results of a program activity compared to itsintended purpose), and the
effectiveness of government operaionsin terms of their specific contributions to
program objectives.”

The study highlights four stepsin the benchmarking process:

1) Esablish and update performance measures, in order to ensure anarrow, strategic
focus and to measure the right thing: “focus on the god, measure the end resulits,
don't focus on the measurement” (p.13).

2) Egablish accountability for performance

3) Gather and andyze performance data. It isimportant that “ data are collected and
andyzed to get answers’ (p.21 —itdicsin origind)

4) Report and use performance information to improve operationd efficiency.

Four reasons are cited for measuring performance:
1) set goasand standards

2) detect and correct problems

3) manage, describe, and improve processes

4) document accomplishments

Performance assessment requires the use of indicators or measures that accurately
measure the process of interest. A number of criteriamust be addressed in creating good
measures. A good measure:
- isaccepted by and meaningful to the customer

tells how well gods and objectives are being met

issmple, understandable, logica, and repeatable

showsatrend

is unambiguoudy defined

alows for economical data collection

istimdy

is sensitive

A successful performance measurement system:
comprises abaanced set of alimited vital few measures
produces timely and useful reports at a reasonable cost
displays and makes readily available information that is shared, understood, and
used by an organization
supports the organization' s va ues and the relationship the organi zation has with
customers, suppliers, and stakeholders
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Operatl ond definitions for performance measures typicaly include:
apecific god or objective
data requirements (ie, the pop the metric will include, the frequency of measurement,
and the data source)
the caculation methodology (equations and precise definitions of key terms)
reports in which the data will gppear and the graphic presentation that will be used to
present the data

Severd useful gppendices are contained in the report, including atable liging the
benchmarking activities from a survey of firms who participated in the report, a glossary
of benchmarking terms, and alist of rdlevant government publications and contacts.
The report is available on-lined: http://www.npr.gov/initiati/benchmk/ .

Northbridge Environmental Consultants. SURF: Small Utility Rates and Finances.
Funded by the American Water Works Association and Hawaii Section of AWWA.
(undated)

“SURF is a sdf-guided, interactive spreadsheet gpplication design to assist small
drinking water systems in developing budgets.” (p.2) The software was written to be
used with Lotus 1-2- 3 spreadsheet software using the Windows operating environment,
but can be transferred to other spreadsheet programs.

The information required to complete SURFs data entry screen increase;
- Current number of service connections
Average amount of water sold in past years and plan to sdl in future years
Last year's budget
Receipts from system expenditures
Employee sdary and benefit records

Using thisinformation the SURF spreadsheet dlows usersto creste and reconcile
budgets, calculate user rates, and track expenses.

Peroo, Michael D. Financial Accounting Guide for Small Water Utilities. Seneca, KS:
Kansas Rura Water Association, 1997.

Thisisthethird volume in the Water Board Bible Series, handbooks written specificaly
for smal water and wastewater utilities. The guide shows how to set up asmple,
workable accounting system that will provide the information needed to make financid
decisions. It reviews basic accounting concepts and provides details on how to set up a
complete accounting system.
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Category/Ratio Measures Calculated How Benchmark
Common sizeratios
Compare elements of e.g— compare salaries Compare to
the income state and and wages to total previous years
balance sheet to total revenue — use %s
Liquidity ratios measures awater (not given)

system’s ability to meet
current obligations or
bills

Current ratio (aka
working capital ratio

measures ability to meet
current liabilities

(Current Assets) / (Current
liaghilities)

Current assets
should be about
twice current
liabilities

Quick Ratio

measures ability to stay
in business

(Cash+Short term investment
+ Recievables) / (Current
Liabilities)

Efficiency Ratios

Daysinreceivable

How efficient the
system is at recovering
payments

Daysininventory

how efficiently system

Not often used in

is using supplies water systems
Solvency Ratios
Debt service coverage Ability to meet debt (net income+interest Should be 1.25 or
obligations including expense+depreciation)/ greater
interest (debt service)
Debt-to-equity ratio Protective cushion of (total liabilities Higher ratio
equity for creditors /member’ s equity) indicates higher
risk
Profitability Ratios
Gross margin ratio (water sales—water purchases | Only for systems
/water sales) that purchase
water — higher is
better — usually
measured in %
Profit margin Profit (net income/total revenue)

Return on Assets

(net income/total assets)

Return on equity

(net income/member’ s equity)

Other Helpful Ratios

Salaries per meter per Personnel cost (salaries/# of meters)/ Need to compare
month (12 months) to nearby systems
Water |0ss percentage [water produced or purchased | Need to compare

(gallons)-water sales
(gallons)] / water sales
(gallons)

to Industry average

Price comparison

Price

Compare locally
and acrossindustry
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Rubin, Scott J. and Sean P. O’Neal, “A Quantitative Assessment of Viability of Small
Water Systemsin Pennsylvania’, Proceedings of the Eighth NARUC Biennial
Regulatory Information Conference, IV: 79-97 (Columbus, OH 1992), reproduced in
Proceedings AWWA 1994 Annua Conference, Management and Regulations, pages

19-38.

Efforts to address issues of the issues of “capacity” and “viability” initidly arose a date
leve, as public utility commissons looked for smple evaduation methods to help them
assess dternative courses of action to improve the performance of smdl systems. In
Pennsylvaniaa smple “index of viability” was developed by Rubin and O’'Ned for the
Pennsylvania Public Utility Commisson. The Small Utility Ranking Formula

(SMUREF) uses 20 different indicators of viability, in four mgjor areas. Size, rates,

management and finance.

Small Utility Ranking Formula

(SMURF Index)
Sze Variables (25 pts)
« # of customers
« gross utility plant ($)
e gross utility revenue ($)
* MGD ddlivered
* % non-residential customers
SMURF
SCORE
(100 ptstotal)

Rates Variables (25 pts)
» typical annual residentid rate
« flat=0; fixture count=2; metered=5
» stand by fee for vacant lots
» minimum bill as % of typical rate
» PUC examination in last 5 years

Management Variables (25 pts)

« quality of annual report

* # of rate casesin last 10 years

« age of current rates

* depreciation reserves as % of
gross plant

» number of affiliated companies

Financial Variables (25 pts)
« net operating income ($)
« shareholder equity (%)
* equity ratio (%)
* net cash flow
* plant age

The variables used in the index were based on two criteria first that they “were
indicative of an important factor related to the ability of awater system to operate as one
would expect a public utility to operate: (p. 23) and second that they could be quantified
using readily available information. A scoring system was established, with apossible
rating of 5 for each of 20 variables, grouped into categories for Sze, rates, management,

and finances.
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The scoring system used in the index providesingght into the authors judgement of the
criticd variables of amdl system performance, and the range of vauesthat indicate

adequate performance.
I ndicator Requirements for a Requirementsfor ascore

scoreof “0” of “5”

Sze Less than 200 1,000 customers

Gross plant investment $100,000 or less $1 million

Tota revenue Less than $75,000 $375,000

Gdlons delivered Less than 10 mgd/yr 70 mgd/yr

% Non-Residential customers 0% 20%

Rates <$100/yr or >$650/yr Between $300-$450/yr

Type of Rate Flat rates Metered rates

Stand-by charge Yes No

Minimum hill Less than 20% of typical | 60% of typical

Rate case review Not in 5 years Within 5 years

Annual report Scored by reviewers

Rate cases in past 10 years None 5 cases

Last rate change

10 years or more

Less than 52 years old

Average age of plant

Depreciation reserve
50% or more of gross

Depreciation reserve less
than 10% of gross plant

plant
Affiliated companies None 8 companies
Net income £0 3 $75,000
Equity £0 3 $400,000
Equity réio £0 340%
Cash flow £0 3 $75,000
Debt 370% <30%

The authors used a sample of 139 smadl water system to test their index-based
assessment system. The overal average for the sample was 40.87, with 72% of the
scores within one standard deviation from the mean. To confirm the accuracy of the
index the authors performed in-depth reviews of the operations of a sample of water
companies, and found that it provided “useful, generdly accurate information”. The
SMUREF scores were then used to categorize the smdl sysemsinto six that “signified
common approaches to handling small water sysems’. Each category used different
combinations of scores from the Sze, rates, management, and finance criteria of the

index.

Viable sysem

Nontvigble sysems
Basket cases

oukrwbdE

Well managed — Too smdl — Capacity to borrow
Wil managed — Too smdl — Little capacity to borrow
Fair Size— Poor management
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The authors concluded that the index worked well in identifying problem areasin small
water systems. Based on their andysis they concluded that smdl “systemstypicdly are
poorly capitalized, have inadequate financid and managerid resources, and are
generdly less viable than larger water utilities” However, their andyssdso

determined that “sze done cannot be used to determine the viability of smal water
sysems’ and that “small systems can beviable® (p.35). They caution that their andysis
represents only a“first step” is resolving the problems of smal systems and encourage
other states to modify their index to meet their own specific needs.

Rubin, Scott J. “Water: Why Isn't It Free. The Caseof Smdl Utilitiesin
Pennsylvania,” In: Drew Hyman and John Shingler, eds. Utilities, Consumers and
Public Policy: Issues of Quality, Affordability, and Competition. University Park,
PA: Penn State. (May 15-17, 1995): 177-183.

The author reviews severd of the publications that discuss the “ smal system problem,”
but notes that while many small systems have problems, there are others that do not. He
observes that there are many smdl systems that provide "safe and reliable water service
at an affordable price’(p.177). He describes the gods of the Pennsylvania
“benchmarking” study to (1) "identify the key factors that separate good smdl systems
from those that are having problems’ (p.177) and (2) find ways to use thisinformation to
improve water service.

A comparison of water systems by ownership type (municipd vs. public utility
commission regulated) is presented as an example of the process of searching for the
factors that contribute to water system success or failure.

Information collected on the two types of systems reveded a consderable differencein
the number of service connections, average net water system income, average median
household income, average percent of households headed by an elderly person, and
average expenses per 1,000 gdlons. These differences were explained by the fact that
municipa systems, for the most part, served older smdl municipdities while the PUC
sysems were likely to serve suburban areas and newer housing developments.
However, because of these differences in the customer base (wealthier suburbs with
smaller, less capitdized systems, and poorer municipdities, with larger, more
established systems), the average revenue as percent of household income in the two
types of sysemsisadmost identical.

This example serves as a caution that it is a serious mistake to “lump together dl ‘small
water systems’ into asingle category” (p.182). The many differencesin systems are
critical to assessments of their future performance. Development of ardatively smple
assessment tool, based on reedily available information could “help set priorities for
planning, enforcement, and permitting ... Serve as a guidepost for encouraging regiond
solutions to drinking water problems’ and “be used as an early warning system to
identify systemsthat are likely to find themselvesin trouble’ (p.182).
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Schmidt, Todd M. and Richard N. Boisvert. A Hedonic Approach to Estimating
Operation and Maintenance Costs for New York Municipal Water Systems Cornell
University, Dept. of Agricultura, Resource, and Manageria Economics, WP 96-12.
October 1996.

The purpose of this research isto increase the understanding of water system treatment
costs by "accounting explicitly for system sze, population dengties, factor prices, water
source, and water trestment technologies' in estimating water trestment cost functions
(p.2). Edtimates from thismodel could be combined with the tota number of systems
using these treetment technologiesin order to provide better estimates of the cost of
compliance by system size, both regionally and nationdly. This could potentidly assst
the USEPA in identifying cog- effective technologies for small water systems.

Datafor this study was obtained from severa sources:

() anud financid data on waer sysems from the New York Divison of
Municipa Affairsfor fiscal years 1987 to 1992. The data collected included:
- population
- population dengty
- dl fund accounts - revenue, appropriation, and genera ledger;

(2) specific water system characterigtics from the USEPA's Federal Data Reporting
wstem (FRDS-I1) data base for January of 1993. The data collected included:

populatlon served

- sarvice connections provided
- average daily water production
- syslem design capacity
- primary water source
- treatments gpplied to source water prior to distribution

(3) datafor public water system wage rates (an input cost) was not available; a proxy
was cregted by dividing county local government earnings by local government
employment (from the Regiona Economic Information System, 1987-1992) and
were converted to 1992 dollars;

(4) dectricity rate data (another input cost) was obtained from Annual Electric
Utility Reports, 1987-92, and were converted to 1992 dollars.

Only data for municipalities operating community water sysems was used in this

andyss Thefind sample, after diminating municipaities where an accurate
correspondence between municipa and system data could not be verified, included
observations for 359 municipa governments. This represented 70 percent of the
sysemsin the FRDS-11 database and 60 percent of the municipditieswith financia data
for the State of New York. Six years of data were collected, representing a pooled time
series of cross-sections with nearly 2,000 observations

In the model used in this study, the dependent variable is a hedonic variable, water
output, "reflecting both the water production of the system measured in gdlons per day
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and its associated treatment characterigtics' (p.5). The production function used to
derive hedonic indirect cost function is:

QY;z,z,..,z,)=f(L,E,D,W)

where, Q is the index of firm output reflecting both quantity (Q) in gdlons per day
delivered and trestment characteristics (zg), as a function of labor (L), energy (E),

service area population density (D), and raw water (W) inputs.

The authors assume that public weter utilitieswill operate in the short run to minimize
cogts by adjusting input levels, subject to demand. Thus there must be an indirect cost
function that depends only on "exogenoudy determined input prices, qudity adjusted
output and a set of fixed factors' (p.5)

The hedonic cogt function used by the authorsis of the form:
C=CQ(Y;z,z,,..2);1,1,,..1.;F,F,...F,)

where annual O&M costs (C) are a function of the hedonic output (Q), factor prices (rj),
and mixed factors (Fm).

The authors next perform a trand og transformation, derive equations for the factor
shares of cost for each input factor, and impose several assumptions and cross-
congraints. Thefina specification does not appear to be presented.

Asareault of their andysis the authors are able to derive estimates of average O&M
cost per capita of various treatment technologies. These are presented in atable, by type
of technology and system size, as measured by population served. The authors discuss
the cogts of each treatment aternative and number of sysemsin the sample that are
currently using each dternative. Severd of the least expensve treatment dternatives,
such as dow sand filtration, are not currently in widespread use, dthough the authors
anticipate that thiswill change as older systems come to the end of their service lives
and as water quaity regulations become increasingly redtrictive. They dso discussthe
cost of combinations of dternatives, and observe the universal reduction in O&M costs
as system sizeincreases. For smdl systems, costs are substantia for some technologies,
but not for others. Financid burdens may ill be substantia for smdl systems; rurd
sysems have some cost advantage given input codts relative to urban areas (p.i)

The authors judged their hedonic specification approach to be a success and believe that

they have identified the cogt- efficient technologies that will hdp USEPA to assst amdl
water sysems in mesting various maximum contaminant regulaions
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Schwartz, Donald. “The Strange World of the Very Smadl Water Sysem” In: Drew
Hyman and John Shingler, eds. Utilities, Consumers and Public Policy: Issues of
Quiality, Affordability, and Competition. University Park, PA: Penn State. May 15—
17,1995, 169-175.

In this conference presentation the author’s purpose is to point out some of the reasons
why very smal water systems (those serving less than 100 homes or 250 persons) are
“particularly sendtive to becoming nontviable as aresult of severd factors related to
demographics, geographic isolation, and economies of scale’ (p.169). He also puts
forward severd examples of systems that have escagped this generdization, and suggests
some factors that may have contributed to their success.

From his experience working with the Northeast Rurd Community Assstance Program
he argues that systems with as few as 200 customers (about 500 people) havelittle
trouble managing their sysems. He poses the “ Schwartz Rule for systems below this
gze “Thedzeof avery amdl water syslem in Pennsylvaniaisitsdf an excdlent (if not
perfect) indicator of a system’s long-term viability. The critica range for this factor
occurs somewhere between 100 and 200 households.”

The author identifies severd smal systems that have been successful and concludes that
in generd he favors municipa ownership for smal systems because of their easier
access to state and federd grants, and the likelihood that their boards will behave more
responsibly. He concludes the presentation by pointing out that many systems are
predestined for trouble because of demographic and geographic circumstance and that
the state will need to develop a plan for providing assstance to these systems.

Sodlter, Alan D. and Ellen G. Miller. “Capacity development: the smdl system
perspective,” Journal of the American Water Works Association. Val. 91, no.4
(April, 1999): 110-122.

Through the use of 15 telephone interviews and a meeting with drinking water
adminigrators, technical assstance providers, consultants and system operators, the
authors attempted to answer two questions:

How will the daes use the time remaining before they must implement the capacity
assessment requirements of the 1996 Safe Drinking Water Act Amendments to help
snadl and medium szed sysems (<50,000 customers) conform  with these
requirements?

What specific kinds of assistance do water systems need?
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During their interactions with respondents they discovered that knowledge of capacity
development varied widely. Many had recaeived information from nationd organizations
or searches on the Internet. Eight areas of concern were cited by respondents:
. Finances are key: rates must cover dl costs.

Cooperative efforts pdll savings.

Staff education is under-funded

Technical assgtanceis available to those who seek it

Professond assstance isworth the price

Communicate with customers

Checkligts and sef-help tools keep tasks under control

Record keeping can take various forms

During their discussons with small systems five issues were repeatedly mentioned:
Consolidation versus control
Cooperétive arrangements prove beneficia
Continuing education extends beyond system employees to water boards and
councils
Information channds get theword out (The article contains alisting of printed and
online sources that offer updated materids on capacity development)
Systems must assess themselves

Based upon the information that they collected, the authors present three paradoxes
about the effect of capacity development on smal systems and suggest actions that can
be taken by the states to make the best use of the time remaining before implementation
deadlines go into effect.

1. Capacity development brings both more risks and more opportunities.
Suggested actions:
- Summit meeting would provide forum for exchange of information
- Standard information materials should convey a common message
- Systems need to know their option
2. Capacity development requirements take time but save time
Suggested actions:
- One-gtop financing could save time,
- Common TMF (technica/managerid/financiad) documentation would diminate
duplication
- On-gte assstance could be made easer.
3. Capacity development provisions allow states new flexibility while requiring them to
help systems acquire and maintain capacity
Suggested actions:
- Input matters
- Open draft plansto critique.

The authors conclude by noting that “ capacity development is arevolutionary
requirement for PWS of every sze’. Ther study has highlighted the specid leadership
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role of state primacy agenciesin building a new partnership among stakeholders to
improve the water supply industry.

Standard and Poor’s Ratings Service “A Conversation With Dondd L. Corréll,
Chairman and CEO of United Water Resources Inc.” Utilities and Per spectives.
August 23, 1999 (http://www.standardandpoors.com/ratings/search/index.htm)

Inthisinterview Donald Correll sates thet aging infrastructure and incressingly
sringent water quaity sandards are driving municipdities to consder public-private
partnerships to lower costs and improve services. He argues that the trend is toward
greater outsourcing of municipa water servicesis accderating due to changes in tax
rules and laws. The economic viahility of contractsis based on an assessment of the
exiting cost and an evauation of possible reductions through the use of new
technology, training, and operating procedures.

The financid mode used to determine a competitive contract priceis based on avariety
of financid forecasts--income, cash flow, operating margins, and internd rate of return.
These are used to evaluate the returns to United Water over the terms of the contract and
to develop pricing strategies to win bids in a competitive environment.

United Water focuses on large dities, as wdll as midsze communities and smdler towns
that are adjacent to our existing utility territories or contract operations. Can provide a
wide range of services, including customer service, metering, billing, and collections.
Correll anticipates that the contract operations will accelerate to the point that revenues
for the U.S. industry will approach $6 billion by 2010.

USEPA. Office of Water. Methods for Assessing Small Water System Capability: A
Review of Current Techniques and Approaches. Prepared by Apogee Research, Inc.
EPA 810-R-96-001. March, 1996.

Thismanua presents examples of three techniques for water systems self-assessment. It
isdirected at sates regulatory agencies, to stimulate the development of additiona
techniques, and smdl syster managers and technica assstance providers with the intent
that the might be able to immediately gpply them in the assessment of small water
systems.

Theintroduction to the manud traces the history of smdl water sysemsin the US and
describes the Stuations that have lead to the ingtitutional inadequacies of smdl water
sysems. Frustrations over the persastent problems of smal systems led state primacy
agenciesto

The manua defines capacity as. "the ability to consstently provide quadity service, a an
affordable price” (p.1-1). While the manua acknowledges the importance of technicd,
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managerid and financia components of capacity, the lack of a dedicated flow of
aufficient revenues impacts dl three components.

Viability screening tools would need to consst of two components:

1) to beableto evauate the ability of new systemsto be sustainable

2) to determine whether exigting systems could sustain themsdlves in achanging
inditutiond environment

With assessment toolsin hand state will then need to develop programsto (1) work with
systems to assess their capabilities, (2) assst them in enhancing their capacities. The
tools can aso be used by individud systems for self-assessment of by state agenciesasa
means of identifying statewide system capacities so that legidators will have a means of
determining the appropriate public policy.

The manud is not meant to be a cookbook of techniques but rather as a demonstration of
approaches that will hopefully be adapted by individua sates for their own uses. Three
systems are described in some detall in the manud.

PAWATER is microcomputer-based software gpplication that wasjointly developed by
the State of Pennsylvaniaand the USEPA. PAWATER dlows communities and
developers to estimate and consder the full cost of running awater system before
committing to build one. The computer modd "provides a summary of the capita costs
and annua cogt per dwdling unit that is meaningful to developers” (p. 1-8).

The second method presented in the manud is a series of structured questions designed
asa"diagnogtic guide" of amdl water system capacity. This slf-assessment tool was
developed by the American Water Works Association's Guidance Committee to Small
Water Systems and isintended to be used as the first step towards the development of a
comprehengve water system plan.

Thefind tool presented in the manud is a summary of the Washington State Financid
Viahility Planning Manud. Washington has dready implemented its own viability
assessment procedure. Systems are required to submit a comprehensive Water System
Pan that contains the following components:

20 year Cgpitd Improvement Planning information for system expansion and

improvements

details of higtorica sources of revenue, and future sources of financing for capita

adetalled six year budget of revenues and expenses

the Financid Viability Test (FVT)

The FVT condgts of 4 tedts:

1) Revenues-Expenses>=0

2) Operating cash reserve >= 1/8 (annual O& M Expenses = G& A Expenses)
3) Emergency Reserve>= The codt of the most Vulnerable System Component
4) Annud User Rate = 1.5% of customer median household income.
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Along with the FVT system managers must be prepared to present the sSix year detailed
budget of revenue sources and expenses. They must dso be prepared to provide detailed
information on:

contingency reserves

annua system charges per residence

median household income in the service area

USEPA. Office of Water. Community Water System Survey: Volumes|: Overview,
and Volume Il Detailed Survey Result Tables and Methodology Report. EPA-815-R-
97-001aand EPA-815-R-97-001b. January 1997.

USEPA periodicdly collectsinformation of the financia and operating characteristics of
the water supply industry. The agency uses thisinformation for regulatory, policy and
compliance analyses. Previous CWS were conducted in 1976, 1982, and 1986. The
Survey results represent only asingle year of data (1995). Thus the conclusons that can
be drawn are limited.

One of the stated potentia uses of the CWS Survey database “isfor the development of
operationa and financid performance measures for individua water systems to gauge
their relative technica and financid performance (Val.1, p. 34). Of the 40 questions
included in the Survey, USEPA lig 23 that could be used in financid andyds of smdl
water systems (Val. 1, p. 33). Volumell (section 5.8) contains a discussion of the
barriers to conggent financid information and uniform analysis that derive from

different accounting systems and the generd lack of datain very smal and ancillary
systems.

The Financial Characteristics (3.2.2) section of the report discusses severa financid
rations and “their commonly gpplied thresholds’ which “indicate alevd of financid
hedth.

Measure Defined as: Threshold

Operatingratio | (operating revenues/ O& M expense) >1.2 = strong
financid condition
Debt ratio (total debt/annual revenue) Lower is better
Debt service (net available revenue/ 10to1l5is
coverage ratio annud principal and interest charges) acceptable
Net takedown (net available revenue/ total gross revenue] >20%
ratio
Notes:

(1) Net available revenue = (Gross revenue-O& M expenses)/(gross revenues)

0O& M expenses do not includes interest, other debt service payments, or depreciation

Gross revenues = operating plus non-operating revenues

Numerator represents annual net revenues available to pay debt service

Denominator is the amount of debt to be retired and the interest on that debt for one year

Debt service coverage ratio may be the subject of bond issue requirements for setting rates and for meeting
tests before additional bonds may be issued.

(2) Net takedown ratio —indicates profitability

Total gross revenues = operating plus non-operating revenues

A-59



The report notes that these ratios focus on revenues. Thus private systems that must
generate additional revenues to pay shareholders appear to be doing better. It also notes
that larger systems do better in al areas. The report observes that water systems asset to
revenue ratios decrease with system sze, thusindicating the economies of scale that are
present in the indudtry.

USEPA. Office of Water. A Water and Wastewater Manager’s Guide for Staying
Financially Healthy, EPA Publication 430-09-89-004. 1989.

This short guide from USEPA provides managers with the two “most important”
indicators for the success of thelr utilities, and recommends action based upon these
measures. Severd other indicators are also recommended

Thefirg measureisthe operating ratio (OR), which is defined as total revenue divided
by total operating expenses. Tota revenue includes user charges, interest earnings and
income from taxes and assessments. Totd operating costs include wages and benefits,
adminigtrative overhead, chemica and eectrica costs, parts and tools, and principa and
interest of loans and bonds. The capita costs of new facilities and depreciation are not
included in total operating cogts.

The vdue of the ORwill depend upon the debt Stuation of individud utilities, but a
“bare minimum” of 1.0 isrecommended. For utilities carrying any debt OR should be
greater than 1.0. The Guide states that the trend in OR provides an early warning of
trouble and could be thought of as the “pulse of the utility”

The second recommended measure is the coverage ratio (CR) which provides a measure
of whether the utility has enough revenue to pay principd and interest on loans and il
have enough money left over to ded with any problems that might occur. The CRis
defined asthe totd annud revenue from al sources minus al non-debt operating

expenses divided by the total annua amount paid in principd and interest payments. CR
should be caculated annudly. A fdling CR sgnastrouble, and aCR<1.25isasgnd

for arateincrease. Severd other assessment tools and recommendations are dso are
also discussed:

Budgeted Expenses vs. Actual Expenses

The Guide recommends that utilities prepare both a revenue and expense budget
annudly. The Budget vs. Actual comparison predicts whether the utility is on track
with itsincome and expenditure plans. By looking at the trend during the year and
acrossyearsin individua line items of their budgets, managers can investigete and
resolve problems before they impair utility operations.

Capital Investment Ratio

The CIR isameasure of how much of its resources a utility is putting into improving
and replacing its long-lived, high cost, capital assets, such as buildings and trestment
fadlities CIRiscaculated by dividing annua expenses on capitd assets by totd
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annud revenue. CIR will vary depending on the age of utility capitd assets, and
need to be compared over time.

The Guide dso includes severd “checklists’ of practices that should be in place to
ensure the sound financia management of utilities. The Guide recommends careful
financid planning, atimely, cog-effective purchasing system, and a system of user
chargesthat alows the utility to operate on a self-supporting bass. Thelong-term
financid improvement depends on careful budgeting that “trandates physicd operations
into agtrong financid plan” and capita planning that acts as a blueprint for future
improvements.
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APPENDIX B:
EXPERT PANEL CONSULTATION

INTRODUCTION

Appendix B contains the documents that were used in the Expert Pand Consultation and
arecord of the responses that were received from paned participants.

Appendix B-1 contains consultation protocol used to contact panelist and a record of their
responses. The questions from the protocol are restated before each set of responses.
The comments of the participants gppear in adightly smdler font. Each participant was
assigned a number that appears before the comment to each question. The responses
were edited dightly to ensure the confidentidity of participants, and afew editoria
comments are included in the text to provide clarification to some of the comments.

Appendix B-2 contains the introductory letter, summary of responsesto the first round,
and “working list” of survey questions that was sent to panelist in the second round of the
consultation. It also contains the feedback that was received from pandists to these
summaries and their genera comments on effort to develop economic benchmarks for
amdl drinking water systems.
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B-1: EXPERT PANEL CONSULTATION
PHASE 1 PROTOCOL AND RESPONSES

CONSULTATION PROTOCOL

Dear Colleague:

We are conducting research under the sponsorship of the Midwest Technology Assistance Center
(MTAC), one of nine centers that were established and funded under 81420(f) of the 1996 Safe
Drinking Water Act Amendments. The mission of these Centersis to address the needs of small
public and Native American water systems.

We are writing to ask you to participate in a volunteer "expert pand™ consultation. Input from this
consultation will guide the development of benchmark indicators that will alow the managers of
small community water systems to obtain the information they need to ensure the long-term
financia integrity of their systems.

Participants in this expert panel consultation will be asked to respond to severa statements and
guestions regarding the development and application of financia benchmarking tools for smdl
water systems.

Participation in this consultation is voluntary. To participate, you only need to continue reading
this E-mail message. Please let us know if you decide not to participate.

This project has been reviewed and approved by the SIUC Human Subjects Committee.
Questions regarding your rights as a participant in this research may be addressed to the
Committee Chairperson, Office of Research and Development Administration, Southern 1llinois
University, Carbondae, IL 62901-4709; phone (618) 453-4533.

Other questions or comments regarding this expert pand consultation, or the Benchmark
Investigation, may be directed to Tom Bik at 618-453-1118, or <smallsys@siu.edu>.

Thank you for your assistance.

Sincerely,
Dr. Roger Beck Dr. Ben Dziegielewski
Associate Professor Associate Professor
SIUC Agribusiness Economics SIUC
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Benchmark Investigation of Small Public Water System Economics
Expert Panel Consultation

Objective

The objective of this consultation is to clarify issues related to the development and use of
benchmarking tools for smal water systems, and to develop specific recommendations for
obtaining additional information through survey research.

How This Information Will Be Used

Final responses from the panel will be used to guide the research team in the development of a
survey of approximately 1,000 water systems in the 10-state region covered by MTAC. A written
report of the expert pand consultation will aso be submitted to MTAC. All participants will
receive a copy of the final consultation report via Email, and the option of receiving a copy of
the final research report.

Consultation Instructions

A brief background of the Stuation leading up to the development and use of benchmark
indicators appears below, followed by alist of statements and questions.

Using the "reply” function of your E-mail software, please respond as you see fit. Add, modify, or
change the statements, or provide whatever information that you fed is relevant. It is not
necessary to comment on every statement. Type your comments directly onto this E-mail.

We will begin to collect and summarize responses 7 days after sending the initia E-mail.
Participants will receive a draft report via E-mail one week later, and will be given the
opportunity to provide additiona follow-up responses.

Background

Surveys and research reports have repeatedly cited the economies of scale inherent in traditional
water treatment technologies, and the inverse relationship between water system size and the
number of non-compliance incidents. A variety of factors have combined to leave many small
systems without adequate financial resources to respond to changing socioeconomic, regulatory,
and technical demands.

The 1996 Safe Drinking Water Act Amendments attempt to specifically address the need to
improve small community water system performance, and have charged state regulatory agencies
with the responshility of making judgments about the technical, managerid, and financia
capacity of water systems, a task that has not traditionally been a part of the drinking water

program.

While efforts on al three capacity dimensions are necessary, some observers have suggested that
improved financia performance is the key to break the cycle of failure experienced by many
smal water systems. Previous efforts to improve water system financia performance have
included subsidies, training programs and self-assessment checklists.
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More recent efforts have followed the lead of credit rating services such as Moody’ s, in seeking
to establish ranges of "benchmark” indicators that can aert regulatory officias and water system
managers to impending problems, and direct them to appropriate courses of action to avert
fallure. Benchmark indicators can be developed by cdlecting and comparing water utility data
from alarge sample of water systems.

Questions and Statements

“Small” water systems have been identified in severa different ways by agencies and researchers.
What measure(s) of size should be used to identify those community water systems that are most
typica of the problems attributed to small systems? (e.g., pumpage, number of connections,
number of customers, size of total assets, etc.).

The smallest community water systems are often excluded from studies because of problems with
data collection and accuracy. How important is it to include these systems in efforts to develop
benchmark measures for small water systems? Should specia efforts be made to ensure their
incluson?

Small water systems are very different in terms of Sze, organization, type and quality of source
water, age, customer characteristics, etc. Can a single set of benchmark indicators be used by all
systems, or should separate sets of benchmarks (or ranges in benchmark values) be developed for
different categories of water systems? What categories might be most important in grouping
systems for a benchmarking analysis?

Benchmarking practitioners recommend that benchmarks be linked to a business's “critica
success factors.” What are the most critical factorsto the success of small water systems? What is
causing the most trouble for small water systems?

“Performance” benchmarking requires the selection of a set of observable/measurable indicators
that water system managers can easily access or compute. It also requires that these indicators are
logically (and statistically) related to measures of performance. What is the best measure(s) of the
performance of small community water systems?

“Process’ benchmarking seeks to improve internal programs and processes by learning how the
"best" organizations conduct smilar activities. Would small systems benefit from efforts to
organize a network that would help small water system managers to identify the best practices of
other water systems?

Do you believe that there is a "felt need” for benchmarking tools for financial analysis? Are small
water system managers already engaged in an informal use of benchmarking? In your interactions
with small system managers, what measures are they likely to use to describe the performance of
their water systems?

Which member of a smal water system organization is most likely to be the best person to
contact regarding information that can be used in the development of benchmarks (e.g., manager,
operator, consultant, mayor, etc.)? Who are the most likely users of benchmarking tools?

What do you think is the potential value of systematic benchmarking for the small water system
community?
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Please add any additional comments, or suggest questions or issues that you would like to see
addressed in asurvey of small water systems.

If you know of researchers, government officias, or non-governmental organizations that might
wish to be included in this consultation, please type in their names and/or E-mail addresses
below, or smply forward this E-mail message to them.

Do you wish to receive a copy of the final report of the "Benchmark Investigation of Small Water
System Economics'? (please check below)

Yes No Paper or PDF .
If paper, please type your mailing address below:

References

List of Documents Reviewed for This Consultation

Some of the documents that were reviewed in the preparation of this consultation appear below.
Please add your own suggestions of other relevant publications.

Arn, Thomas and Elizabeth Oakland. 1996. “Publicly Owned Utilities: A Benchmark Approach,”
American City and Country: (November): 70—73.

Beecher, Janice A., G.R. Dreese, and JR. Landers. 1992. Viability Policies and Assessment
Methods for Small Water Utilities, Nationa Regulatory Research Indtitute, Columbus, Ohio.
June.

Boisvert, Richard N. and T.M. Schmidt. 1996. Distribution of Community Water Systems Across
the United Sates with Emphasis on Size, Water Production, Ownership, and Treatment.
Working Paper. Dept. of Agricultural, Resource, and Manageriad Economics. Cornell
University. WP 96-12.

Boisvert, Richard N. and T.M. Schmidt. 1996. Economies of Sze in Water Treatment vs.
Diseconomies of Dispersion for Small Public Water Systems. Working Paper. Dept. of
Agricultural, Resource, and Manageria Economics. Cornell University. WP 96-15.

Cromwell, John E., W.L Harner, J.C. Africa, and J.S. Schmidt. 1992. "Small Water Systems at a
Crossroads," JAWWA (May): 40-48.

Cromwell, John E., S.J. Rubin, F.A. Marrocco, M.E. Levan. 1997. “Business Planning for Small
System Capacity Development,” JAWWA (January): 47-57.

Cromwell, John E. and S.J. Rubin. 1995. Development of Benchmark Measures for Viability
Assessment, Prepared for the Pennsylvania Department of Environmental Protection. Apogee
Research, Bethesda, MD.

Dreese, G. Richard, and JA. Beecher. 1993. “Developing Models for Assessing the Health of
Smdl and Medium-Sized Water Utilities,” JAWWA (June): 54—60.

Jarocki, Bill and T.J. Wilkinson. 1997. Idaho DEQ System Capacity Assessment Tool for SRF
Loans: Preliminary Report. IDEQ.

Jordan, J. L., and HJ. Witt, and JR. Wilson. 1996. “Moddling Water Utility Financia
Performance,” Water Resources Bulletin (February): 137-144.

Jordan, J. L., and C.N. Carlson, and J.R. Wilson. 1997. “Financia indicators measure fiscd
health,” JAWWA (August): 34-40.

USEPA. Office of Water. 1996. Methods for Assessing Small Water System Capability: A Review of
Current Technigues and Approaches. EPA 810-R-96-001.

B-1-4



PHASE 1 RESPONSES FROM PANELISTS

The exact wording of the questions and statements sent to the panelist appearsin Appendix B-1
(above). The responses of panelist are presented below, under brief headings that identify each
group of questions and statements. Responses have been edited dightly to maintain
confidentiality and correct spelling. Panelists were assigned a respondent number, which is
shown in parenthesis at the beginning of each response.

Part 1. Commentson: BACKGROUND

(#8) There has probably been too much emphasis on the use of financial benchmarks as indicators of
trouble. It might be more productive to consider turning the focus around the other way — documenting
the financial profile of successful/sustainable small systems of different types to provide benchmarks
of financial health as targets to strive for. Moreover, the objective should not be to focus on financial
health or ill health per se, but rather to use financial benchmarks as indicators of sustainability — what
does it take to know that you are sustainable?

(#9) Finances are the most important leg of the three-legged capacity tool. Actually, this approach
really isnot that new.

(editorial not: for example see: Janice A Beecher, G. Richard Dreese, and James R. Landers. 1992.
Viability Policies and Assessment Methods for Small Water Utilities, The National Regulatory
Research Institute, Columbus, OH; and, G. Richard Dreese and Janice A. Beecher. 1993. “Developing
Models for Assessing the Financial Health of Small and MediumSized Water Utilities,” Journal of the
American Water Works Association, Val. 85, No. 6: 54—-60)

Part 2. Commentson: DEFINING SMALL WATER SYSTEMS

What measure(s) of size should be used to identify those community water systemsthat are
most typical of the problems attributed to small systems?

(#1) Pumpage & number of customers

(#2) Any of these will do. You need to be a little careful with number of connections or customers
because there are a few systems that serve only industrial parks or complexes that have very few
customers but produce large quantities of water and have substantial revenue and assets.

(#3) Small water systems are considered to serve <3300 population; more recently, we've seen some
use 10,000. Small in Kansas is <500 connections that comprise approximately 90 percent of al
systems

(#4) Pumpage and number of connections.

(#5) Number of connections has always made the most sense to me for small water systems.

(#6) Probably number of users or number of connections.

(#7) Pumpage and number of connections are relatively good indicators. Size of total assets can be
very misleading, especially when most small systems don't have a clue as to the value of their system.
Number of customers (assuming you mean connections x number of people per household, etc.) isalso
misleading to some extent and difficult for small systems to ascertain. Otherwise (active) connections
and customers are the same.

B-1-5



(#8) 1 think the number of connections is the most important variable because it relates directly to cash
flow which | believe to be the most important indicator. As | recall the story, the EPA started using the
3,300 person cut-off for two reasons: 1) it was a proxy for 1,000 connections (implying 3.3 persons’hh
- higher than today's average) and 2) the EPA conmunity water supply survey indicated that below
1,000 service connections the average system had a staff of less than one full-time equivalent. This
staffing cut-off is an interesting “structural” boundary to consider. There may be big differencesin the
efficacy of operations and maintenance (and financial management) above and below this threshold.

(#9) Pumpage is the best indicator, because it captures economies of scale; connections (with a cutoff
of about 1,000) is also areasonable proxy.

(#10) Nurrber of connections and pumpage

Part 3. Commentson: INCLUSION OF VERY SMALL WATER SYSTEMS
How important is it to include these (smallest) systems in efforts to develop benchmark
measures for small water systems?

(#1) Important for them to see how other larger systems operate.

(#2) It's important to try to get information about the very small systems (e.g., mobile home parks).
However, from the data and studies that | have reviewed, it is safe to conclude that the very small
systems are no better (and may be worse) than the smallest systems you can get data for. So, by
excluding the very small systems, your results will be conservative (that is, they will make the industry
look better thaniitis).

(#3)Very important to include - or at least an agency or organization which can appraise their needs
and interests.

(#4) Yes they should be included, small systems are different and need their own benchmarks. It will
take a specia effort to collect the data

(#5) | think the only way to get input from most small systems will be to go in person to interview
them, a very expensive proposition | wouldn't recommend. The best source of information will be the
technical assistance providers who deal with them on a regular basis, such as the Rural Community
Assistance Program (RCAP), National Rural Water Association (NRWA), and possibly the National
Environmental Training Center for Small Communities (NETC).

(#6) There are more small systems, in number, than large systems. Probably should be included.

(#7) It is extremely important that the very small systems be included. This is where you commonly
find minimal capacity to meet SDWA requirements and have the greatest need for infrastructure
development. Special efforts should be made to include these systems, though this will be the most
difficult group of water systems to gain credible/reliable information. This effort may require other
partners established within the targeted states that regularly provides service to these size systems.

(#8) | recall one student of this problem who wrote a paper on “the particle physics theory of small
water systems.” In this theory, it is argued that below 200 connections, all bets are off and even
experienced technical assistance field hands cannot tell what's going to happen next in awater system
in this super small size range. | think there is truth in this. It reinforces another saying I've heard —
that these should not be thought of as small water systems but as “small clusters of homes.” Our data
shows that cash flow is still the most important concept in these systems and it is possible to get
income statement data even in this micro size range. (forget the balance sheet, however.) Thisis an
extremely important category for study. Of the 50,000 odd small systems that EPA counts nationwide
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40,000 or so serve fewer than 500 connections. Some simple benchmarks relating to revenue and
expense rel ationships could provide them with simple easy to follow operating guidance.

(#9) Yes — with some random sampling. This could be done in conjunction with assessments for non-
transient non-community systems, which face many of the same problems.

(#10) It isimportant. | suggest you use the limit of 500 customers for the smallest group.

Part 4. Commentson: CATEGORICAL GROUPING OF WATER SYSTEMS
What categories might be most important in grouping systems for a benchmarking analysis?

(#1) Water sources (Wells or Surface) (Treated or Purchased). Growth of system. Storage capacity.
Age and type of distribution lines.

(#2) The biggest fundamental difference | have found is between systems that use surface water, those
that use groundwater, and those that purchase water from another system. Each of the three categories
of water source has different cost and asset characteristics. Other than that, | think that you can capture
the differences (for example, different mix of residential/commercial/industrial customers) in the
benchmarks.

(#3) Perhaps financial analysis can be common. Size of system, date of construction, debt load per tap,
water source/type, etc. All impact financial position.

(#4) | see small systems being somewhat similar and one set of benchmarks being adequate.

(#5) You must use a range of benchmark values, as the size and complexity of “small” systems has
such alargerange. Surface water vs. Ground water systems, treatment method, number of connections

(#6) One set of characteristics will not likely fit all. The grouping we use is to separate systems that
are not combined with other utility systems such as sewer. Water systems that are combined with
other utilities have unique financial and operational characteristics. We then separate the systems into
two groups. One group isthose systems that produce/treat their own water. The second group isthose
systems that purchase treated water and function primarily as a distribution system only. In small
systemsthetrend is toward buying treated water from a central source

(#7) A separate set of benchmarking may be appropriate, depending upon how the indicators are
identified and structured. If thereisto be abreakout, | would suggest the following:

25-500 persons

501-3,300 persons

3,301-10,000 persons

10,001-500,000 persons

500,000 and above persons

(#8) These variables are important to sort out. Refer to the PA benchmarks study to review the various
hypotheses that were tested (all of them, | believe). Once you have the data (and QA it —no small
task), it is a simple matter to run the stats to test them all. | would recommend looking at all of them.
Itis, of course, essential to keep the different ownership categories separate throughout due to different
accounting conventions.

(editorial note, see: John E Cromwell 111, Scott J. Rubin, Frederick A. Marrocco, and Mark E. Levan..
“Business planning for small system capacity development,” Journal of the American Water Works
Association 89, no. 1(January 1997): 47-57; and, John E. Il Cromwell and Scott J. Rubin.
Development of Benchmark Measures for Viability Assessment. Bethseda, MD: Prepared for the
Pennsylvania Department of Environmental Protection. Apogee Research, Inc. 1995)
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(#9) Some simple benchmarks could be developed (already have been!) That will be highly correlated.
Some are generic across types of systems. Some type-specific measures could be used. Avoid looking
at rates or prices; they are almost meaningless.

(#10) 1 would suggest the use of benchmark ranges. A set of criteria to judge the financial and
planning health of small utilities was developed by Integrated Utilities Group, Inc. It provides aset of
criteria to use to determine if (outside) assistance is desirable for financial planning and utilizes a
numerical scoring mechanism.

(editorial note, see: C. (Kees) W. Corssmit. Fiscal Health Scoreboard for Water and Wastewater
Utilities. Based on aPublicationin “The Newsletter of the Special District of Colorado.” Prepared by
Integrated Utilities Group, Inc., Denver, Colorado. 1996).

Part 5. Commentson: WHAT TO BENCHMARK
What are the most critical factors to the success of small water systems?

(#1) Management and Water Treatment

(#2) They key factors are the system's financial performance (net revenues, positive cash flow, return
on investment, etc.), the quality of its management, and the quality of its technical performance. A
system that is deficient in at least one of these areas will have problems. A system that is deficient in
two or more is probably in serious trouble

(#3) Effective management and strong governance positions. Generally, there are fewer and fewer
“sparkplugs’ in small communities, those who possess or are willing to exert leadership roles. What is
causing the most trouble for small systems? | think it is being told that they considered to be a
problem when in reality they are not. Too many regulators seem to not be able to accept that when a
small system is performing its function which is to provide quality and quantity of water system, then
they need to allow that system and its neighborsto be | eft alone.

(#4) Trained operators, proper replacement/maintenance and system financial performance are most
critical. Trouble is caused by; low salaries resulting in poor operation/maintenance, lack of political
fortitude charge appropriate user fees.

(#5) Most critical factors are pricing the water at a cost sufficient to allow for proper operation,
maintenance, and expansion. | believe that small systems continually underprice water and are unable
to operate effectively. Giving these systems tools to help get a grip on these issues is critical. If there
is an adopted standard for operational dollar needs, the burden would be lifted from the
operator/manager somewhat .... kind of a scapegoat. Thisisabig problem!

(#6) 1. Poor or inadequate accounting systems. Many systems use cash accounting. 2. Failure to
segregate water system funds from other funds. Doesn't allow accumulation of reserves to make major
capital improvements if funds are co-mingled with operational funds of other accounts that tend to get
spent. 3. Water Rates. Not understanding how to price the product.

(#7) Most Critical Factors: 1) Financia stability; 2) System reliability (operations); 3) Consistent
production of water meeting MCLs; and 4) Certified operator. Causing the greatest problems. 1)
Compliance issues e.g., (testing/monitoring/reporting); 2) Lack of financial resources; 3) Lack of
certified operator(s); and 4) Operational problems.

(#8) Cash flow is a well-established indicator. Cost based pricing is the key input to long-term
sustainability. The ownership and management must provide clear accountability. My own bias is
toward economic regulation as a means to ensure capacity, because it is comprehensive.

(#10) Lack of management skills; lack of financial resources.

B-1-8



Part 6. Comments on: PERFORMANCE M EASURES
What is the best measure(s) of the performance of small community water systems?

(#1) 1.Water Production cost/1000 gallon. 2. Retail water sale cost /1000 gallon. 3. Water loss for
system.

(#2) See the benchmarking work done in Pennsylvania.
(editorial note, see: "Evaluating Business Plans for Small Public Drinking Water Systems Manual" at:
http://www.dep.state.pa.us/dep/subject/advcoun/techctr/eval bpmanual final 3.doc. )

(#3) First, are the customers happy? |sthere water in the system? Are the rates affordable? Is service
atop priority with management/governance or do problems go unattended? Water loss ratios below 15
percent, prudent fiscal management, etc. All contribute to a system's viability. Financial statements
will tell the story. We strive for systemsto have a debt service coverage ratio of 1.25.

(#4) Water quality, loss of service events, cash flow performance, investment in short and long-term
asset replacement.

(#5) Compare cost of water to the final quality of the delivered product (quality measured in NTU,
taste and odor, trihalomethanes). Any monitoring violations or customer complaints should also be
considered.

(#6) Operational performance—meeting or keeping water quality standards, maintaining service.
Financial Performance—cost of doing business factors—funding accounts including reserves for
capital improvements.

(#7) 1) MCL Violations/Reporting/Monitoring Violations, Administrative Orders, etc.; 2) Turnover
rates of operators and/or extended time(s) without certified operators; 3) biannual/updated Capital
Improvement Plan; 4) replacement reserve account (benchmark @ 10 percent of annua gross
revenue); 5) “specia” requirements on water operating permit; and 6)age of system components.

(#8) Cash Flow. These are too numerous too list here. But there are several key operational
indicators. For very small systems, though benchmarking is difficult. Ratios like “employees per
whatever” don't really apply.

(#10) Seethe criteriaused in the Fiscal Score Card referred to above.

Part 7. Comments on: PROCESS BENCHMARKING
Would small systems benefit from effortsto organize a network that would help small water
system managers to identify the best practices of other water systems?

(#1) State Rural Water Associations are already in existence for this purpose. Many small systems are
not using their services.

(#2) Yes.

(#3) Not really — it is not generally the business of one system to worry about a neighboring system’s
problems or operations.

(#4) yes, | believe MN rural water association. Isalready filling thisrolein MN.
(#5) Sure, it may help operators develop and continue better operational guidelines through a spirit of

competition. Publication of operational parameters would also help justify system expenses to
customers
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(#6) Already networks in place. Round Table and Illinois Rural Water Association. Also, water system
operator’ s meetings and conferences.

(#7)This is a toughie. The problem is that most, at this size, will not access the information or seek
assistance. Reasons include: 1) the fear factor — “if things are wrong and somebody finds out, | could
lose my job,” 2) lack of resources and time to stay current; and 3) the delivery mechanisms for such an
endeavor need to almost be a one-on-one type approach.

(#8) most of the benchmarking literature is not relevant to the financial benchmarking that your
research isintended to perform.

(#9) To an extent this would be helpful and it already occurs. But even best practices cannot overcome
lacking economies of scale. | lean more toward restructuring and “out of the box” ideas (such as
technology changes), which are not captured by this sort of benchmarking

(#10) Sure.

Part 8. Commentson: BENCHMARK NEEDS AND CURRENT PRACTICE
Do you believethat thereisa "felt need" for benchmarking toolsfor financial analysis? What
measures are they likely to use to describe the performance of their water systems?

(#1) (1) Cost (Retail and Bulk or Wholesale); (2.)Water loss, and (3.) Operating cost comparison
(repairs, insurance, electrical, chemical, engineer etc.).

(#2) | don't know enough to answer this.

(#3) The need for financial benchmarking is appreciated by industry organizations and associations,
state and federal agencies (if they care). System managers see quality of service and financial position
as primary measures of performance.

(#4) Yes, there is a need for bench marking tools for financial analysis. | do not believe most small
system managers are using bench marking. My opinion is that most small system managers would
describe their system performance by meeting SDWA standards and water is in the pipe nearly all the
time.

(#5) I've seen a large range in financial responsibility of system management. Most on the poor end.
The measures | would suggest are listed above.

(#6) Probably not “felt” as strong asit ought to. Most operators are more aware of operational issues
and yes, they do some informal benchmarking

(#7) Yes, there is the felt need for such tools. Most small systems do not have full-time personnel and
financing issues are left up to others, i.e., city clerk, city council/water board. Little input is given
by/received from water system personnel. Most are not qualified to conduct a financial analysis; they
are not trained in this area. Capital Improvement Planning is the exception, not the rule. (Most don't
even do rate studies or have a meter "change-out" program...simple activities). Small system water
personnel are also not adept at communicating their needs with the policy/decision-makers; they do not
have the experience or expertise to develop the information or materials they need to accomplish this.
Also, many times politics determines whether rate increases/purchases/improvements are furthered.
Water system personnel aren't elected; council members are. Per discussions with small system
operators/managers, they utilize measures such as:

1) meeting budget(s)

2) keeping expenses down

3) keeping rate increasesto aminimum

4) somerelative cash flow
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(#8) Lack of violations and low rates

(#9) This is old news. Good small system managers already do benchmarking, seek improvement.
Some actually are pretty sophisticated.

(#10) Many managers will already use very informa benchmarking tools. Annual and monthly
financial reports are often used.

Part 9. Commentson: INFORMATION CONTACTS/BENCHMARK USERS
Who ar e the best sour ces of infor mation about small systems? Who arethe most likely users

of benchmarking tools?

(#1) The manager is most likely to have the information you need.

(#2) Manager/administrator/bookkeeper. Users of benchmarking? State and federal agencies, rating
agencies, investors.

(#3) The operator and the city clerk would have the needed information. The most likely users would
be city council, regulators and finance people.

(#4) | think your best contact would be technical assistance providers, as they have dealt with these
communities asawhole. In most cases, the system operator/manager is the best contact otherwise

(#5) Operators, Mayors, Treasurers, Boards, |EPA, Lenders.

(#6) Most small systems are "one person operations" (the operator). These individuals are the ones
closest to the action and can provide the most input with regards to information on operations. Most
small systems use consultants/engineers only in times of need and usually don't have a engineering
firm that is on retainers. Those systems that have some form of a manager would be useful as they
probably have more capacity to understand the critical benchmarking needs. City clerks/office
managers can provide some useful information as they are the ones usually in charge of overseeing the
financial activities of small municipal water systems or private water systems.

(#7) Owner/Manager
(#8) The one and only guy who runs the system part time.

(#9) The manager. Any of those listed plus Directors of Special Districts.

Part 10. Commentson: POTENTIAL VALUE
What do you think is the potential value of systematic benchmarking for the small water
system community?

(#1) Comparative analysis of one small system to another of similar kind.
(#2) | think it's an important piece of the puzzle, but not “the answer.”
(#3) Would alow for there to be a yardstick, if properly used, could be of assistance to all systems.
Having such information would allow funding agencies to better understand overall needs, those who
provide technical assistance could better target their efforts. Lastly, the individual systems should be
able to see where they are spending more than necessary by industry standards.

(#4) To provide atouch of reality and information on what is needed for a water system to be sustained
over the life of the community.
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(#5) Helps establish a g¢andard for proper operation of small water systems (good news). Justifies
increased expense on system (bad news). Educates the system operator and the public

(#6) Possibly.

(#7) With regards to long-term viability and increasing the capacity of water system personnel, the
value is great. The greatest fear is employing a benchmarking system that is too complicated,

obtrusive or overly structured with little flexibility. From our experiences with the development of the
State's Capacity Development Plan, small systems fear the Primacy Agencies will be too stringent in
their application and the water system(s) will get caught up in a non-flexible system. The big question
is. “Will the utilization of benchmarking apparatus's be used to determine viability or provide
guidance?’ If the answer is guidance, the success of such an endeavor will be more likely.

(#8) Take a look at the percentiles and CDF graphs in the PA benchmark study (editorial note, see
citationsin Part 6, #2 above). That isthe kind of output that lendsitself to easy use by small systems.
When you are having trouble and the percentiles are saying that you are consistently on the 10th
percentile of 3, 4, or 5 key financial indicators, it tells you right where the trouble is. And it is
something you can show to your board to help convince them you have to make changes to fix things.
And, nobody has to tell you whether you are viable or non-viable or otherwise label you. The
percentile comparison against your peers tells you all you have to know. This is especially critical
because most states have no authority to intervene in financial management of these systems. So, a
good thing that states can do is provide this type of impartial comparative information to allow people
to make their own comparisons and draw their own conclusions. It is a market-oriented intervention. It
isworkable even under a Republican governor.

(#9) Very limited, to be perfectly honest. We know how to solve this problem - it is a matter of
political will, not more surveying or benchmarking.

(#10) Could be quite high- there is very little available right now.

Part 11. ADDITIONAL COMMENTS

(#1) Computer mapping of rural systems needed to determine location, size of lines and capacity of
system.

(#2) Generaly, don't create a survey which begins with the cliché “As you know, small systems are a
problem!” or any such connotation. If you want to help small systems, then help them — don't
condemn them as some within the regulatory and bureaucratic community are constantly doing. Want
to find some real problems? Have 50 samples run on bottled water — Kansas did that and found 15
percent of the sample contain contaminants which had they been detected in public water systems,
would have caused EPA to shut them down.

(#3) Do small systems see themselves as being viable without continued subsidies from either the state
or federal government.

(#4) Think that thisisavery worthwhile project ... please keep me informed.

(#5) The development of a financial benchmarking initiative is definitely needed, no question. If for
no other reason than to provide some level of guidance to small systems that wish to earnestly attempt
to: 1) determine if they are financially fit; 2) identify financial problems/issues within their water
utility; 3) identify approaches to make/take corrective actions; and 4) communicate more effectively
with decision/policymakers.

(#8) Before you survey systems survey the states in the region to thoroughly understand their existing
financial reporting requirements. These will exist in different agencies of state government. Y ou may
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find one for investor owned systems, one for municipals, and another one for authorities/districts.

They may be good (Wisconsin) or not so good, but they exist. They may not go al the way down the
size gradient, but every little bit helps. | would see what's out there and see what you can learn from it
before launching the survey effort. In addition, the existing state reporting mechanisms are your only
shot at getting balance sheet data. In your broadcast survey, | would encourage you to focus only on
the income statement. Y ou will not get good balance sheet data except where it is already a required
reporting item by states. Including balance sheet data will hurt your response rate and add bias
towards getting responses from only well managed systems. Data quality is enough of a problem with
just the income statement. One trailing thought, Peter Shanaghan of EPA headquarters has some pie
charts showing the change in ownership mix as you progress through system size categories form
10,000 to 3300 to 1,000 to 500 to 100. The changes in ownership mix are quite drastic as you cut
across this gradient.

(#9) Thisisdegavu al over again. | can see some incremental value in this but haven't we been here
before? |Isthere much more to be said? Repackaging and dissemination, | guess, which keeps all of us
going. | believe they are doing something similar in Texas — indicators of good performing systems
(TNRCC).

(#10) The cost of clean water isvery significant for small utilities. | have addressed thisin severa
papers published over the last ten to twelve years. | am beginning to see these predictions coming true
more often. User charge impacts of the Clean Water Act can be in the twenty to fifty dollars per

month incremental impact range per household.

Part 12. SUGGESTED ADDITIONAL REFERENCES

(#1) | have reviewed most of these documents/articles in the past and find them to be, for the most
part, relevant. One additional resource you may want to review is. USEPA. Office of Ground Water &
Drinking Water. Partnership for Safe Water Voluntary Treatment Plant Performance Improvement
Program Self-Assessment Procedures. October, 1995.

(#8) See: “Linking Full Cost Recovery and Sustainability,” Cromwell and Jordan, in Providing Safe
Drinking Water in Small Systems: Technology, Operations, and Economics, Lewis Publishers, 1999

(#10) Fiscal Health Scoreboard for Water and Wastewater Utilities, Integrated Utilities Group Inc.
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B-2: EXPERT PANEL CONSULTATION
PHASE 2 PROTOCOL AND RESPONSES

CONSULTATION PROTOCOL

Dear Colleague:

A short time ago we sent you an E-mail message asking for your feedback on severa questions
regarding the development and use of benchmark measures for small community water systems.

You will find asummary of the responses that we received below. Based on these responses, we
developed a number of questions for possible inclusion in asurvey of small water systemsin 10
Midwestern states. A working list of survey questions follows the response summary.

We would appreciateit if you could review the E-mail message below. We invite you to
comment on the summary of responses, as well as the working list of survey questions. Add,
ddete, modify, or criticize these as you seefit. Let us know what you think. Participation in the
first round of this consultation is not a requirement for providing comments &t this time.

Please submit your responses by using the “reply” function of your E-mail program and typing
directly into this message. All respondents will receive a copy of the final draft of this panel
consultation via E-mail (in MS Word format) during the first week of October.

Thank you for taking the time to consider our requests. Please contact us at any time if you have
comments or suggestions regarding this research endeavor.

Sincerely

Dr. Roger Beck Dr. Ben Dziegielewski
Associate Professor Associate Professor
Agribusiness Economics Geography

SIUC SIUC

Sponsored by the Midwest Technology Assistance Center http://mtac.sws.uiuc.edu
Conducted by Southern Illinois University Carbondae, Department of Agribusiness Economics
and Department of Geography
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Summary of First Round Responses

Defining Small Water Systems
What measure(s) of size should be used to identify those community water systemsthat are
most typical of the problems attributed to small systems?

The number of connections, population served and pumpage were al suggested as appropriate
measures. Suggested values for these measures were: 1,000 connections and 3,300 customers.
No range was suggested for pumpage.

It was noted that: some agencies use less than 10,000 customers as a measure of small systems;
the great majority of systems serve less than 500 customers; and the number of connectionsis an
inappropriate measure when small systems have afew large customers, or serve only industrial
parks/complexes.

Inclusion of Very Small Water Systems
How important is it to include these (smallest) systems in efforts to develop benchmark
measures for small water systems?

All of the respondents stated that it was very important to include even the smallest community
water systems (CWS) in the study, in spite of the recognized difficulties with data collection. It
was stated that these systems may be more likely to have minimal capacity, the greatest need for
infrastructure improvement, and there are just so many of them.

Several respondents suggested working with partner organizations such as NRWA and RCAP as
away of improving data collection or getting some sense of the needs and interests of these
systems. Others commented that a careful sample of smallest systems would be adequate.

Categorical Grouping of Water Systems
What categories might be mostimportant in grouping systemsfor a benchmarking analysis?

Severd critical distinctions between small water systems were suggested:
- water source (ground/surface/purchased)
- “gszel
- system growth
- storage capacity
- date of congtruction / age and type of distribution lines
- treatment method
- combined (water and sewer) systems vs. water supply only
- debt load per tap

Responses were divided as the to need to develop separate benchmark ranges. Some respondents

suggested that several simple benchmarks would be applicable across al categories; other
suggested that these differences could be sorted out statistically once the data is obtained.
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What to Benchmark
What are the most critical factors to the success of small water systems?

Many factors were suggested:
- management quality - effective management and strong governance
- technical performance (i.e., water treatment)
- financid performance
- lack of “sparkplug” leadership in small communities
- unnecessary regulatory mandates
- trained/certified operators
- low Haries
- operation/maintenance/replacement
- pricing/inappropriate user fees/water rates/cost-based pricing
- politicd fortitude
- inadequate accounting systems (i.e., cash accounting)
- co-mingled accounting systems (not separate from other municipa or utility budgets)
- tegting/monitoring/reporting
- sygemreiability

Some specific indicators were suggested:
- net revenues
- return on investment
- regulatory compliance
- cash flow/ cash flow/ cash flow

Performance M easures
What is the best measure(s) of the performance of small community water systems?

Many performance measures were suggested:
- water production cost/1000 galon
- retall water sale cost/1000 gallon
- water loss ratio (below 15 percent)
- affordable rates
- customer satisfaction/complaints
- debt service coverage below 1.25
- water quality (measured in NTU, taste and odor, trihalomethanes)
- loss of service events
- investments in asset replacement fund
- replacement reserve account (benchmark @ 10 percent of annual gross revenue)
- MCL /reporting/monitoring violations
- age of system components
- biannual/updated Capita Improvement Plan
- cash flow/ cash flow/ cash flow
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Process Benchmarking
Would small systems benefit from efforts to organize a networ k that would help small water

system managers to identify the best practices of other water systems?

Most respondents commented that “process benchmarking” is aready done through the efforts of
state Rural Water Associations. Several obstacles to this type of information exchange were
mentioned: many very small systems do not participate in RWA programs, the fear factor — "if
things are wrong and somebody finds out, | could lose my job;” small systems lack the resources
and time to stay current; such programs would require an expensive one-orn-one approach.

Benchmarking Needs and Current Practice
Do you believe that thereis a “ felt need” for benchmarking tools for financial analysis?

What measures are they likely to use to describe the performance of their water systems?

Respondents were split as to whether or not small system managers were aready using self-
assessment measures. Examples of currently used performance measures included:

- cost (retail/bulk/wholesale)

- water loss

- operating cost comparison (repairs, insurance, electrical, chemical, engineer etc.)

- lack of violationsg/meeting SDWA standards

- “low” water rates; keeping rate increases to a minimum

- meeting budgets

- keeping expenses down

- cash flow

Most respondents replied that there was a recognized need for better financial management tools.
Some suggested that small systems are better at handling operational issues and do not have the
staffing and resources to perform even the most basic self-analysis, such as rate studies or capital
improvement planning. Other comments pointed out that self-assessment, and the development
of financial tools, may be hampered by poor communications between system personnel and
policy and decison-makers. In particular, the honest evaluation of rate increases is hampered by
the palitical processinvolved in raising ratesin publicly operated systems.

Information Contacts/ Benchmark Users
Who arethe best sour ces of infor mation about small systems? Who arethe most likely users

of benchmarking tools?

Suggested best sources of information at small systems are:
- manager/administrator
- operator
- engineer
- bookkeeper
- City clerk
- technical assistance providers
- mayors
- treasurer
- the one and only guy who runs the system part-time
- owner/manager

B-2-4



Suggested “most likely” benchmark users:
- financia sources
- water organization boards
- industry organizations and associations
- state and federal agencies
- rating agencies
- investors
- lenders
- city council
- regulators

Potential Value
What do you think is the potential value of systematic benchmarking for the small water

System community?
Comments ranged from “great” to “very limited” and “not ‘the answer’.”

The following phrases were used in responses to this question:

- comparative anaysis; a yardstick

- determine if systems are financidly fit

- dlow funding agencies to better understand overal needs

- target technical assistance

- provide a touch of redlity

- information on what is needed for a water system to be sustained over the life of a
community

- establishes a standard for proper operation of small water systems

- objective measures that operator/managers can use to support the need for sustainable
water rates

- educates the system operator and the public

- identify financia problems/issues; has potentia to tell you right where the trouble is

- identify approaches to make/take corrective actions

- dlow managers to make their own comparisons and draw their own conclusions

- amarket-oriented intervention

- communicate more effectively with decision/policymakers

Implementation of benchmarking tools could be impeded by systems managers' fear that:
- they will be too complicated, obtrusive or overly structured with little flexibility
- will be used to determine viahility rather than to provide guidance
- will be employed by primacy agencies, who will be too stringent in their gpplication

Additional Comments

These comments noted that:
- the overal high quality of small water systems is misrepresented by the use of
generalizations about the “small system problem”
- “ownership” (public/private) plays acriticd role in smal system financid performance
- state financia reporting agencies could serve as amaor source of financial data for
smal systems and should be used in the study

B-2-5



- small water system mangers should be surveyed to see if they believe they can remain
viable without outside subsidies

- Gl S/computer mapping can play a sgnificant role in the improved management of
smdl systems

- benchmarking research can only make minor contribution to improved system
performance

Suggested References

Three additional documents were suggested for review:

- Partnership for Safe Water — Voluntary Treatment Plant Performance Improvement Program
Self-Assessment Procedures. USEPA. Office of GroundWater and Drinking Water. October,
1995.

- “Linking Full Cost Recovery and Sustainability,” John Cromwell and Jeffery Jordan, In:
Providing Safe Drinking Water in Small Systems: Technology, Operations, and Economics,
Lewis Publishers, 1999.

- Fiscal Health Scoreboard for Water and Wastewater Utilities, Integrated UtilitiesGroup Inc.

Part 3. Working List of Mail Survey Questionnaire |tems

The survey questions that appear below were developed from the above responses. They are
presented in draft format and those actually used in the survey will be reviewed for clarity and
order of presentation. Note that information collected in the survey will be supplemented with
data obtained from state regulatory and financia agencies.

Surveys will be sent to a sample of systems that serve less than 1,000 connections. The sample
will be gratified by size (>200 connections, <200 connections), ownership type (public / private)
and major source of supply (surface, ground, purchased).

Contact person(s): (Name(s), position(s) within the organization, training)

1) Regarding your supply system, what is your:
a.) current number of active connections?
b.) approximate current population served?
c.) pumpage (finished water: average/day, max day)?
d.) current water supply sources (surface water, groundwater, purchased water and
estimated percent from each source)?
e.) distribution system storage capacity?
f.) estimated age of system components (source/plant/distribution mains)?
g.) most recent estimate of distribution system water 10ss?
h.) types of treatment processes?

2) What type of water supply service do you provide (estimated pecent of: residential,
commerciad/industrid, wholesale)?

3) How is your water system organized? (private company, city department, county
agency, regiona authority, other)?
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4) Who provides oversight of the water system management and operation? (el ected
board, appointed official, etc)?

4a)) Isyour system required to file routine financial reports with any state agency,
funding agency, or lender?
4b.) Are these reports available to the public?

5) What other information is collected routingly for use in the interna management of
your system?

6) Do you keep arecord of:
a) drinking water violations?
b.) customer complaints?
c.) boil water orders?
d.) loss of service events?
7.) Do you, or another person, prepare an annud financia report for your system?
8.) Do you prepare an annua budget?
9.) How is your system funded (operating revenues, taxes, combination)?

10.) What isthe basis of your accounting system? (cash or accrual)

11.) Isthe financia management of your systems completely independent from other
municipal operations, or other utility operations (i.e. wastewater)?

12.) Do you have areserve fund that is used for replacement/expansion costs?

13.) Can you provide us with a current rate schedule? A history of rate changes?

14.) What type of funding mechanisms have you used to finance maor infrastructure
improvements and purchases? Can you provide us with a brief summary of your
utility's grant and loan history?

15.) Who do you contact when you need technical, financial, or managerial assistance

(NRWA, AWWA, RCAP, USDA Rura Development state regulatory agency,
Nationa Drinking Water Clearinghouse, other)?

16.) Isyour utility a member of a water-related non-governmenta organization?
(state/national Rural Water Association, AWWA, other)?

17.) Have you recently performed an assessment of the affordability of your water rates?
What was the basis of your assessment?

18.) Are you aware of any self—assessment programs for small water utilitiesin your state?
Have you participated in any such program?
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PHASE 2 RESPONSES FROM PANELISTS

The exact wording of the questions and statements sent to the panelist appears in above. The
responses of pandist to Phase 2 of the Consultation are presented below, under brief headings
that identify each group of questions and statements. Asin the Phase 1 discussion, pandlists were
assigned a respondent number, which is shown in parenthesis at the beginning of each response.

Commentson: DEFINING SMALL WATER SYSTEMS
What measure(s) of size should be used to identify those community water systemsthat are
most typical of the problems attributed to small systems?

(#11) Suggest that the population served based classification system used by USEPA be retained as it
is generally understood by PWSs: small = 25 to 3300; medium = 3301 to 10,000; large=> 10k.

(#12) We delineate systems by persons served: <500 = very small; 501-3300 = small; 3301-10,000 =
medium; >10,000 = large. Measures for systems that are most typical of problemsin small systems are
(1) populations less than 500, and (2) operational control - whether they have a certified operator

(#13) | am familiar with the 10,000 figure. | think it is a good breakpoint with regard to a utility’s
ability to retain expertise in house. Systems that are dominated by commercial or industrial water use
probably should be classified separately regardless of whether the system is small. Y ou might want to
consider a domestic use ratio as atest. Arguably if more than 50 percent of the consumption is non-
domestic many benchmarks may not work well.

Commentson: INCLUSION OF VERY SMALL WATER SYSTEMS
How important is it to include these (smallest) systems in efforts to develop benchmark
measures for small water systems?

(#11) Need to consider that small system operators tend to leave their position for a better paying job
on afairly frequent basis

(#12) It's vitaly important to include the smallest systems in developing benchmarks. The greatest
percentage of systems, in our state and nationally, are classified as small systems. Yes, specia efforts
should be made to ensure their inclusion.

(#14) | would agree that it isimportant to include the smallest facilities since in our state, the largest
number of facilitiesin non compliance isthese facilities.

Commentson: CATEGORICAL GROUPING OF WATER SYSTEMS
What categories might be most important in grouping systemsfor a benchmarking analysis?

(#11) The above categories all have a place in evaluation of a water system depending on the problem
being analyzed - technical, financial or managerial.

(#12) Separate sets of benchmarks should be developed for the various system types. Broad categories
for system types are: Ancillary (homeowner's associations, prisons, mobile home parks); Municipality;
Privately-owned system (private company which operates a supply)

(#13) Consider adding ownership as a category -public vs. private.
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(#14) - compliance status

Commentson: WHAT TO BENCHMARK
What are the most critical factors to the success of small water systems?

(11) See above.

(12) Critical success factors include certified operator, adequate funds, system design, expansion of
private (unregulated) to public system, lack of adherence to construction standards. Areas which
create the most trouble for small systems include lack of technical knowledge, lack of management,
lack of certified operator, lack of adequate funds, lack of understanding of serious potential
ramifications of their actions.

(#13) Some of these work only if the utility is operated with rate payers- | think the indicators that
work regardless of whether rates are charged are most valuable and can include systems serving
industries and institutions better- look at expenditure per gallon produced, look at regulatory
compliance.

Comments on: PERFORMANCE MEASURES
What is the best measure(s) of the performance of small community water systems?

(#11) See above.

(#12) The best measure of performance is comp liance with the SDWA. Five categoriesincluded:
critical problem (acute MCL); serious problem (non-acute MCL); minor problem (occasional
monitoring violations); potential problem (no problem now, but one foreseen); and no problems
(current and future comp liance with SDWA). If aproblem isidentified, then classified, the willingness
of the supply to work in correcting the problem isthe next critical factor.

Commentson: PROCESS BENCHMARKING
Would small systems benefit from efforts to organize a network that would help small water
system manager s to identify the best practices of other water systems?

(#11) Use of State RWAs could be effectiveif they have the funding to add staff for thistype of work.
However, small system employee retention could be amajor factor.

(#12) No, networking would not be beneficial. The circuit rider and peer review process has had
minimal positiveimpact in the past. Small systems want to be told what needs to be done, how to do it,
etc. Their water activities are often not their primary job, and both the time and funds are usually not
available to have them get "best practices' from other supplies

Commentson: BENCHMARK NEEDS AND CURRENT PRACTICE
Doyou believe that thereisa "felt need" for benchmarking toolsfor finandal analyss? What
measures are they likely to use to describe the performance of their water systems?

(#11) State primacy agencies will have to use some of thisinformation to implement the Capacity
Regulations regardless of whereit is developed

(#12) Yes, thereis aneed for benchmarking toolsfor financial analysis. No, small system managers

aren't usually involved in the financial end very much - usually the city clerksin asmall town have this
responsibility. The measuresthey arelikely to usein describing the performance of their system

B-2-9



include whether they are in compliance with state regulations and complaints from customers on: (1)
esthetic water quality parameterslikeiron, (2) serviceinterruption, and (3) cost of water.

(#14) Most of our small systems do not have a clue what their system costs are, except for the utility
bill. Most do not have an understanding of what their future needs might be until system problems are
encountered. It very important to assist the small facilities with some kind of future planning tools.
(“ Other comments pointed out that self-assessment, and the development of financial tools, may be
hampered by poor communications between system personnel and policy and decision makers.”) -1In
most small systems, there won't be any difference in those personnel. (“In particular, the honest
evaluation of rate increases is hampered by the political processinvolved in raising ratesin publicly
operated systems” ) - generally with good education thisisn't that much of aproblem

Commentson: INFORMATION CONTACTS/BENCHMARK USERS
Who arethe best sour ces of infor mation about small systems? Who arethe most likely users
of benchmarking tools?

(#11) These sources may have the information, but are they will to share this information because of
confidentiality or business considerations.

(#12) For the financial and managerial benchmarks, the mayor/council chair for finances and budgets
in muni supplies; the chair of non-muni supplies such as homeowners association; the owner of
ancillary or private supplies. For the technical benchmarks, the operator would be the most likely
person. The most likely users of benchmarking tools are the state and federal regulators, and the
economic developers of the communities

Commentson: POTENTIAL VALUE
What do you think is the potential value of systematic benchmarking for the small water
system community?

(#11) Pilot work is needed to be able to judge the value of the analysis and the responsiveness of a
PWS to implement the recommended changes. Also need to determine why changes were not
implemented and make adjustments or provide alternativesif possible.

(#12) From aregulator's perspective, consistency in regulating the public water supplies

(#14) If the small system will use these resources, it can potentially keep them out of troublein the
future. But, getting thisinformation to the small system and its periodic use will be the greatest
problem.

ADDITIONAL COMMENTS

(#12) Differentiate into the three types of small systems, based on why they provide water: municipal,
ancillary, and privately-owned (where they provide water, and are afor-profit entity). Non-transient
non-community systems are al so required to participate in capacity development, per the 1996 SDWA.
Will they be addressed? Also, in our state, we're including transient non-community systemsin the
"new" systems strategy. The TNCs actually take the most time from a compliance/enforcement
standpoint. The non-municipal (ancillary) small communities have special needs that are different than
small communities.

(#14) If the research resultsin an easy but informative self-assessment toal, it will be worth the time
invested.
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Commentson: SUGGESTED REFERENCES

(#11) These may be too complex for the small system operator/official and simplified versions will be
needed.

Commentson: WORKING LIST OF MAIL SURVEY QUESTIONNAIRE ITEMS
(only questions that were commented on appear below)

1) Regarding your supply system, what is your:
a.) current number of active connections?
b.) approximate current population served?
c.) pumpage (finished water: average/day, max day)?
d.) current water supply sources (surface water, groundwater, purchased water and
estimated percent from each source)?
.) distribution system storage capacity?
) estimated age of system components (source/plant/distribution mains)?
.) most recent estimate of distribution system water 10ss?
.) types of treatment processes?

oQ ™Mo

i.) madmin pressure in the distribution system
6.) Do you keep a record of:
a.) drinking water violations?
b.) customer complaints?
c.) boil water orders?
d.) loss of service events?
(#11) Add water main breaks & locations and equipment failure.
15.) Who do you contact when you need technical, financial, or managerial assistance?
(#11) USEPA OGWDW web site and Safe Drinking Water Hotline

General Comments:

(#13) These questions look like agood start.
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APPENDIX C:
FOCUS GROUP REPORTS

INTRODUCTION

Appendix C contains the documentation from each of the three focus groups that were
conducted during this sudy. In each of the following summary reports the setting and
participants in the group are first described. Next some of the key issues that were raised
in the sesson are listed and described. The questions used in each sesson were dightly
different, and the discussion of issues reflects these differences. Where appropriate, lists
of the measures that water systems use in the management of their systems are included.

Each report includes a large section that consists of the direct quotations of group
participants. These comments not only highlight some of the key issuesraised in eech
session, but reflect the tone of the discussions. In many respects, these statements
represent the most valuable information contained in each report. Findly, each report
includes a set of observations and conclusions that were made by the research team based
on our interpretation of the interactions and comments made during each session.
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C-1: Focus Group #1 - Small Water System Managers

SETTING

Focus Group #1 was hdd in conjunction with an annud smdl waer system
conference sponsored by one of the dsate sections of the American Water Works
Asociation.  The project team was scheduled in the find time dot of the two-day
program to give a presentation about the new Technicd Assgtance Centers and the role
of financd benchmaking in the management of smal water sysems. A 90-minute
focus group medting was scheduled to begin immediatdly following the conference
presentation.  Unfortunately, the conference schedule became deayed, the presentation
had to be cancdled, and the focus group shortened by 15 minutes MTAC information
sheets, and copies of the Fal 1999 issue of the Nationd Drinking Water Clearinghouse
publication On Tap (which contained an article about the Technicad Assgance Centers
and financia measures) were distributed.

PARTICIPANTS

Conference organizers provided a lis of regisered participants and their
communities. The names were matched to a 1998 copy of the SDWIS data files in order
to identify participants who were managing “smdl” water sysems. The phone numbers
of the participants were then obtained from ether the AWWA Membership Directory, or
by phone cdls to the community's city hal. Eighteen water sysem managers who were
registered to attend the conference were identified.

Prospective participants were contacted by phone severa days before the focus
group. They were informed of the purpose of the focus group, and the exact starting and
ending times of the meeting. They were dso notified that the focus groups discussion
would be tape-recorded and were asured of the anonymity of their participation. Findly,
they were offered a $50 compensation for their participation, and invited to supper at the
conference dte following the meeting. Eleven of the managers contacted gave their
preliminary agreement to participate in the sesson.

Nine of the system managers stayed for the sesson. Some of the characterigtics
of the water systems of the members of the group are displayed in the table below.
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Size and source of systems managed by participants of FG#1
(source: 1998 SDWI Sfiles)

Participant | Population Served | Number Connections Primary Source
A 1,980 870 GwW
B 2,006 891 PW
C 6,735 2,930 GwW
D 3,902 1,740 SW
E 2,194 915 GW
F 421 n.a GwW
G 3,450 n.a SW
H 1,181 n.a GwW
I 2,503 n.a PW
GW = groundwater, SW = surface water, PW = purchased water, n.a= not availablein SDWIS datafile

All of the participants managed municipd water sysems.  Sx of the nine
participants operated water systems that were in the population range of less than 3,300
customers (USEPA’s dassification for a smdl waer system). Two of the other systems
were within 600 customers of this Sze category. Seven of the nine managers were dso
respongble for other utilitiesin their communities.

It should be noted that the participants in this focus group may represent a “best
practices’ group of waer managers. Ther voluntary participation in the smdl sysem
conference and the focus group, and membership in AWWA and other organizations, al
suggest that they are the most active members of thelr peer group. Following the focus
group sesson, three of the nine participants remained for supper. The research team
members joined them a a gngle table and the discusson continued. Some of the
gatements included in the analysis below were taken for thislatter discussion.

FOCUS GROUP #1 ANALYSIS

The following section summarizes the comments that were made by focus group
members into four categories. (1) an “inventory of indicators’ used by managers to
describe their water systems, (2) system needs and problems, (3) issues discussed during
the focus group medting, (4) a sample of representative comments made during the
sesson.  This is followed by a summay of conclusons, recommendations, and
observations from this focus group session.
SUMMARY OF RESPONSES TO THE QUESTIONS

Description of water systemsand communities

Participants suggested a large number of indicator measures that they use to
describe and monitor their sysems.  The “inventory” table below lists those that were
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mentioned during the focus group session.

The “inventory” ligs the indicators (as

broadly defined and identified by the project team) that focus group members had used

during the discusson.

If some sandard, or benchmark, of the indicator was adso

presented, then this was aso reported in the second column of the table.

Inventory of Indicatorsand Measures

| ndicator mentioned

Measure or Benchmark (when provided)

Ability to get loans

Rates sufficient to cover loan pay off

Adequate capacity Drought event horizon—“x-year event”
Freguency of issuing water restrictions
Affordability Number of customers on Social Security

Employment in service area
Age of customersin service area

Age of water plant

Annual Municipal Budget

Class of plant

Closed (“looped”) water system

Ability to shut off individual city blocks

Cost of new facilities

Cost of O&M

Cost per customer per month

$12 — example of inadequate monthly rate

Customer satisfaction

Elevated towers

Fire protection

Number of fire hydrants

Fire protection flow

Interest rates from loans

Revolving loan fund in lllinois = 2.5%

Monitoring cost

$lyear

Number of water line breaks per month

Number of wells

Ownership type

Peak demand

Percent of water line replacement

Population growth; population increase

Population served

Production (gallons/minute or million gallons/day)

Rates structure

Reliability

Number of water sources
Number and volume of storage facilities
I nterconnections

Size of storage capacity (gallons)

System efficiency

No break; No boil orders: no low pressure events.

Treatment plant capacity

“must be able to meet growth”

Treatment processes

Undersized mains

Volume of infiltration (sewer)

Water budget deficit

Water line pressure

“ Average 60 psi throughout the whole system”

Water mains and lines- age

Water mains and lines— type of material

Water quality — hardness

Water rates

sufficient to cover debt and system improvements

Water rates

Per cost of treatment
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Water system needsand problems

The second question that was presented to the participants asked them to identify the
“needs and problems’ that they would address if they had access to a substantial source
of grant funding. The following list isasummary of the concerns mentioned during the
discusson. Thislist aso includes the needs that focus group members wrote on 3X5 cue
cards but that were not discussed during the session

Can't keep up with growth in peak demand

105 year old water lines— upgrade and replace water and sewer lines
Difficulty in rasng matching funds for RDA loans

Loss of capacity of surface water supplies (from station)

Need to replace / extend sewers

Watershed management to maintain and improve water quality

Need to replace cast iron water mans

Need to replace shut-off valves

Cost and difficulty of replacing water mains that are located under 8 inch thick
concrete sdewaks

Water quality — hard water

Inadequate water rates

Unwillingness of customers to pay more

Watershed management to improve source water quality

Inability to get grant funds for the proper size of mains— will only fund amdler
mans

New dected officias unable to understand water system problems/operation
Meter replacement program — ingtall new meters with “lesk detection” read outs
High soil acidity weskens old water mains

Scde build up in water lines

Lack of knowledge of locd dected officids

Poor communication between eected officids and utility managers

Hard to find replacement parts for old water mains

Replacement of lead service lines

Add more computer monitoring and automeation

Replace exigting lime softening plant

Drill new wells

Purchase property for anew facility

Upgrade existing wastewater trestment plant

Install second water tower in county

| ssues

A list of the issues that were discussed during the focus group is given below. Itdicsare
used to indicate the emphasis that was used by the participants as they discussed the
issue. Theissues are divided into two categories, and are followed by quotations from
gatements made during the session that are relevant to the study. These statements have
been edited dightly to maintain the anonymity of the focus group members,
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I ssuesraised related to financial management

Water systems must be able to measure and demonstrate “ growth potentia” in order to be
competitive for grant funds.

Some state funding agencies are not able to provide funding for water mains above a
certain 9ze. Thisimpactsthe ability of acommunity to obtain lower fire insurance rates.
Itislikely that the cost of the reduced insurance would easily compensate for the cost of
the larger water mains.

Adequate water rates are critica to system management because: (1) appropriate rates
must be demonstrated in order to secure Federd grant and loan funds; (2) rates should be
kept “progressive’, that is, closaly follow changes in the cost of operations; (3) water use
must be directly linked to costs, “people should pay for the water that they use’; (4) can
be supported with the least palitical trouble if rate adjusments are tied to annud financia
audit by a municipal ordinance.

The cost of monitoring isincreasing rapidly because of an increasing number of regulated
contaminants, a an increasingly higher level of precison (devated from: ppm, to ppb, to
ppt). One participant Sated that monitoring costs for his water system has increased from
$800/year to $11,000/year. The monitoring and tresting of the large number of regulated
contaminants was thought to be far in excess of what is necessary to maintain adequate
public hedth.

The management of water sysemsis largely invisble and greatly under-appreciated by
the user community. Users must be educated to understand that water systems must
operate as a business.

Smadl sysemsthat are urged or required to take over faling water systems will endanger
their own financid Stuation if they do not dso receive additiond outside funds from
other sources.

It isdifficult for water systems managers to get loca communitiesto discussthe
condruction of shared weter facilities, even when thisis clearly in thair mutud sdif-
interest.

The smdlest water systems are often unable to meet the requirements for grant funding,
but can access funding by teaming up with larger nearby water digtricts.

USDA'’s Water 2000 Program is having a negative impact on rurd communities. It
negates one of the critical incentives that people haveto live in rurd communities—
access to centralized water supply and wastewater trestment. It also promotesrura
sprawl, forcing poor counties to increase their expenditure on other services (such as
roads, ambulance and fire protection), while cresting thinly spread water systems that
will be much more difficult and expensve to maintain in the future.
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I ssuesthat provoked the most enthusiastic response from participants

The practice of cross-subsdization of servicesin smal municipditiesis widespread.
Revenues from water supply are rarely used only for the management of the water utility.

Managers of smdl water systems must keep the cost of water services effordable. Thisis
difficult in the lon-income service areas served by most smdl water systems.

Systems that are very poorly managed are those most likely to attract assistance funding
("mercy grants’) from state and federa programs. This provides a perverse incentive for
systems to delay rate hikes, maintenance, and infrastructure upgrades.

There are considerable trade- offs between new/improved infrastructure costs and
increasing O&M costs. For most (especiadly older) systems, upgrading isinvariably the
better economic choice.

Municipd officids do pay attention to what is happening in other communities and make
demands upon system managers based upon these comparisons. Water managers dso
make comparisons to other systems, as was demongtrated by the lively discussion that
followed the mention of an annua water rate survey thet is circulated in the region.

EXCERPTSFROM THE SESSION DIALOGUE

“A lot of people griped (when the new system manager reviewed and increased rates as
hisfirg action), but when they came up to me | told them “Y our tdling me that you
shouldn’'t have to pay for what you useg, that’s dl we're doing. Slowly their mind
changed. People are (now) very happy with the way the system is run; we have no line
breaks, no boil orders, and no water pressure problems. The inconvenience (to
customers) has declined big time. They comein to pay ther bill and they say ‘well it sa
little bit higher, but we re glad we don't have to worry about a boil order al the time.”

“How do you look at your revenue and expenditures?” We go by alot of different things;
the bills that we receive from our water provider, the reports from our auditors, the ratio
of cost per (1,000 gdlons) tregting water.”

“We don’'t want to keep increasing the fees that we charge everyone so we keep looking
at what we can do to lower our expenditures; to quit repairing stuff and replace it with the
best you can buy so it will lagt for avery long time.”

“When we look at the regional water rate report, (described above) we' re dwaysright in
the 50% range.”
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“Our water and sewer department carries (financialy) the police and fire departments a
lot of thetime.”

“It makes alot of differenceif you keep your rates progressive. We all experience
inflation, and if you don’t have your rates progress dong with the cost of operations,
you're just asking for trouble.”

“The mindset is dill ‘you're just awater/sewer guy’. Now it's S0 technicd, thisjob is
something that is very important. | try to tell people, you're not paying for the water and
sawer, you're paying for the convenience of turning the tap on, and not having the out-
house out there.”

“Congress thought that it wouldn’t hurt anybody to pay an extra $200-$300 per year to
make sure that they had safe water, but alot of towns didn’'t even have that for atota
(yearly) weter hill.”

“They (regulatory agencies) don’t provide the money to help meet the regulations. That's
the problem.”

“If you'rein non-compliance it is pretty easy to figure out what you have to do first, once
you're in compliance then everyone has their own particular wish lig.”

“It iscomplicated and there redly isno single answer. They have to have anew

treatment plant to be able to pump better water, but before they can do that they may need
better wells. To be able to do that they have to have more money, so they may need to
consolidate or something like that, so they get dl that done and they ill have abad
digtribution system, so they haveto replace dl that. There€ sno easy answer, and the
government’ s answer istojust doit.”

“You can, by dtate statute, assess feesto fire protection districts and fire departments to
pay for fire hydrants. Well, with our fire department we d have to lend them the money.”

CONCLUSIONSAND OBSERVATIONS

There was conflicting evidence presented during the focus group as to whether or not
managers are currently engaged in some form of benchmarking, and whether or not they
seethis as auseful technique for the long term management of their water systems.

It does gppear that managers are using alarge number of indicators to monitor the
performance of their systems, as demondtrated by the “inventory” table. Aswould be
expected in agroup composed of system managers, more than two-thirds of these are
focused on the physical aspects of water system performance. However, the small
system problems and needs described by the participants virtudly dl require a direct
finendal commitment from the utility. So while monitoring finances may not be the first
order of busnessfor this group, they recognized the importance of having sound finances
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to meet system performance objective. Virtudly al of the participants thought that their
water rates were inadequate to meet the cost of needed system improvements, and found
it difficult to mativate local rate-making bodies to develop rates that would meet these
needs.

Although participantsinitidly did not see themsdlves as usng comparisonswith
neighboring sysems — severa examples of casua comparisons between systems did
come up during the session. One of the most enthusiastic discussions occurred when one
participant brought up aregiona rate study that had been developed locdly and
circulated around the region. This survey offered a convenient opportunity for
comparison, and thisis exactly how it had been used by severd of the managers who
participated in the focus group. This suggests that water system managers would maeke
use of benchmarking toolsto assst in the management of their systems once they became
avaladle.
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C-2: Focus Group #2 - State and Federal Regulatory Officials

SETTING

The second focus group was held during aregional meseting of state and federal drinking
water officids. The focus group was held asthe last sesson on the second day of athree
day meeting. The meseting took place in alarge conference room in the regional EPA
office. The meeting began with a PowerPoint introduction of the benchmark study. This
presentation provoked much discussion, and many of the comments reported in this
summary were made during thisintroduction. The session lasted gpproximately one

hour.

PARTICIPANTS

The focus group session gppeared as an item on the meeting agenda, and dl of the more
than 20 meeting participants were invited to participate. Ten of the meeting participants
stayed for the focus group session; two |eft before the sesson ended. Focus group
participants included representatives from five statesin the MTAC service region, and
included state drinking water directors from three states. Severd members from the
regiond office aso participated, including the regiond director and capacity

devel opment coordinator.

SUMMARY OF RESPONSES

The andlyds of Focus Group #2 conssts of asummary of the responses to the focus
group questions, grouped by topica aress, asampling of the direct comments of focus
group participants, and a series of conclusions and observations.

The Small System Problem

Smdl community water systems are not the biggest problem for regulatory agencies.
Based on the violations record, non-community systems are a much bigger problem.

Municipa water systems are much easier to regulate. They have an indtitutiona Structure
that is accountable to both water customers regulators.

Many smdl systems, especidly the worst, have no good management options for long-
term financid sugtainability. None of the commonly proposed solutions — restructuring,
grants, training, etc. — are going to improve their Stuation. No one has come up with a
way to address the problems of these systems.
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Consolidation does not solve dl problems (as sometimes suggested by federa agency
documents). Restructuring is not the answer because other sysems are only interested in
buying/taking over viable water systems.

Small sysems are looking a a big shock when the arsenic rule kicksin.

Therole of “palitics’ in rate making is greetly understated. Thisisthe number one
reason that rates are inadequate.

There is no financial planning going on a smdl water sysems and there is no clear
incentive for municipdities to move toward better financiad management.

Funding assstance to small systems has not worked. USDA provides funds to a weter
system and 20 years later they are back in the same Stuation.

Poor communities do not equa poorly managed water sysems. Many sysemsin very
poor areas are well managed and operating in the black.

Size does matter. Systems serving less than 500 people are much more likely to have
problems. There are economies of scale and smdl systems are going to have a harder
time paying for their water system.

Smadl communities aways operate on a shoedtring. All municipa fundsend upina
generd pool that gets used for the most pressng community needs. Funds are rarely ever
Set asde for capital improvements.

Many of the wordt-off systems are till trying to get over the bad management of the past
system adminigtrations.
Methods for improving small water systems finances

The State of Missssippi isrequiring training for water sysem board members. Thismay
be one of the best ways to bring improved management to smal systems.

The circuit rider modd has been an excellent method of improving small sysems
operations, and could be extended to help with financid management.

There are many well-run small water sysems that have a“litany of problem solving”
techniques. These system should be identified and a series of case sudies drawn up that
can provide guidance.

The best way to improve smdl systems isto creste a peer-to- peer program to send the
good operators/managers to help the poorer operations.
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Role of benchmarking in financial improvement

There was no clear indication given by participants thet they were familiar with
benchmarking or supported efforts to introduce benchmarking as a technique to improve
smdl water sysem management.

The attitude that smal systems can be persuaded to operate as a busness was viewed as
faulty. Many smdl systems lack the basic incentives and skills to operate like abusiness.
Benchmarking will not help to change this Stuation.

Severd dated that having benchmarks available might be helpful.
Funding assistance to small systems

There were many comments made about the role of funding assstance, especidly grant
programs, for smal sysems. These were seen away to keep small systems afloat that
did nothing to improve system management or address the root causes of system
problems.

EXCERPTSFROM THE SESSION DIALOGUE

“Everything that gets done (in terms of regulaion to community systems) is going to hit
the others (the non-community systems) alog factor heavier.”

“If you've got amunicipa accountable structure in place, you can go in with your public
mesetings and public feedback. That affects those public officids. With dl of your public
meetings and public feedback the public will force compliance.”

“Private companies won't buy the bad systems; they'll only buy the viable ones.”

“I think that the biggest problem that you're going to have in getting these system to
operate as a business isto adopt the proper attitude about how a utility operates as a
business’

“Weve dedt with these utilities for years, they operate on acrissbass. They don't fix
anything until they have a criss; once they have a criss they can find money. If thereis
no crigs, then thereis no money available. The old Farmer's Home had originaly funded
these systems and now 20 years later they're funding them again.

“I can remember tdling Farmers Home that they ought to indst that these systems put in
meters. Twenty years later they have no one to test them, and so they're il flat rating
their cussomers.”

“The money goes into agenerd pool because the city has no other ways to finance city
operations so the money goesto fund the crisis. If they need snow plowing, it goesto
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snowplowing; if they need anew garbage truck it goes to buy a garbage truck. So the
money inasmal sysem is never segregated to pay for capitd improvements. They are
aways operating on a shoestring.”

“I have the example of acity that had no money to build a new water tower. They had an
old wooden water tower that burned down, and that's how they got the money to buy a
new one.”

“So when you're looking at infrastructure, it cost acity of 500 people the same that it
costs acity of 100,000 to put up a new water tower; it costs a quarter of amillion bucks.
Where are they gonna get a quarter of amillion bucks?’

“That's the problem getting these sysemsto act as afinancid entity - its the fact that for
the last 30 years you had people who bled the system dry.”

“One thing about small systems, the well-run sysems redlly stand out....If you have a
strong personality with good sense in charge, you will have awel-run system.”

“We (government agencies) are always dealing with the operators, we have never had
anyone to talk to about financia matters.”

CONCLUSIONSAND OBSERVATIONS

Because of their emphasis on compliance management regulatory agencies have much
more experience in operaiona interactions with sysems. They are only now beginning
to pay attention to financid management because of the capacity development provisons
of the 1996 SDWA Amendments. While participants thought that benchmarking might
indeed be able to play arole inimproving smal water syslem management, none of the
participants saw a pressing need for benchmarking at thistime.

Comments made by the group suggest that they thought that other programs for

improving water systems financia performance might be at least as successful as
benchmarking.
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C-3: Focus Group #3 - Technical Assistance Providers

SETTING

The third focus group was held during a regiona in-service training of technica
assistance personnd. The focus group was held after the last sesson on the second day
of athree-day mesting. The meeting was held in alarge meeting room of a community
center. The project team described the Midwest Technology Assistance Center and the
benchmark study during a lunch+time PowerPoint presentation on the day of the focus
group mesting. The session lasted gpproximately one hour and 15 minutes.

PARTICIPANTS

The project team sent aletter describing the project and purpose of the focus group
component to the in-service coordinators. They, in turn contacted staff membersin their
organization and arranged for their participation in the focus group. Nine staff members
and an invited financid training consultant stayed to participate in the focus group
sesson. The group included a representative from the nationd office, 3 state directors,
the regiona water and wastewater program coordinator, aregiona director, and three
fidd staff service providers.

SUMMARY OF RESPONSES

The andysis of Focus Group #3 congst of areview of the indicators and measures that
were suggested by the participants, comments on the availability of data at small systems,
and areview of some of the issues mentioned during the sesson and some of the
comments made by participants.

Inventory of Indicatorsand Measures

Warning signs

- cant pay for water

- “dgnificant non-compliers’

- number of operators - 3 licensed operators for very smdl system is too many
- genad condition of facilities

- rustin the water

- condition of the water tower

- lack of population growth — stagnant population

- unmetered system

- only 4 hours of storage capacity in water tower
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Measures that water systems use over time

- rates- ascompared to neighboring systems

- regular revenues - cash flows

- 1.2 operating ratio

- user fees sufficient to cover entire expenses

- breakeven point — operating ratio equa to one

- amount in reserve fund

- current ratio

- yearsof experience of operator and board

- longevity of the operator or certification — NOT guaranteed as good measures, could
have avery bad onefor along time - just because an operator is certified doesn't
guarantee that they are good

- doesthe system have/use a budget

- frequency of rate increases — should be reviewed at least once every 3 years

- water loss

- ageof water system

- water quality

- doesthe system have awellhead protection program

Data availability

Most smal system do not have records (baance sheets, budgets, etc.) unless Rura
Development or another funding source requires them to file quarterly reports, or sate
agencies require reports or annua audits. Some states also require that funds collected
for water systems be used only for water costs. Even if a system has a budget “on paper”
they often don't redlly know what the numbers mean. Every system needs someone on
the board who redly understands the budget.

Problems of small water systems

Participants described many financid and other problems of smdl systems.

- Mog sysems don't have accessto financia expertise.

- Many municipdities do not maintain separate books for their water systems.
They do whatever they want to move funds around to meet the immediate needs
of the community.

- Mohile home parksjust want to take as much money as they can from their
operations

- Savicein unincorporated areas with poor water qudity.

- Private water systems (especidly MHPS) with low-income residents can't afford
to maintain systems, and are not digible for grants or loan funds.

- When the one guy who know how to run the system retires there is no one to take
over.

- Communities themsdves are in financid trouble, thus S0 are their water systems.

- Systems have water rates are inadequate to cover al codsts.
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EXCERPTSFROM THE SESSION DIALOGUE

“The types of systemsthat are referred to us are those that Rurd Development looks at
their quarterly report and finds that there are negative figures.”

“We look at their budget development. These are rudimentary; many times user fees are
insufficient to cover the entire expense that is listed in the budget. We look at the USDA

reports that they have done, because they're required to do that; we look at audits; these
are required for the first two years. Our state PUC regulates water systems and requires
(financid) reporting. Those documents dl together give you a pretty good picture of the

financid Stuation.”

“What we dmost dways find out is that there's a need to produce more income or reduce
operating costs. We're just trying to get them to a bregkeven point - an operating ratio of

"They don't separate out any of the other costs of their business. They don't develop little
cost or revenue centers around the different types of servicesthat they provide ... it'sal
lumped into: ‘ These are our revenues and these are our expenses . And why would they
want to? Most of them just keep records for taxes.”

"Many times| think that when the owner of the park is threatened with closure the idea of
separating the utility structure from the mobile home park management is acceptable.”

"Each Stuation has its own little quirks or uniqueness' to it, but what you aso brought
out - and | don't know how you measure this - isthat locd commitment and involvement
that support the operation of awater system.”

“Rura development looked at it they said that they weren't going to invest in that old
plant. But when you looked at that 50 year old plant, it was just beautiful; because they
had an operator who took grest pride in keeping it that way."

"In your work with communities can't you get a sense of what’s going to be successful or
not by whether they send you stuff (reports, correspondence, etc.) or not? Whether they
do what you ask them to do - or does that matter?”

“I don't think that they don't want to giveit to you - they just don't know whereit is- or
they just don't understand what you're asking for.”

“| do think that the (benchmark) numbers are certainly vaduable, but | was just also
wondering if there are variables that are not easy to quantify, but they might bejust as
important. It just seemslike these small systems are redlly dependent one person - itis
just the nature of their sze”

"It ishard to fire a bad operator.”
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"The smadl system may have an operator but does the operator have the resources that
they need to run it properly.”

"We found that many of the sysemsthat are in financia trouble may not have done arate
review inalong time. | am finding some systems that have not raised their rates snce
1978. If you've not raised your ratesin 20 years you're digging yoursdlf in alot deeper
... Of coursethe longer that you let it go, the more adverse reaction that you get from
citizens because you have to do a 300% rate increase.”

"It isamogt amatter of pride; (they think) the longer thet they are able to hold out and
not increase the rates the better they're doing, when in redlity its the opposite.”

“Usualy there's the operator who manages the systems - and then the clerk or business
manager does the books and pays the hills. | don't think that anybody's got the
respongbility (to push for arate increase).”

“Firg of dl you want to look at the age of the system, and then the difference between
water pumped and water billed. We had one where there was a 40% water loss. Wdll it
turns out that the system was indaled in 1892 — and modified afew times. Thelagt time
wasin 1968. They redly needed anew digtribution system.”

“Some of these smal communities are facing rura sorawl. There are $200,000 or
$300,000 homes being built right outsde of town thet could be hooked up, but that are
going onwells. Thar utilities have this atitude that: ‘we're not going to expand our
utilities to serve these damn people’, when in fact if they looked at the cost-benefit ratio it
would be real important to do it.”

“A utility without growth isgoing to die. All your cogts are fixed; 90% are fixed.”

“I don't know how this information (benchmarks) would benefit us (tech assistance
providers) unless we are involved in capacity development plans’ and “we haven't been

going in and assessing capacity.”

“Asthe EPA, the fed and the states, push to look at more long-term viability assessments
of these systems, if you don't have benchmarks or have away to compare them, then |
don't know (if) it can be done. | can see some benefit of doing an assessment on system
X, and being able to compare it to some benchmarks.”

Benchmarks won't be useful “unless there's some carrot-stick approach.  Let’s say grant
money is contingent on an operating ratio 1.2.” (I think) that's what they’ re trying to do
with the (SRLF) drinking water money.

"The only thing that we have to compare now is user rates.”
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“Do you think that communities are going to look at other communities CCR reports?’
.“If they’re provided to them. The operators would, and the leaders of the communities
would.”

"L et them not only compare - but think of it as an opportunity to fix the problem, (even
if) that involves purchasing water from aneighbor instead of pumping bad water ... if
the CCR reports have been keeping good (records), the utilities can sit down and say:
‘your tests last year were great, why were ours so bad?”.

“What | an seeing - at least in USDA funded communities - it seems like thet there's
somehow a magic number of users below which there aren't going to be an economy of
numbers. | think that there have been some loans that were made to communities where
the number of businesses was so smdll that they didn't merit thiskind of asolution. Sol
think that there's a correlation there.”

“The fact that USDA loans can be amortized over 40 years can tend to throw a monkey-
wrench into the scheme of thingstoo. There are some communities that have to replace
parts of therr sysem in 20 years (while they are dill paying for them). This can affect
cash flow.”

“It isimpractica to enforce anything (sate capacity development plans) based on
benchmarks.”

CONCLUSIONSAND OBSERVATIONS

Participants at this on were skeptical to the use of metric benchmarks and cited many
obgtacles to the implementation of this form of benchmarking, induding: the
unavailability of deata, lack of familiarity by community leaders,

Members of this group have extensive experience in asssing smal sysems with the
process of collecting loca data to document community and water system conditionsas a
prerequisite to grant and loan programs. They expressed much support for the vaue of
these programs as atraining ground for the improved financid management of amdll
systems.

This group aso suggested that the traditiond gpplication of financia ratios may be an
unnecessarily complicated approach to assessng small sysems. Severa smple
observations of community conditions, management behavior, and physica assets may be
dl that isrequired. Thisisreflected in some of the “decisiontreg’ techniques
recommended in this organization’ s publications on financid management.
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APPENDI X D:
COMMUNITY WATER SYSTEM SITE VISIT REPORT

INRODUCTION

Appendix D contains the documentation for the Site visit component aswell asa
summary of the information that was volunteered by water syssem managers during
telephone conversations to the research office during the survey component of the
project.

Appendix D-1 containsalist of the issues that were discussed during the Site visit
component of the study. The comments of system managers were organized into two sets
of themes: (1) those that were relevant to the study at hand, and (2) those issues that were
not directly relevant to the current sudy. Thisisfollowed by a sdection of the direct
quotes made by focus group participants and recorded on a notepad during the vist.

During the implementation of the survey component, the research office received a very
large number of telephone cdls (more than 40) regarding the questionnaire, the project
and the sponsor. The feedback from nearly 24 of the callers was written down during the
conversations. As was done with the focus group component, these comments were
summarized into themes and are reported the Appendix D-2, which serves as an
Addendum to this appendix. Also included in the addendum are numerous quotations
from amal (and large) system managers that were collected during these phone
conversaions.

Findly, Appendix D-3 contains sample copies of three of the documents that were used
during the Site vist component. Exhibit 1 isthe interview form used during meeting with
sysem managers. Exhibit 2 isaconfirmation letter that was sent to those individuas
who agreed to participate in the Ste vist interviews. Findly, Exhibit 3 isaletter assuring
the gte vigt participants of the confidentidity of their comments as required by the
Southern Illinois University Human Subjects Committee.
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D-1: SITEVISIT SUMMARIES

SUMMARY OF COMMENTSFROM THE SITEVISITS

The comments made by sSite vigit participants were recorded and organized into themes.
These have been grouped below into those that are directly related to the gods of the Site
vidit component, and those themes on other topics related to the management of smdll
water systems. Thisisfollowed by arepresentative sample of quotations made by

participants.

Themesdirectly relating to the goals of the site visit component

Water system reports and records

Participants described many different types of financia reports that they routingy
prepare. They also suggested numerous types of measures and techniques thet they use
to monitor their water systems.

Water system reports

- Annud budget

- Annud community audit

- Annud treasurers report

- Daly “municipd” deposts’

- Dally water production report

- Dally water qudity testing report

- Monthly contracted services report

- Monthly ddinquent accounts report

- Monthly financia report and funds baance

- Monthly ledger of accounts

- Monthly Mobile Home Park financia report (from accountant)

- Monthly summary of the amount of water billed vs. purchased

- Quarterly water budget

- Revenue Bond payment schedule

- Rurd Deveopment quarterly and annua reports and audit

- Stateloan reporting forms

- State regulatory agency reporting form (operations only)

- Vehide operation cost report

- Year-to-date budget reports and balance sheet required for GMAC
commercid mortgages
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Monitoring measur es

- #of cusomers

- Ageof water lines

- Average charge

- Average cost per user

- Cashflow —“the most important”

- Cod of water testing

- Current consumption

- Income of the customers

- O&M costs

- Return on investment (private MHP)
- Szeof reservefund

- Totd usage

- Wl sze and depth (as measures of quantity and qudity)

Knowledge and interest in benchmarking

None of the participants were aware of benchmarking as a technique to improve the
management of their water systems. Once described, severd thought that it would be
helpful for smdl water sysems.

Water Rates

Rates are often the most vigble sign of what is happening a awater system and rate-

related issues were discussed during every visit.

- Mot participants commented on the inadequacy of their water rates. Severd
purchased-water systems failed to even pass along price increases from their water
providers, or sold water to wholesae customers than less than it cost them.

- System operators know that their rates are inadequate but are unable to convince rate-
making bodies to increase rates.

- Ratesare not linked to actua water system costs

- Politicians are anxious to keep rates low

Contract Operations

Most participants sated that their systems contract out some part of water system
operations and management. All of the participating rurd water digtricts (RWD) were
completely managed by engineering/management firms, or contracted out dl of their
operations. One participant commented that most RWDs have no political condtituency
or experience in management, and are therefore a“ natura” for remote management.

Although contracted services provide opportunities for systems to tap economies of scae
and reduce cogts, some participants related “ nightmare” experiences of shoddy or
incomplete work, and expendve lawsuits.

Severd participants noted that the cost of contracted services varied greetly by provider,

and that acomparative list of these costs might help managers determine when they
should go shopping for other service providers.
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Suggestions for sharing benchmark study findings with system managers
Participants suggested severa venues for distributing the results of the Benchmark
Investigation to the managers of community water systems, including:

- American Water Works Association publications

- State Rurd Water Association “Fax-dert” system

- State Municipad Associations (focus on municipd officids, not just water officids)
- State Mayors Association

“Preview Magazine’

“Municipd Magazine’

It was also noted that licensed operators need to renew their licenses every two years and
need to attend training sessons to keep up their license. Too few of these training
sessons include any information about financid management.

Likely responses to water system survey

Many participants stated that they almost dways throw mail surveysin the trash.
Surveys having two pages or less, or that do not require alot of work, are more likely to
be completed.

It was noted that water systems, which are operated in conjunction with other services,
would find it difficult to dlocate the costs of buildings, vehicdles, labor and equipment for
asngle service. It was dso suggested that completion of the survey could require the
participation of severd individuds (i.e., operator, village clerk, accountant, board
member). It was recommended that a message appear on the survey, requesting
recipients to pass the survey on to the proper person(s).

Themes based on other issues discussed by participants

Small water system challenges

All of the participants soent some time describing past, present, or impending problems
of their water systems. These comments are organized by category below. Severa
systems had problems in multiple categories.

Physical Problems

- alotof illegd weter lines

- confusion about size and location of pipes

- many valves buried under streets

- whole systems need to be shut down during any repair because valve system is
inadequate or impossible to locate

- system does not have any way to tell whenwater tower isfull — dump alot of
purchased water on the ground when tank overflows
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Impact of previous management

water system had been dlowed to run down.

the people who ingtaled the system Ieft no drawings— can't find valves

need to locate and map water lines and valves — thisinformation was not recorded by
previous managers who kept it in their heads

previous system administration did not keep ANY records

Water management boards

village officids are not trained or competent to deal with weter issues

water boards and village boards may be an “obstacle’ to effective management
board members may have vested interest in low rates (own renta property)

board would not approve increase in rates to keep pace with increases from provider
(purchase water system)

rates set by board for wholesae customer islessthan it cost to buy water

rates set by board for customers outside village are less than ingde village

Legal problems and uncertainties and needs

uncertain of water sysem standing on many lega matters (how state laws influence
their ability to turn off customers, disputes with other providers over weter lines and
sarvice territories, etc.)

need help with finding and interpreting state ordinances, and preparing loca
ordinances.

have spent lots of money suing contractors who have done inadequate work

don’t know why they have to be regulated — have only 10 units (MHP)

Water system needs
Participants discussed some of the technica, managerid, and financid needs of their
water systems.

need help to creste maps of current water system configuration
“Need outside technica help just to get help”
one of the most needed tools for small system management is a set of “procurement
procedures’ to help smal systems know how to buy items; how to write contracts
with engineering firms and other contractors
there should be more input from the public

new “HAA MCL requirements are a problem — even if there were effective trestment
protocols, couldn’t get aloan soon enough to have new treatment train on-line soon
enough to meet requirements
need legd advice to ded with contractors
need legd advice to dedl with state laws and ordinances
need way to isolate/find bad water meters
need help buying, ingdling and usng telemetry equipment
would like to know how to ded with ddlinquent accounts
want to find out if they need to adjust rates - when and how much to increase rates
community needs training support for operator
community can buy water from regiona provider but needs help in deciding how and
when to make this move — what are cost and benefits— need “objective’ advice
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Experiencesin working with engineering firms
Severd of the participants cited problems with the engineering firms that they work with.

engineerswon't listen to municipd officias

fed that engineering firm is not respongve to the community’sneeds— TELL the
community what it MUST do — do not ask what the community wants or needs— no
Spirit of negotiation — not treated like customers

don't supervise their contractors, resulting in poor quaity work and future problems
engineering firm not able to get sub-contractors to complete work

engineering firm won't finish project even though some of their money isbeing
withheld.

community will not want to apply for USDA grant because this would require
involvement of an engineering firm — stated that firm would make project bigger than
necessary so as to increase their profits — community would end up having to pay
more

adways interested in finding other engineering firms— few in area

never recaived “as built” drawings from engineering firm - system clerk has had to
keep track of every customer on a 911 map — the engineering firm has cdled him to
ask for locations

engineering firm failed to provide meter locations for al customers

engineering firm got people to sgn up to have metersingalled so that project would
go forward — then people never connected to the meters — just have them gtting there
S0 asto raise the vaue of their property — there is no way to force these people to
connect now

USDA should monitor engineering firm behavior and pendize engineering firms that
do not complete contracts in atimely fashion or cause inordinate numbers of
problems for amdl communities

Experiences with state agencies, technical assistance providers, and funding agencies
Many participants commented on their interactions with government agencies and

technicd assstance providers. The comments were universaly postive with sate Rurd

Water Association representative receiving consderable praise for their effortsto assst

and support smal community systems.

System management practices
Participants suggested many practices that they use of could be used to improve smal
water systems.

Cost reducing strategies

Saved thousands of dollars a year from switching from state water lab to private lab.
Saved $16,000 on asingle project by using the office fax machine to solicit of dollars
annudly by usng afax machine

New computer software has helped the system to better isolate costs and problems
with system (such as unaccounted for water, and inadequate billing of wholesde
customers)
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Methods of full-cost pricing identified by participants

- Ratesthat includefire didrict differentia

- Ratesthat include an out-of-town differentia

- Multiple-CDs used to collect interest on water system reserves — different maturity
dates facilitate liquidity of funds

- Proactively increasing water rates to pay for impending repairs to water tower

- RWD water rates are more costly than town — reflects higher digtribution costs

- Need to raise annua dues (homeowner’s association) to prepare for water line
replacement

- Have accumulated savings to replace water lines which are now 30 years old

- Asthe system was being planned the useful life of each component was estimated,
amortized, and the replacement cost built into the fee structure (homeowners
association)

Quotesfrom Water System Managers

Small communities and water systems

“The operation of the water sysemsis different from other municipd utilities. People
are accustomed to inexpensve water. Also, the water system isthe only service that is
completely in the control of the village, so there is no entity outsde of the community to
blame for increases in rates (as in the case of natura gas). ... The community has many
important issues that it has to regularly dedl with, and of these, the water system is
probably one of the least critical. Aslong asthe sysem isworking, it is difficult to pay
very much atention to it.”

“The two biggest problems for smdll water digtrictsare: (1)to find a secretary who will
do thingsright and not quit, and (2) how to get systemsto raiserates, especidly those
with low cash flows.”

“The water system brings in more than 3 times more money than the Village gets fromall
other sources. The Village Board cannot understand why this money should not be used
for other community needs.”

“The water board is appointed by the county board. They are very ignorant about
financid management and will not even review the monthly financia reports.”

Inherited problems
"When | took over the financia management of the water system, | found that we were
paying insurance for equipment that was gone.”

“The system had been previoudy operated without meters, with flat rate charges that
didn’'t even pay the bill for the water we purchased. The community had to come up with
money from the generd fund every month to pay the water bill, and the system was
$65,000 in debt. Revenues have increase by 50% since metering, but we (mayor and
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systern manager) have had to spend a considerable amount of time ‘educating’ the
cusomers and the Village Board. Enforcement of hilling has made customers much
more responsible for their water use and pay billson time.”

“We were able to recover $12,000 in back charges through better management. We are
gtill making up for past mistakes. We have no reserve fund right now, but are working to
develop one.”

Technical assistance
“The money that we spend for our ruradl water association membership is the best money

we spend.”
“Need outside technica help just to get hep”
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D-2:. ADDENDUM: Teephone Comments

PURPOSE

Representatives of more than 40 water systems contacted the project team after receiving
the “reminder” postcard that was mailed one week after theinitid survey questionnaire.
There were saverd different reason for the calls: to report that they had not received a
survey; to report that they were regiond water systems without retall customers; to ask
questions about the survey or the project; to refuse to take part in the project.

All calers were reminded of the purpose of the project and encouraged to comment
gpontaneoudy on the financid and operational management of their water sysems. They
were informed that any comments that they made would be included in the find report,
and not directly attributed to them or their water system. These comments were recorded
in the telephone log. The comments from 24 water systems were substantial enough to

be included in this section of the report.

The people who provided comments during telephone discussion included: weater
superintendents, regiond water managers, mayors, operators, board members, engineers,
mobile home park owners and managers. The type of water systems that are managed by
the participants included:

Regiond Providers— 4
Municipd — 7

Not-for-Profit Organizations— 4
Home-Owners Association — 5
Mobile Home Park — 3
Apartment Complexes- 1

These have been organized into themes and appear below. These are followed by a
sample of quotations that were noted during the tel ephone discussions.

Summary of comments from site visits and telephone contacts
Monitoring measures and benchmarks

Benchmarks

- System has no debt

- Water towersinspection every three years

- Monthly water hill is 10% of gross revenue (private MHP)
- Timeto replace water lines— 30 years old

- High qudity water source
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Monitoring Measures

- #of cusomers

- #of employees

- Ageof water lines

- Monthly consumer cost

- Annud charge for services (homeowner association)
- Average cost per user

- Cashflow —“the most important”

- Chegpest lot rent in the Sate

- Cod of water testing

- Cost of contract operator

- Current consumption

- Debt sarviceratio — “iscriticd”

- Income of the customers

- Lesk detection by watching for “green areas’

- Lesk detection by watching master meters and e ectric consumption
- O&M costs

- Production cost (¥/gd)

-  Saviceareasze(xg. mi.)

- Sizeof resarvefund ($)

- Totd usage

- Waédl sze and depth (as measures of quantity and qudlity)

Small water system challenges

All of the participants spent some time describing the past, present, or impending
problems of their water syslems. These comments are organized by category below. Itis
important to note that some systems had problems in multiple categories.

Physical Problems

- alot of illegd water lines

- confusion about size and location of pipes

- many valves buried under streets

- whole systems need to be shut down during any repair because valve system is
inadequate or impossible to locate

- welisonly 120 ft. deep

- hard, rusty water

- system needs to be prepared for huge peaksin use because of weekend use at second
homes and heavy vacdtion traffic

- problemswith other municipa components (sewer system) may rob revenues from
water systems

Impact of previous management

- water system had been dlowed to run down.

- the people who inddled the system Ieft no drawings— can't find valves

- need to locate and map water lines and vaves — thisinformation was not recorded by
previous managers who kept it in their heads
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- no one had done anything for about 15 years - it took 4 years to get the system back
into shape

- previous system administration did not keep ANY records

- sysem had 5 chief operatorsin asingle year

- people who ran the system before took good care of it - - |eft plenty of money in the
reserves

Legal problems and uncertainties and needs

- don't know why they have to be regulated — have only 10 units (MHP)

- home-owner association water ratesin one state are controlled by Public Service
Commission — the system needs to have capital expendituresto raise rates

Socioeconomic characteristics of service area

- people are poor, median household income ($17,000)

- modstly old retired and disabled people on fixed incomes

- village can't even afford to develop park on donated land

- we're not aprofessond water system

- 130 homes but only about 30 year-round residences

- the guy who works for the association keeps having trouble passing the operator
exam, but he knows more about the system than anyone

- difficult to manage park since hushand has died

- evayoneintownisold- no oneto run the system — no one has been keeping records

Experiences with state agencies, technical assistance providers, and funding agencies
Many comments were made by managers about their interaction with technica assistance
groups, state regulatory agencies, and financid assistance programs.

Sate regulatory officials

- date water officials are grest — always respond to inquiries

- dateregulatory staff not too bad — just doing their job

- have had very good experience with the Sate regulatory agency people — are dways
very helpful — quick to respond to water quality problems with assistance

- dateregulatory agency causes

- fined water system $280 for submitting late samples, even though it was the Sate lab
that delayed the samples so long as to miss deadline

Saterolein water testing

- Private MHPs do not pay for water testing; state sends them test bottles to fill up and
return. Once ayear the state comes out to each system and conducts a separate test
themsdves.

- State agency provide bottlesthat we just send in to the regiond office; if the water is
OK wedon't hear from them for afew weeks; if there are problems they let us know
the next day

- Needto buy “jugs’ from the state. These are tested by a nearby (large) water system.
All of the bottles for monthly water monitoring cost about $15/year.
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Financial Assistance

- Right now the state does not provide funds for smal systems

- State Revolving Loan Fund istoo difficult to use—“Would like to use 2.8% drinking
water SRLF but we are instead using 5% money from local banks because thereistoo
much paper work for the SLRF.”

- “Rura Development redly the onesthat help smal systems manage their finances”

Experiences with restructuring

Many of the participants described experiences with some type of restructuring, most
often switching to purchased water systems, or participation in some other form of
regiona water management. These comments are noteworthy because of the emphasis
that has been given to restructuring as method of overcoming some of the inherent
diseconomies of small water system operations. Many participants saw switching from
own-source to purchased-water as agood strategy. By maintaining control of ditribution
systems they remain digible for low-interest loans, and do not surrender any of the land
use controls that are often a stated objection of small communities to regiond Srategies.
A few participants expressed objections to certain types of regional providers.

Purchasing water fromregional provider

- The cost to produce water from old surface water supply, with a plant that won’t be
able to meet future regulations, is $3-$4/1,000 gallons. Can buy treated water from a
regiona supplier for $3/1,000 gallon

- Much easier for asmdl town to maintain a purchase water system

- Itistoo expengve for smal communities to operate their own (trestment) systems -
regiona providers are able to afford most advanced systems

- Very happy with purchased water from a private for-profit utility — do expect rate
increases — wish that other nearby systems would also hook-up as away to reduce
cost for dl

- For larger systems operating their own supply is better; smaller may not be able to
carry the debt burden.

- No chance to hook up to aregiona system — and no interest in doing so.

Regional water management

- Regiond systemn does everything but own the systems — hilling, repairs, monitoring.
Because systems maintain their independence, they can il gpply for grants/loans to
improve digribution syssem.  Thisis often been the cheapest dternative for
communities that would have spent a fortune replacing worn-out facilities, and alows
smdl sysemsto take advantage of economies of scae. Region encourages systems
to build areserve fund to cover the cogt of replacing future (distribution)
infrastructure.

- Were contacted by private utility —wanted to manage system — would have cost
consumers about an additional $9/month

- Two regiond water systemsin the area— bitter opposition to becoming a part of the
regional cooperative system. Water from the co-op system is o expensive that it is
cheaper to upgrade existing plant, S0 no oneis supportive. However, very postive
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response to proposasto join regiond system run by county, which will dlow them to
keep exiding facilities.

Regiond system can afford to hire its own controller, accountants and auditors
Community systems have not opposed joining the regiond supply. Region has plenty
of water avallable and local communities can maintain control of their expanson and
ability to annex additiond territories. No fear of lack of supply. Regiond water is
considerably cheaper than what communities could produce on their own; have ten
year contracts that are dways renegotiable. Region can require systems to improve
infragtructure before providing service (i.e., would not supply one town until they
replaced their water tower)

In spite of being alarge regiond water provider, till operate sSmple budgets (ina
spreadsheet) — these could serve as amode for smal community water systems
Regiona system hasjust doubled their capacity — Hill high growth rate in the region
Private water provider would be willing to buy community water system

Regiond system does manage some financid activities of some srdl sysems

Satellite management

Satellite management program was not contentious because it remotely managed
systems are mogily of old private water systems that nearby municipd utilities
refused to take over.

Sadlite system has taken over many smal private systems and trailer parks
Regiond satdllite water systlem has struggled with regulations,; have to go through the
same amount of work for 50 customers or 50,000; CCRs are a nightmare. Satellite
management has some built-in inefficiencies, must serve a 500 square mile county.

System management practices
Participants suggested many practices that they use to improve management of their
systems.

Financial

The mayor, a businessman, stated that the town and water systems need to be run like
abusness

Must target efforts at preventative maintenance and system upgrades

Water systemn should function on a pay-as-you-go plan and be kept debt-free
Water systems should be bonded in order to access financing

Much easier for asmdl town to maintain a* purchased-water” system

Women are better water managers - - keep records on everything

All money not spent goes into savings — have a variety of maturity dates on CDs 0
that money is avallable if needed

Multiple-CDs used to collect interest on water system reserves — different maturity
dates facilitate liquidity of funds
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Technical

- Keep adosewatch on dectric hill; an unusudly high bill was used to identify alesky
uptake pipein the well.

- Have arranged access to redundant water suppliesto usein emergencies

Management

- System will soon need a licensed operator will and probably need to pay about
$500/month.  Current unlicensed operator paid $200/month.

- Mobile Home Park is owned by anationd firm with more than 100 other parks. The
management is certralized and facilities kept in excellent shape.

Methods of full-cost pricing identified by participants

- Ratesthat include fire didrict differentia

- Ratesthat include an out-of-town differentia

- Proactively increasing water rates to pay for impending repairs to water tower

- RWD water rates are more costly than town — reflects higher distribution costs

- Need toraise annua dues (homeowner’s association) to prepare for water line
replacement

- Have accumulated savings to replace water lines which are now 30 years old

- Asthe system was being planned the useful life of each component was estimated,
amortized, and the replacement cost built into the fee structure (homeowners
association)

Not-for-profit systems

Comments from not-for- profits that operate water systems.

- only keep the minimum documents to satisfy state reporting requirements

- traditiondly operated under a program of fixing/paying for things as they break —
there is some “new thinking” that they should plan ahead — start saving money for
future problems

Home Owner Association Systems

Participation in home owner association meetings varies greetly, and islikely to be one of
the key components in effective management of the systlems in these communities. One
HOA commented that they sponsor and annual picnic to keep residents interested and
involved in decison making. Ancther, can't even get enough residents together to eect
new board members, but refuse to incorporate into a nearby community that iswilling to
take over sarvices to the community.

Quotesfrom Water System Managers
System performance measures

“We primarily keep track of our debt serviceratio — a private company would cringe at
the amount of debt that we carry (regiona water provider)”
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“I don't look at the galons (that the mobile home park is using) unlessthey are running
out on the ground.”

“Our water is so pure that is unbelievable’

Inherited problems

“It took about 4 years after | took over the system to get the water system into shape. No
one had done anything for about 15 years. We have just completed mgor renovations to
the system and everything now isin good shape. There have been no violationsin the last
2years. Eventhough | got the water operator of the year award from the State Rural
Water Association, | am not well-liked in the community because | spent so much money
on the water system, and this resulted in Sgnificantly higher water rates.”

“We had awater break this year and no body had amap of the system. It was very
expendve and difficult to repair because no one knew where the pipes were or even what
gzethey were. We tore up much more street than necessary, and then didn’t even have
the right pipes available for repair at 2 AM. The system is older, it has no vaves so we
cannot shut down parts of systems for repair.”

Regional systems — purchased water systems
“Probably an issue of size, where bigger having you own supply is probably better; but
smaller may not be able to carry the debt burden to develop new sources.”

“It is SO much easier to operate our system since we switched to buying treated water. |
bresthe asgh of rdief every time | think about how we didn’t have to upgrade our
trestment facility.”

Regiond providers are “Mad a smdl systems becauise we don't pay alot of money for
water. The nearby town would love to have us hook up to their water system and pay a
lot of money to buy their water.”

Problems with regulation
“The CCR confuses people; it has frightened some older people.”

“I don't know who makes these rules — they probably have never been out in the country
to see what these systems are like.”

“I redly think the CCR reporting ‘sucks . | went to school one whole day to learn how to
doit. The guy who runsthe nearby system had to do the report 4 times before he got it
right. People do not understand the report.”

Can’'t understand why the restaurant across the street — that can serve 500 people at a

single banquet doesn’'t need to face the same testing requirements as her little gpartment
complex — there is a potentia for much grester harm from this * non-community sysem”
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Technical assistance
“The state drinking water staff and our state rural water association have both been
extremely helpful to our water sysem.”

The Midwest Assistance Program is highlighted as being very hdpful, particularly

through its excellent regiona workshop: “If we had any trouble that’swho | would call
fird”

Final Word
“If you're going to supply safe water it costs money.”
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APPENDI X D-3:
Sitevist documents

Exhibit 1. - Site Vigit Interview Questions

[ntroductory
Thank you for taking the time to talk to me

Introductions - Explain confidentiality statement
Main goal: find out what type of information that you have available and how you useit,
Do you have any questions for us before we begin?

Background Info

Please describe your water systems for us.(WHAT TERMS ARE USED TO DESCRIBE?)
Probe:
- size — pop/connections/gpd/number of employees/miles of line
-source
-ownership type
- management system — whose in charge — how are decisions made
- age — of various components
- outside consultants/contractors/etc

Who isresponsible for the financial decisions made about your system? How are financial decisions made.
Arethe finances of the water system managed separately from those of the sewer system? From the village
budget? Isthere occasional or frequent transfers of funds between any municipal operations (cross-

subsidies)?

Reporting / Availability of records and information

Areyou required to prepare any financial or operation reports:
- for external agencies and government units?
- Bankg/lending agencies?

Do you prepare any regular operational or financial reporting documents for your own use? For usein
discussions with the Village Board?
(CAN WE SEE THESE? GET COPIES)

Who do you call when you need help on financial or technical issues related to the operation of your
system?

Benchmarking Practices

What are some of the measures or indicators that you pay attention to in order to assess how well things are
going with the operation and management of the system? (For example, lineloss, delinquent billing
accounts, etc. How do you know when it istime for arate increase?)

Do you keep track or record any of these measures? Compare them over time?

D-3-1



Do you, or the members of the Village Board, compare the operation and management of your water
system to those in other communities?

What are the measures that are used in these comparisons?
Which systems do you compare yoursto? Why?

Would you use a set of comparative dataif it were available to you?
(SHOW EXAMPLES - Cromwell/C’ dale price study)

Have you ever used any form of “self-assessment tool” that was provided by the IEPA, RCAP, IRWA, or
any other organization? (SHOW EXAMPLES)

What are some of the changes that you expect your system to have to deal with in the next few years?
(WHAT ARE THE SIGNS? INDICATORS OF CHANGE?)

What are some of the ways that you plan for future changes for your system
Do you have a capital development plan or other planning document?

Survey Response

Would you be willing to participate in amail survey that asked for information about your water system?

What would be some of the reasons that would encourage or discourage your participation in a mail
survey?

- length of survey

- timerequired tofill out

- purpose of the survey

- other

Would you be willing to mail copies of financial documentsin response to a survey request?

Connectivity — Information Dissemination

Doesyour utility belong to the state or national RWA? AWWA? Do you receive journals or magazines
from any water related organization?

How did you find out about the services of the Rural Community Assistance Program?
Have you worked with Rural Development on |oan packages?
Do you have an internet connection?

Do you use email as part of your operation

Do you visit the web sites of regulatory agencies or tech assistance providers

What would be the best way for usto make sure that you were able to see the results of this research
project?
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Exhibit 2. - Letter of Introduction for sitevisits

Mayor X XXX Month XX, 2000
City Hall
XXXXIL.

Dear Mayor XXXXX:
Thank you for taking the time to talk with me on the phone and agreeing to meet with us on Friday.

The purpose of the research project sponsored by the Midwest Technol ogy Assistance Center, to develop a
set of “benchmark measures” that water system managers and decision-makers can use to assess the current
status of their systems, and the ability of their system to cope with changing demographics and regulations.
| have enclosed a short article from the Fall ' 99 issue of Water Sense that describes two financial ratios that
are commonly used by the financial community to assess water system performance. | have also enclosed a
page from amanual developed by the State of Pennsylvaniato assist the small water system in that state.
This page presents the percentile range of values of variousindicators, collected from alarge sample of
municipal water systemsin the state, and includes “Warning Flags’, or the values that indicate when a
systemisin serious trouble. Both of these are examples of the type of measures that we have been asked to
develop in thisresearch project.

The purpose of our visit to XXXX will be to meet with you and XXXXX (system operator) and discuss the
kinds of operating and financial information that you routinely collect and have available. Thiswill help us
to understand the pool of information that can potentially be requested from system managers with amail
survey and be used in the development of benchmark indicators. It would be helpful to usif you could
bring along copies of any of the financial statements, or other types of reportsthat you and the Village
Board use during your discussions about the community’ s water system. We would also like to learn about
any of the indicators that you use in the management of the X XXX system, and would be interested in any
comments that you might want to share regarding the management of small community water systems. |

do not anticipate that our discussions will take about one hour.

I have enclosed afact sheet about our sponsor, the Midwest Technol ogy Assistance Center, to give you
some idea of the kind of activitiesthat they haveinitiated. | have also enclosed a copy of aone-page
statement that we are required to provide to all research participants by the Southern Illinois University
Human Subjects Committee.

I will giveyou acall on Thursday morning to confirm our visit. Welook forward to meeting you and
learning more about the community of XXXX and its water system.

Thanks again.
Sincerely,
Tom Bik

618-453-1118
tombik@siu.edu
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Exhibit 3. - Human Subjects Responsibilities Acknowledgement

Benchmark Investigation of Small Public Water Systems Economics
Midwest Technology Assistance Center
Southern lllinois University Carbondale

The site visit to your community is apart of the Benchmark Investigation of Small Public Water Systems, a
research project sponsored by the Midwest Technology Assistance Center (MTAC), and conducted by
researchers from the Geography Department and Agribusiness Economics Department of Southern Illinois
University Carbondale.

Theinformation collected during this site visit will help us to understand the kinds of financial and
operating datathat are routinely collected by the managers of small community water systems. We will use
this knowledge to assist us in the development of amail survey that will be sent to about 1,000 small
community water systemsin 10 Midwestern states. The results of this survey will be summarized and
analyzed in order to develop a set of measures that can be used by water system managers to assess the
performance of their water systems. A summary of the results of this research project will be published in
Water Sense, afree publication distributed by the National Drinking Water Clearinghouse, and on the
MTAC web site (www.mtac.uiuc.edu).

Information collected during this site visit will be presented in our research reports only in a summary
format, and the names of the participants and their water systemswill not be used or released in any form.
Thereisno penalty for failure to participate in this site visit and you may terminate the site visit at any
time. Termination of the site visit will have no effect on your relationship, or the relationship of your water
system, with the Midwest Technology Assistance Center, or any other agency or organization.

This project has been reviewed and approved by the Southern Illinois University Human Subjects
Committee. Questions concerning your rights as a participant in this research may be addressed to the
Committee Chairperson, Office of Research and Development Administration, Southern Illinois University,
Carbondale, IL 62901-4709; Phone: (618) 453-4533. Although no confidential information will be

requested during this site visit, all the information that is collected will be carefully handled to ensure that
the confidentiality of all participantsis maintained.

If you have questions or comments regarding this research project at any time, you can contact Tom Bik at:

Benchmark Investigation of Small Public Water System Economics
Faner Hall 4427

Carbondale, IL 62901-4514

phone: 618-453-1118

fax: 618-453-2671

smallsys@siu.edu

Sponsored by the Midwest Technology Assistance Center
http://mtac.sws.uiuc.edu

Conducted by Southern Illinois University Carbondale

Department of Agribusiness Economics and Department of Geography

Thank you for your invaluable assistance in thisinvestigation.
Roger Beck

Tom Bik
Ben Dziegielewski
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APPENDIX E.
SUMMARY OF SURVEY RESPONSES

Part 1. Management Needs and Practices

Q-1 Which of the following decisions are you likely to make in the next 5 years? Please check all
that apply. Then, rank the choices that you made (1, 2, 3, etc.... with 1 being the most

important).

O INCREASE WATER RATES

) CHANGE RATE STRUCTURE

) EXPAND WATER SERVICE S TO NEW AREAS

O INSTALL NEW TREATMENT TECHNOLOGIES

) CONSTRUCT NEW WATER SOURCES (WELLS OR RESERVOIR)

0 LOCATE SOURCES OF FUNDING ASSISTANCE

) SWITCH FROM SELFSUPPLIED TO PURCHASED WATER

) SELL WHOLESALE WATER TO OTHER WATER SYSTEMS

0 ACQUIRE ANOTHER WATER SYSTEM

) TRANSFER OWNERSHIP OF THE SYSTEM TO ANOTHER PROVIDER

D OTHER (please specify)

D OTHER (please specify)

D OTHER (please specify)

Response Rate N %
No answer 15 4
Responded to one or more categories 335 9%
Total surveysreturned 350
Ranked | Ranked as Ranked as

Impending decisions N % as#l #2 #3 +
Increase rates 221 66 155 A 42
Expand services 129 39 32 30 27
L ocate funding 123 37 30 25 4
Install new tech. 86 26 19 15 25
Change rate structure 85 26 10 24 22
Construct sources 79 24 22 17 16
Switch to purchased 32 10 11 4 11
Sell wholesale 29 9 2 4 14
Transfer ownership 18 5 6 3 6
Acquire system 14 4 1 1 7
Other 41 12
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Forty-one respondents wrote in one or more other types of imp ending decisions at their water systems. A
representative sample of these comments appears below.

No changes planned at present

Install meters; install new type of meter

Replace existing mains; increase main size

Acquire grant money

Build newer tower; re-coat elevated storage; repaint vs. replace water tower
Upgrade existing systems

Interconnect with city’ s system; obtain water from regional system
Explore second source

Hopefully amunicipal system will be made available.

Q-2 Do you prepare any of the following financial summaries or reports for your water supply

system?
D INCOME STATEMENT (3 BALANCE SHEET
(J ANNUAL BUDGET 0 YEARTO-DATE WORKSHEETS
(J ANNUAL FINANCIAL AUDIT (J MONTHLY FINANCIAL REPORT
(J REPORTS TO LENDING AGENCES (J CAPITAL IMPROVEMENT PLAN
D USER CHARGE ANALYSIS J TMF CAPACITY ANALYSIS

D OTHER (specify)

(3 OTHER (specify)

D DO NOT PREPARE SEPARATE REPORTS FOR WATER SYSTEM
D DO NOT PREPARE ANY REGULAR REPORTS FOR WATER SYSTEM

Response Rate N %
No answer 8 2
Responded to one or more categories 342 93
Total surveysreturned 350
Reporting N %
At |east one or more reports 285 83
No reports for water system 57 17
No separate reports 35
No regular reports 38
Both 19
Typeof financial reports N %
Annual budget 187 55
Monthly financial report 142 41
Income 124 36
Annual financial audit 93 29
Balance sheet 93 27
Capital improvement plan 55 16
Reportsto lending agencies 47 14
User charge analysis 38 11
TMF capacity analysis 11 3
Y ear to date worksheets 0 26
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Twenty-nine respondents wrote in one or more other types of other financial reports.

System prepares monthly board reports

Federal and state regulatory monitoring requirements
Accountants make out PSC report

Auditor prepares quarterlys, year end audit

Quarterly and annual financial reports

CCRs

Monthly and annual water usage reports

Review CD printouts

Q-3 Do you use any “rules of thumb”, “financid ratios’, or other indicators to monitor the
financial performance of your water system?

J no

D YES, PLEASE DESCRIBE THE INDICATORS THAT YOU USE, AND/OR CHECK THE BOXES OF THE
FINANCIAL INDICATORS DESCRIBED BELOW

5)
2)
3)
4)
5)

D NET REVENUES = Total Revenues minus Total Expenses

D OPERATING RATIO = Total Annual Operating Revenues divided by Annual Expenses (excluding
depreciation, interest, or other debt service)

D DEBT SERVICE COVERAGE RATIO = Annual Gross Revenue minus Operating and Maintenance
Expenses divided by Annual Principal and Interest Charges

Response Rate N %
No answer 11 3
Responded to one or more categories 339 97
Total surveysreturned 350
Indicator Usage N %

Do not use indicators 214 63
Use Indicators 121 37
Use “standard” indicators

Net revenues 98 81

Operating ratio 29 24

Debt service coverageratio 20 17
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Eighteen respondents wrote in one or more financial indicators that they usein managing their systems:

Water system audited annually

Water audits

Watch electric use

Maintain $100,000 balance

Rates set by state to cover cost of new improvements
Income vs. expenditures

PSC report yearly

Previous years usage and hilling

O & M & depreciation vs. sales & interest earnings
Monthly budget analysis

Financial report each month

Operating expenses divided by gallons sold

Analyze past and present performance to project the next year budget
Actual expenses vs. budget

Repair cost averages

Financial ratios

Testing costs

O&M [ hours/ cost year to year vs. annual inflation

Q-4 Do you have any informal cooperative arrangements with other water providers?

O no
(J YES, PLEASE CHECK THE TYPE OF INFORMAL COOPERATION
(7 SHARE EQUIPMENT
(J SHARE PERSONNEL
(J EMERGENCY INTERCONNECTIONS
(J BULK PURCHASES OF SUPPLIES, CHEMICALS, ETC.
D OTHER (please specify)
Response Rate N %
No answer 9 3
Responded to one or more categories A1 97
Total surveysreturned 350
Cooper ative arrangements N %
Have cooperative arrangements 73 28
Share eguipment 30 11
Share personnel 23 32
Emergency interconnections 26 36
Bulk purchases 10 14

The other choices written in by respondentsincluded:

Purchase water

Wholesale supplier to supply water to customersinside city limits
Contingency planning

Two cities and three townships own awater plant together.
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Working on a emergency interconnection
Water supplied by arural water cooperative
Contract out O&M

Share materials

Purchase water

The city providesthe water, the village takes care of water lines and purchase meters from town.

Q-5 Haveyou ever received any advice or assistance regarding the financial management of
your water system?

O no

D YES, PLEASE LIST THE PROFESSIONALS OR ORGANIZATION WHO PROVDED THE ASSISTANCE
4)
2)
3)
4)

Response Rate N %
No answer 11 3
Responded to one or more categories 339 97
Total surveysreturned 350

Assistance
Received advice or assistance
Did not received advice or assistance 240 71

8z
8

Type of assistance provider:
Professional consultants
Rural water associations
State agency
Rural development/FMHA
Local government
Rural community assistance program
Banks
Other

o|lwdK|G(5 6|82
K

Ninety-five respondents wrote in one or more types (maximum of three choices) of financial advisors that
have provided them with assistance in managing their water systems. These have been summarized into
the categorieslisted in the table above. The " Professional consultant” category includes professional
auditors, accountants, attorneys, and engineering firms; “Local government” includeslocal and regional
planning agencies, sanitary commissions, or municipalities; “ State” includes state regulatory agencies and
public utility commissions; “Rural water associations’ and “Rural Community Assistance Program”
include mentions of any of these organizations; “Banks” includes listing of a particular bank.

Write-in responses that were unique or mentioned too infrequently to categorize were placed in the “ other”
category and included:

L eague of Minnesota Cities

Informal advice and/or assistance from accounting professionals within our private development
Financial advisors
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Community development block grant program
L eague of Nebraska municipalities

Lending agencies

Small water systems

EPA

Part 2. Water System Characteristics

Q-6 What year did your water system first begin operation?
WATER SYSTEM BEGAN OPERATIONS IN 19

Response Rate N %
No answer 58 17
Responded to question 292 83
Total surveys returned 350

Year of operation began N %

Pre 1900 9 31
1900-1925 A 116
1926-1950 57 195
1951-1975 128 438
1975-1985 31 10.6
1985-1995 24 8.2
1999+ 8 2.7
“Unknown” 1 0.3

Q-7  Which of the following best describes the type of ownership of your water system?
PUBLIC — CITY OR VILLAGE
OTHER PUBLIC (please specify)
PRIVATE — INVESTOR OWNED
PRIVATE — HOMEOWNERS ASSOCIATION
PRIVATE — MOBILE HOME PARK
OTHER PRIVATE (please specify)

Quaaaaq

Response Rate %

N
No answer 6
Responded to one or more categories 344 93
Total surveysreturned 350

Owner ship type N %
Public 193 55
Other public 13 12
Private — investor owned 15 4
Private — homeowners association 36 10
Private — mobile home park 28 8
Other private 24 7
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Fort

y-three respondents chose other public, which included:
Townships

Water authorities

Public water supply districts
Rural water districts
County/county nursing homes
Co-ops

Water and sanitary districts
Public — not-for-profit
Municipal districts
Correctional facilities

Twenty-four respondents chose other private, which included:

Private — not-for-profit
Apartment complexes
Mobile home parks
Co-ops

Campgrounds
Retirement homes

Q-8 What water source(s) are used by your system?

D GROUNDWATER ONLY

D SURFACE WATER ONLY

D PURCHASED TREATED WATER ONLY

D PURCHASED RAW WATER ONLY

D MULTIPLE SOURCES (estimate % from each source below)

% GROUNDWATER % SURFACE WATER % PURCHASED
Response Rate N %

No answer 5 2

Responded to one or more categories 345 98

Total surveysreturned 350

Type of water sour ces(s) N %
Groundwater only 197 57
Surface water only 56 16
Purchased treated water only 80 23
Purchased raw water only 1 0.2
Multiple sources 14 4
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Q-9 What isthe estimated number of people who are served by your water system?

PERSONS SERVED

Response Rate N %
No answer 20 6
Responded to question 330 A
Total surveysreturned 350
Distribution of System Service Population
Cumulative % Cumulative %
Population range Frequency All respondents <3,301 (%)
0-200 ) 30 32
201-500 64 50 53
501-1,000 69 71 76
1,001-3,300 74 93 100
3,301-5,000 15 98
5,001-10,000 2 )
>10,000 5 100
Summary statistics N Min Max Mean Sd
Systems <3,301 306 20 3,300 734 764
All Respondents 328 20 30,000 1,275 3,075

Q-10 What was the annual average daily number of gallons going into your water delivery
system, including wholesde ddliveries?

AVERAGE GALLONS /DAY

Response Rate N %
No answer 76 22
Responded to question 274 78
Total surveysreturned 350

Average daily pumpage All respondents Systems < 3,301
N 272 243
Mean 167,062 114,710
Standard deviation 323,731 178,445
Minimum 1,027 1,027
Maximum 2,700,000 1,600,000
Freguency distribution and cumulative percent (%)

Daily pumpage All respondents (N=272) System < 3,301 (N=243)
Average Gallons/Day N Cumulative (%) N Cumulative %
25,000 or less 75 28 74 30
25,001-50,000 42 43 3 46
50,001-100,000 52 62 50 67
100,001-500,000 86 A 74 97
500,001-1mgd 10 97 5 2
1mgd-2mgd 5 9 2 100
> 2mgd 2 100
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Q-11 What was the largest number of gallons per day (maximum day) that went into your water
system during the last 12-month period for which you have records?

PEAK GALLONS / DAY
Response Rate N %
No answer 103 29
Responded to question 247 71
Total surveysreturned 350
Summary statistics
Max day All respondent Systemslessthan 3,301
N 245 217
Mean 309,194 203,822
SD 587,140 267,245
Minimum 1,900 1,900
Maximum 5,300,000 2,010,000
Distribution and cumulative percent (%)
Max day All respondents (N=245) Systemslessthan 3,301 (N=217)
Peak gallons/day N Cumulative % N Cumulative(%
25,000 or less 46 19 45 21
25,001-50,000 23 28 21 30
50,001-100,000 39 36 47
100,001-500,000 100 9%5 91
50,001-1mgd 23 16 9%
1mgd-2mgd 8 98 3 9
>2mgd 6 100 1 100

Q-12 What isthe maximum number of gallons per day that your system can produce, or if your
water system purchases water, what is the maximum withdrawal per day alowed by your current
contract?

MAXIMUM SYSTEM CAPACITY IN GALLONS / DAY

Response Rate N %
No answer 122 35
Responded to question 228 65
Total surveysreturned 350

Summary statistics
System capacity All respondents Systemslessthan 3,301

N 226 213
Mean 712,582 655,688
Standard deviation 1,362,953 1,496,606
Minimum 5,000 5,000
Maximum 14,000,000 14,000,000
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Frequency distribution and cumulative per cent (%)
Max day All respondents Systemslessthan 3, 301
Peak gallons/day N Cumulative % N Cumulative %
25,000 or less 11 5 10 5

25,001-50,000 19 13 18 14
50,001-100,000 28 26 27 27
100,001-500,000 % 68 A 74
50,001-1mgd 31 82 24 86
1mgd-2mgd 27 A 20 9%
>2mgd 14 100 8 100

Q-13 How many miles or feet of water pipe are there in your water system?

MILES OR FEET WATER PIPE
Response Rate N %

No answer 74 21
Responded to question 276 79
Total surveysreturned 350

Reported length of water pipe Feet Miles
N 67 210
Mean 18,500 54
Median 8,100 10
Min 0 1
M ax 127,495 1,100
Note: One system reported length in both feet and miles.

Q-14 How many connections does your water system serve in each of the following customer

types?
TOTAL CONNECTIONS
RESIDENTIAL CONNECTIONS
COMMERCIAL CONNECTIONS
INDUSTRIAL CONNECTIONS
WHOLESALE CONNECTIONS
OTHER (please specify)
Response Rate N %
No answer 27 8
Responded to question 323 R
Total surveysreturned 350
Total connections N Median # of connections
No response or no connections 4 247
Provided number of connections 319
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Residential connections N M edian # of connections
No response or no connections 36 245

Provided number of connections 287

Commer cial connections N M edian # of connections
No response or no connections 36 18

Provided number of connections 211

Industrial connections N M edian # of connections
No response or no connections 265 3

Provided number of connections 58

Wholesale connections N Median # of connections
No response or no connections 285 2

Provided number of connections 38

Nine respondentsincluded connectionsin the “ other” category:

Agricultural

Church campground
Churches

Irrigation - agriculture
Municipal unpaid
Pasture/stockwater/feedl ot
Rental property

Rural water meters

Q-15 What percent of your customers are served by metered connections?

D NOT ALL CONNECTIONS ARE METERED
% METERED

D ALL CONNECTIONS ARE METERED
D INDIVIDUAL CONNECTIONS ARE NOT METERED

Response Rate N %

No answer 12 3
Responded to question 338 97
Total surveys returned 350
Metered connections N %
100% metered 222 67
0% metered 81 24
Not all connections are metered 33 9

Greater than or equal to 99% metered 17

Between 85 and 98% metered 14

10% or less 4
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Q-16 How many paid employees participate in operation and management of your water

supply system?
D ONE PART-TIME PERSON (one person less than 35 hrs/wk)
D ONE FULL-TIME PERSON (one person about 35 hrs/wk)
(J  ONE FULL TIME; ONE PART TIME
O Two FULL TIME
D OTHER (please specify number of employees)
Response Rate N %
No answer 15 4
Responded to question 335 9
Total surveysreturned 350
Number of paid Number of water
employees systems Cumulative %
0 A 10.1
05 78 334
10 49 48.1
15 49 62.7
20 60 80.6
25 12 84.2
30 17 89.3
35 3 90.1
4.0 11 934
45 4 94.6
50 9 97.3
6.0 2 97.9
7.0 2 98.5
8.0 1 98.8
9.0 2 994
11.0 1 99.7
12.0 1 100.0

Of those water systems reporting no paid employees, 5 reported all volunteer labor, and 3 reported
contracting out al labor.
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Q-17 How many boil water orders have been issued by your water system in the last fiscal year
or 12 month period for which you have records?

BOIL WATER ORDERS ISSUED IN LAST 12 MONTHS

N %
No answer 17 5
Responded to question 333 95
Total surveysreturned 350

Response Rate

Number of boil water ordersin Number of water
last 12 months systems
No boil water orders 253
One or more boil water orders 80
1 30

N

OIN|oO|Oh|W[N

RIN|FP|IRP|P[IN|W|Fk |0 |00

Q-18 Do you share personnd or equipment with other services in the operation and maintenance
of your water system?

O no
(J YES, WHAT TYPE OF SERVICE: (check all that apply)
(J WASTEWATER
(J NATURAL GAS
(J OTHER WATER SYSTEM
(3 OTHER (specify)
Response Rate N %
No answer 13 4
Responded to question 337 96
Total surveysreturned 350
Shar e personnel or equipment N %
Yes 109 32
No 228 68
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Type of shared personne or equipment N %
Wastewater 86 79
Natural gas 7 6
Other water system 14 13
Other 41 33
Note: Numbers do not sum to total because several systems operate more
than one other service.

Forty-three respondents wrote in one or more other types of shared personnel or equipment with other

servicesin the operation and maintenance of their water system:
- Street department

Electric

Administration

Fire department

Utility construction

Parks

Town government
Maintenance

Alley

Service department
Cemetery

Home owners association

Q-19 Which of the following treatment processes are used by your water system? (please check

the boxes of all processes used by your system, or write in treatment processes not listed in the
space provided)

D NO TREATMENT (purchase treated water, or do not treat water)

PRE-DISINFECTION
3 Chlorine 3 Chlorine Dioxide 3 Chlorinamines
O KMNO4 O Ozone O Lime/Soda Ash Softening
0 Recarbonation with CO,

IRON AND MANGANESES REMOVAL

O Green Sand Filtration 3 Aeration Filtration 3 Chemical Oxidation Filtration
FLOCCULATION/COAGULATION

O Aluminum Salt O Clays O Iron Salts

O Polymers O pH Adjustments O Activated Silica

3 Other Flocculation/Coagulation
FILTRATION

O Slow Sand O Rapid Sand O Reverse Osmosis

O Pressure Filtration 3 Dual/Multi-Media O Diatomaceous Earth

O Other Filtration
ORGANICS REMOVAL

O lon Exchange O PAC Addition O GAC Adsorption Post Contactors
3 Air Stripping O GAC Adsorption Filter Adsorbers
POST-DISINFECTION
3 Chlorine/Hypochlorination 3 Chlorinamines
3 Chlorine Dioxide 3 Floridation
CORROSION CONTROL
O pH Adjustments 3 Corrosion Inhibitors
O Alkalinity Adjustments 3 Corrosion Control Combinations

OTHER TREATMENTS NOT ELSEWHERE CLASSIFIED

(3 OTHER (specify)

(3 OTHER (specify)
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Response Rate N %
No answer 20 6
Responded to question 330 A
Total surveysreturned 350
Treat water N %
Yes 14 58
No 136 42
Pre-disinfection N %
Yes 148 77
No 46 23
% of systems
Pre-disinfection processes N that treat
Chlorine 130 67
KMNO4 30 15
Recarbonation with CO2 5 3
Chlorine Dioxide 7 4
Ozone 0 0
Chlorinamines 3 2
Lime/Soda Ash Softening 13 7
Iron & manganeseremoval N %
Yes 50 26
No 144 74
% of systems
Iron & manganeseremoval processes N that treat
Green sand filtration 16 8
Aeration filtration 29 15
Chemical oxidation filtration 10 5
Flocculation/coagulation N %
Yes 65 #
No 129 66
% of systems
Flocculation/coagulation processes N that treat
Aluminum salt 42 2
Polymers 37 19
Other F/C 12 6
Clays 3 2
pH adjustments 17 9
Iron salts 3 2
Activated silica 0 0
Filtration N %
Yes 83 48
No 101 52
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% of systems

Filtration processes N that treat
Slow sand 23 12
Pressure filtration 12 6
Other filtration 6 3
Rapid sand 30 15
Dual/multi-media 25 13
Reverse osmosis 1 1
Diatomaceaous earth 0 0

Organicsremoval N %

Yes 24 12

No 170 88

% of systems

Organicsremoval processes N that treat
lon exchange 4 2
Air stripping 4 2
PAC addition 13 7
GAC Adsorption filter adsorbers 5 3
GAC Adsorption filter post contactors 1 1

Post-disinfection N %

Yes 109 56

No 85 44

% of systems

Post-disinfection processes N that treat
Chlorine/hypochlorination 86 14
Chlorine dioxide 2 1
Chlorinamines 9 5
Floridation 46 24

Corrosion control N %

Yes 70 36

No 124 64

% of systems

Corrosion control processes N that treat
pH adjustments 48 25
Alkalinity adjustments 16 8
Corrosion inhibitors 21 11
Combinations 5 3

Other treatments N %

Yes 27 14

No 167 86
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Twenty-seven respondents wrote in other treatment processes including:

Chlorinate well and distribution system annually
Manganese treatment

Molluscide

Phosphate

Po4

Poly phosphate

Poly phosphates TPC 682

Single water softening w/ iron control
Softners

Solid contact clarifier

Supplemental cl2 @ boostersin summer
Upflane clarifin

Water conditioned by water softener (salt)

Q-20 Does your water system own any water towers or other storage facilities?

D YES, (please enter the number of facilities below)
NUMBER OF STORAGE FACILITIES
O no

Response Rate %

N
No answer 17
Responded to question 333 95
Total surveysreturned 350

Own water towersor other storage facilities N
Yes 267
No 66
At least one 168
2
3
4
5or more

BI8IS

~|o|R|&B

Of the total systems that answered “yes” to the question, eight systems reported having some type of water
tower or other storage facility, but did not indicate the number of storage facilities.

Q-21 How many people and connections did your system serve 5 years ago?
PEOPLE SERVED 5 YEARS AGO
ACTIVE CONNECTIONS 5 YEARS AGO

Response Rate N %
No answer 52 15
Responded to question 293 85
Total surveysreturned 350
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Reported changein population served in last fiveyears

Average Percent
Type of Change N Change Median Percent Change
Increasing 155 +53.5 +17.6
Unchanged 87 0 0
Decreasing 22 -9.2 -8.2
Total valid responses 264

Reported changein total service connectionsin last fiveyears
Average Percent | Median Percent Change
Type of Change N Change
Increasing 157 +25.4 +10.2
Unchanged 68 0 0
Decreasing 25 -52 -36
Total valid responses 250

Q-22 How many people and connections do you expect to serve 5 years from now?

PEOPLE WILL BE SERVED 5 YEARS FROM NOW
CONNECTIONS WILL BE SERVED 5 YEARS FROM NOW

Response Rate N %
No answer 58 17
Responded to question 292 83
Total surveysreturned 350
Expected changein future population served during next fiveyears
Average Percent Median Percent
Type of Change N Change Change
Increasing 144 +18.1 +12.7
Unchanged 74 0 0
Decreasing 22 -13.1 -1.7
Total valid responses 240

Expected change in futur e service connections during next five years
Average Percent Median Percent
Type of Change N Change Change
Increasing 170 +18.0 +8.8
Unchanged 56 0 0
Decreasing 2 -6.4 -45
Total valid responses 248
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Q21 and Q22 COMBINED

Ten year changein population served

Average Percent Median Percent
Type of Change N Change Change
Increasing 170 +46.5 +25.0
Unchanged 66 0 0
Decreasing 15 -12.8 -14
Total valid responses 251

Ten year changein service connections

Average Percent

Median Percent

Type of Change N Change Change
Increasing 164 +41.7 +19.9
Unchanged 60 0 0
Decreasing 20 -104 -1.2

Total valid responses 244

Q-23 Doesyour business or water system bill customers directly for water?

D NO, PLEASE GO TO QUESTION 24
D YES, PLEASE GO TO QUESTION 25

Response Rate N %
No answer 16 5
Responded to question 334 95
Total surveysreturned 350
Bill directly for water N %
Yes 272 81
No 61 19

Q-24 What isyour best estimate of the percent of annual total revenues that you used to pay for

the cost of operating your system ?

% PERCENT OF ANNUAL REVENUES USED TO PAY FOR WATER SYSTEM COSTS

Fifty-nine water systems estimated the percent of total annual revenue from 1-100%. Twenty-three of

Response Rate N %
No answer 291 83
Responded to question 59 7
Total surveysreturned 350

Annual total revenues N

100% 10
1% 5
Between 2 and 25% 15
Between 30 and 50% 7
Between 56 and 85% 14
Between 90 and 98% 8

these respondents had answered Y ES to question #23, but did not skip question #24.
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Q-25 How frequently are your customers billed?

(J MONTHLY

(3 BrMONTHLY

(J QUARTERLY

(J ANNUALLY

D OTHER (please specify)

Response Rate N %

No answer 43 12
Responded to question 307 88
Total surveysreturned 350
Customer sfrequently billed N %
Monthly 215 62
Bi-monthly 11 3
Quarterly 56 16
Annualy 7 2
Other 16 5
Subtotals do not sum to respondent total, because some systems reported more
than one billing frequency.

Of the sixteen respondents that selected other:
- 4include water with other fees/rent

3wrote“N/A”

3 bill semi-annually

7 supply water at no charge

1 use self-hilling

1 uses monthly for annual and quarterly for residential

1bills3timesayear

Q-26 Please MAKE A COPY OF YOUR LATEST RATE SCHEDULE AND RETURN IT
WITH THIS QUESTIONNAIRE OR use the space below to describe your rate structure
(including customer type, fixed charges, meter charges, minimumallowances & volume charges,
etc.).

Response Rate N %
No answer 40 11
Responded to question 310 89
Total surveysreturned 350
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Residential Rate Schedule Min Max Mean SD
Minimum Monthly Charge ($) 0 $55.00 1151 7.73
Charge for 6,000 gallons/month $4.67 $61.00 25.76 12.75

Forty-eight wrote in aresponse, but either did not include rate, include water service in other charges,
or do not have residential customers.

Three measures were calculated based on rates for residential customers, normalized to reflect monthly
values: monthly minimum alowance, monthly minimum charge, monthly residential water charge for
6,000 gallons of water use.

Minimum quantities provided with the monthly minimum charge ranged from 0 to 8,000 gallons, with
1,000 gallons being most common (N=81), aflat monthly charge was used by 35 systems.

Q-27 What were the years and percentage of increase of your last TWO water rate increases?

YEAR OF LAST INCREASE 19 9%OF RATE INCREASE
YEAR OF PREVIOUS INCREASE 19 9% OF RATE INCREASE

D NO RATE INCREASE IN THE PAST 5 YEARS

Response Rate N %
No answer 60 17
Responded to question 290 83
Total surveysreturned 350

51% or 147 respondents reported no increase in last year
49% or 143 respondents reported last rate increases
30% or 86 respondents reported two rate increases

Distribution of year of last rateincrease
Year of last rateincrease Frequency (N=121) Cumulative %
2000 17 14
1999 37 44
1998 21 61
1997 24 81
1989-1996 23 100

Distribution of reported percent of last rateincrease
Percent of increase (%) Frequency (N=121) Cumulative percent (%)
0-10 48 40
11-25 35 69
26-50 25 9%
51-75 7 9%
76-90 1 9%
>90 5 100
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Q-28 Do you have any programs to encourage your customers to conserve water?

3 no

D YES, PLEASE CHECK THE PROGRAM TYPE OR DESCRIBE BELOW.

(J CONSERVATION BROCHURES IN WATER BILLS
(J FREE WATER CONSERVATION AUDITS FOR CUSTOMERS
(J CONSERVATION KIT DISTRIBUTION PROGRAM
(J ScHOOL EDUCATION PROGRAM
(3 OTHER (specify)
) OTHER (specify)
(3 OTHER (specify)
Response Rate N %
No answer 9 3
Responded to question Al 97
Total surveysreturned 350
Conservation program N %
Yes 58 17
No 291 83
Type of program N %
Conservation brochuresin water bills 22 33
School education program 6 10
Conservation Kit program 5 7
Free water conservation audits 4 7
Other 39 67
Note: Numbers do not sum to total because some systems operate more than one
program.

Thirty-nine respondents wrote in one or more other types of programs that they use to encourage their
customers to conserve water:
Public info provided through city newsletters, consumer confidence reports, billing statements,
brochures, public notices, board meetings, bulletins, posted conservation plans, and signs.
Verbal instructions given regarding irrigation practices, lawn watering restrictions, and the operation of
sprinkling systems, and washing machines.
Mandatory conservation plan when needed, especially in times of drought and other water
emergencies.
Rate structures/cost of water increases with excessive use.
Operator inspections
Conservation appliances such as water conservation showerheads, and toilet leak kits are made
available.
Installing meters and charging for actual usage.
Ordinances/voluntary/mandatory
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Q-29 What were the annual water sales revenues and deliveries in the customer categories
listed below for the last financia reporting period? (1f your system does not bill for water, please
enter your best estimate the annual deliveries from your system.)

(If zero, enter “0")

ANNUAL ANNUAL
WATER SALES DELIVERIES
REVENUE (in GAL)

TOTAL SALES AND DELIVERIES $ GAL
RESIDENTIAL CUSTOMERS $ GAL
COMMERCIAL CUSTOMERS $ GAL
INDUSTRIAL CUSTOMERS $ GAL
WHOLESALE CUSTOMERS $ GAL
LOCAL GOVERNMENT USE $ GAL
UNNACCOUNTED FOR GAL
(water lost to leakage or otherwise not accounted for)

OTHER (specify)
$ GAL
$ GAL
Response Rate N %

No answer 82 23

Responded to one or more categories 263 77

Total surveysreturned 350

Total Revenuesand N Min Max Mean Sd

Deliveries

Total Revenue ($) 214 | $258 $3,202,350 $173,856 $364,138

Total Deliveries(gal) 171 | 4,600 998,010,000 65,549,023 144,759,345

Residential Revenue ($) 120 $70 $2,965,800 $127,804.59 $294,313

Residential Deliveries (gal) 93 450 500,280,000 36,499,521 75,286,103

Commercial Revenues (%) 73] $130 $431,423 $28,084 $60,811

Commercia Deliveries (ga) 55 | 2,282 136,382,736 10,707,538 24,031,206

Industrial Revenue (%) 30 $29 $260,083 $28,924 $55,057

Industrial Deliveries (gal) 27 59 440,281,000 25,218,261 84,635,419

Wholesale Revenue ($) 24 $30 $3,193,000 $249,717 $722,919

Wholesale Deliveries (gal) 21| 2200 994,090,000 150,536,340 299,259,686

Loca Gov. Revenue (%) 17| $178 $18,168 $5,167 $5,149

Loca Gov. Déliveries(ga) 21 A 12,460,000 2,938,450 3,849,698

Unaccounted For Water 62 246 53,719,750 8,041,883 11,770,479

Other revenues, deliveries, and responses 35

Un-metered or free metered 10

Fire use 9

Bulk sales 9

Flushing/malfunctions/maintenance activities 4

Miscellaneous deliveries or sales revenue 3

Not applicable 2
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Q-30 What were the contributions to your water systems from other revenue sources?
(If zero, enter “0")

NEW CONNECTION FEES $

OTHER SERVICE CHARGES $

INTEREST EARNINGS $

OTHER REVENUES NOT REPORTED ELSEWHERE (specify)

$
Response Rate N %
No answer 69 20
Responded to one or more categories 281 80
Total surveysreturned 350
Contributionsfrom other

r evenue sour ces N Median Value ($)
Connection Fee 122 3,000
Service Charges 83 1,192
I nterest 123 3,000
Other 66

Sixty-six of the respondents wrotein one or more other sources of revenue.

Ad vaorem taxes

Farm income

Fire protection fees; hydrant rentals
M obile home tax

Property tax
Reimbursement for work
Sdeof filters

Space rentals

Special assessment

Taxes (3 mill)

Tower antenna

Transfers from general fund
Water availability charges
Water testing fees
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Q-31 Do you use any outside contractors to assist in the operation of your system?

O no
(J YES, PLEASE ESTIMATE YOUR ANNUAL COST FOR EACH SERVICE (If zero, enter “ 0”)
(J ENGINEERING ANALYSIS $ per year
(J ACCOUNTING/AUDITING $ per year
(J OUTSIDE ANALYTICAL TESTING & REPORTING $ per year
O BiLLNG $ per year
(J CONTRACT SYSTEM REPAIRS $ per year
D LEGAL SERVICES $ per year
O OTHER (specify) $ per year
Response Rate N %
No answer 8 2
Responded to one or more categories 342 93
Total surveysreturned 350
Use outside contractors N %
Yes 250 73
No 92 27
Typeof outside Number of systemsthat Median annual cost| Number of systems
contractor contracted service (%) that reported cost
Engineering 114 3,000 68
Accounting/auditing 121 1,450 91
Testing/reporting 151 1,054 130
Billing 42 2,100 21
System repairs 138 3,062 107
Legal services 0 1579 62
Other 38 - -

Thirty-eight respondents checked the “ other” box. Thirty-four specified another type of service, including:

Bookkeeper/manager

Cathodic protection

Combined contracting categories from single provider
Computer maintenance

Licensed operator

Linelocation

R-O-L maintenance

Technical supervision

Treatment plant operations

Unspecified service from PWD
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Q-32 Please estimate the operating expenses for your water system in the last fiscal year or 12
month period in the categories listed below: (If zero, enter “ 0”).

1) SALARIES, WAGES AND BENEFITS $

2) ADMINISTRATION (office utilities, rent, supplies, postage, phone) $

3) OPERATING UTILITIES (electricity, gas, oil, etc.) $

4) INSURANCE $

5) PURCHASED WATER EXPENSE $

6) CHEMICALS $

7) OTHER OPERATING SUPPLIES (tools, pipes, parts, etc.) $

8) CONTRACT SERVICES (from question Q-31) $

9) TAXES (excluding payroll taxes) $

10) DEPRECIATION $

11) OTHER (specify) $

12) OTHER (specify) $

Response Rate N %

No answer 61 21
Responded to one or more categories 289 79
Total surveysreturned 350
Wages N Median wages N $
No answer 28 All respondents 232 19,579
Reported zero expense 29 < 3,301 pop. 216 16,710
Reported expenses 232
Adminigtration N M edian admin. N $
No answer 66 All respondents 198 2,000
Reported zero expense 25 < 3,301 pop. 183 1,864
Reported expenses 198
Utilities N Median utilities N $
No answer 52 All respondents 222 4,492
Reported zero expense 15 < 3,301 pop. 206 4,264
Reported expenses 222
Insurance N M edian insurance N $
No answer 75 All respondents 185 2,34
Reported zero expense 29 < 3,301 pop. 170 2,000
Reported expenses 185
Pur chased water N M edian purchased N $
No answer 120 All respondents 77 27,000
Reported zero expense 92 < 3,301 pop. 69 23172
Reported expenses 77
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Chemicals N M edian chemicals N $
No answer 9 All respondents 149 2,922
Reported zero expense 14 < 3,301 pop. 133 2,377
Reported expenses 149

Supplies N Median supplies N $
No answer 86 All respondents 179 5,357
Reported zero expense 24 < 3,301 pop. 168 5,000
Reported expenses 179

Contract services N M edian services N $
No answer 97 All respondents 157 4413
Reported zero expense 35 < 3,301 pop. 146 3,776
Reported expenses 157

Taxes N M edian taxes N $
No answer 150 All respondents 77 1,325
Reported zero expense 62 < 3,301 pop. 73 1.325
Reported expenses 77

Depreciation N M edian depreciation N $
No answer 162 All respondents 77 31,702
Reported zero expense 50 < 3,301 pop. 66 26,090
Reported depreciation 77

One-hundred and nine respondents reported expenses in one or more “other” categories, including:

Base purchase water contract fees

Capital outlays/expenditures
Combined categories
contributionsto regional water authority
Deposit refunds

Dues

Equi pment maintenance; rental
License fees

Repair and maintenance
Training and education expenses
Travel

vehicle expenses; leasing fees
water tower painting and repair
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Q-33 Please estimate the amount of debt service expenditures for your water system in the last
fiscal year or 12 month period: (If zero, enter “0”)

1) INTEREST PAYMENTS
2) PRINCIPAL PAYMENTS
3) OTHER DEBT SERVICE EXPENDITURES

(specify) $
Response Rate N %
No answer 77 22
Responded to one or more categories 273 78
Total surveysreturned 350
Interest Payments N Median ($)
Made interest payment 102 16,775
$0— no payment 139
No answer 32
Principal Payments N Median ($)
Made principal payments 95 17,056
$0— no payment 111
No answer 67
Other debt services N
Made other payments 102
$0— no payment 100
No answer 32

Eighteen respondents reported some type of other payment:

Total and combined interest and principle payments
Unspecified payments
Capital outlays

Q-34 What was the total amount of outstanding debt owed by your water system at the end of
your last financia reporting period? (If zero, enter “ 0”)

OUTSTANDING AMOUNT OF LONG TERM DEBT $

Response Rate N %
No answer 78 22
Responded to question 272 78
Total surveysreturned 350
Outstanding debt N M edian debt N $
Reported zero debt 159 All respondents 113 289,642
Reported amount of debt 113 <3,301 pop. 98 210,000
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Q-35 Do you have any type of reserve fund for your water system?
O no

D YES, PLEASE INDICATE THE PURPOSE OF THIS FUND

DEBT SERVICE RESERVE

PLANNED EQUIPMENT REPAIR AND REPLACEMENT
EMERGENCY REPAIRS

SYSTEM EXPANSION AND IMPROVEMENT
REVENUE STABILITY

(I I I

OTHER

Response Rate N %
No answer 24 7
Responded to question 326 93
Total surveys returned 350

Reservefund N %
Yes 221 63
No 105 32

Purpose of reservefund N %
Debt servicereserve 79 36
Emergency repairs

Equipment repair and replacement
System expansion

Revenue stability

Other

B|5|&|8|Q

22
11
13

Twenty-eight respondents wrote in one or more type of reserve fund:

CDs

Excess of annual income/excess funds

Painting of tower/new well pump

Supplemented O& M budgets

Escrow fund and other funds required by Department of Environmental Quality.
Currently operating in red.

Depreciation reserve

Bond revenue for payments

Water extension replacements

Village general fund

Surplus and depreciation

Line credit-local bank

Repairsfor water break

Savings account

Reserve account required by rural development
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Q-36 What was your water system’s annua contribution to your reserve fund during your last
financial reporting period? (If zero, enter “ 0”)

ANNUAL CONTRIBUTION TO RESERVE FUND $

Response Rate N %
No answer 83 24
Responded to question 267 76
Total surveysreturned 350
Annual reserve N Median annual N $
contribution contribution
Reported zero 153 All respondents 113 8,400
Reported “all excess funds’ 1 < 3,301 pop. 100 7,200
Reported amount of 113
contribution

Q-37 What is the total amount that you have accumulated in your reserve fund? (I zero, enter
13 OH )
ACCUMULATED RESERVE FUND $

Response Rate N %
No answer 86 25
Responded to question 264 75
Total surveysreturned 350

Accumulated reserve Median reserve N $

N
Reported zero reserve A All respondents 161 30,000

Reported amount of reserve 161 < 3,301 pop. 145 28,500

Wrote in response 9

Nine respondents wrote in comments including:

“N/A”
“System operating in red”
“Don’'t know”

Q-38 Has there been a recent assessment of the value of the physical assets (property, plant,
equipment, lines. etc) of your water system, or can you estimate the value?

O no

D YES, ESTIMATED VALUE OF PHYSICAL ASSETS $

%
14%
86%

Response Rate

No answer
Responded to question
Total surveysreturned
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Can estimate value of system N Median annual contribution N $
No 230 All respondents 64 866,208
Yes 70 < 3,301 pop. 53 650,000
Reported value of system 64

Q-39 What sources of capital financing (revenue bonds, state or federal grants and/or loans,
etc.) have you used in the past 10 years to pay for infrastructure needs, magjor repairs, and
water system expansion?

NAME OF AGENCY/LENDER
TYPE OF FINANCING O GRANT OLOAN
YEAR OF AWARD
AMOUNT $
PURPOSE
Response Rate N %
No answer 124 35
Responded to question 226 65
Total surveysreturned 350
Type of response N
Responded “ None” 80
Responded “ N/A” 20
Reported one or more sources of external financing 127
Reported 2 or more 44
Reported 3 or more 5
Sour ce of financing N %
Rural Development/USDA/FmHA 14 24
State funding programs 37 21
Banks/commercial lenders 35 19
Bonds 17 9
Combination of sources 11 6
CDBG 7 4
Other federal source 7 4
Other sources 7 4
Local/regional 5 3
Did not report source 10 6
Typeof financing N %
Loans only 78 43
Grantsonly 48 27
Combination grants loans 28 16
Not specified (includes bonds) 26 14
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Amount of financing reported — Grants Loans Combination

all respondents grantg/loans

N 412 70 17

Min ($) 8,800 10,000 22,500
Max ($) 1,637,000 3,920,00 7,000,000
Mean ($) 321,600 515,000 1,917,000
Median ($) 250,000 255,000 894,000
Note: Not all respondents reported values for financing obtained.

Purpose of financing N %
Construction/expansion of water works 48 32
Extension/installation of water lines 39 26
Construction of elevated storage 24 16
Drilling of new wells 16 11
Other 25 16

Note: Not all respondents reported the purpose of financing.

Twenty-five respondents reported purposes that did not fit into the four categoriesin the abovetable.

These purposes included:

New reservoirs

New subdivision

Project start-up

Purchase of utility

Refunding and improvements
Repairs

Storm drainage improvement
Update equipment

Survey Participants

Please check the boxes that best describe ALL of the people who participated in filling out this

O MUNICIPAL/SYSTEM CLERK
0 BOARD MEMBER/ELECTED OFFICIAL

guestionnaire:
J OWNER (J OPERATOR
(J ACCOUNTANT O ENGINNER
O OTHER (specify)
Response Rate N %
No answer 24 7
Responded to one or more categories 326 93
Total surveys returned 350
Number of participants per survey N
Single participant 205
Two participants 105
Three or more 16
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Type of Participant # of timeslisted as participant

Operator 155
Municipal/system clerk 127
Board member/elected official 52
Owner A
Accountant 19
Engineer 4

Other 76

Seventy-six respondents checked the “other” box and wrote in the following participant descriptions:

Apartment manager

Bookkeeper

City administrater

City superintendent

City water and sewer worker
Condo association officer
Contracted service employee
Director, physical facilities
Financial secretary

General manager

Local resident, water commission chairperson
Mai ntenance supervisor

M anagement company

Manager

Manager/agent

Mayor

Office assistant

Office manager and water system manager
Operator/manager

President, chairman and manager
Project manager

Property manager

Property manager/maintenance tech.
Public works director

Secretary

Superintendent of public works
Superintendent of treatment plant
Supervisor

Supervisor water & wastewater
System administrator

System manager

System president

System superintendent

Treasurer

Village administrator

Village clerk-treasurer

Village treasurer

Water operator / maintenance man
Water superintendent

Water system manager

Water tester

Water trustee
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Additional Comments:

One hundred and ninety-three participantsincluded some commentsor additional information on
the back page of the questionnaire. Seventy-three of these are included below. Some of the
comments were edited to protect the confidentiality of the participants.

| personally feel the small water systems have little voicein required testing like the lead and copper.

| am sorry for not responding earlier, but the person who kept the records on the water system passed away
over ayear ago. | have no information or data on the water system.

Our city isin the process of having the regional water association take over the water and sewer systems.
Our sewer system was put in 1993 and water in 1975 for which we have purchased over our water from a
townwhichis5 milesaway. They havetheir ownwell. Theregional water association is about 2 miles
away, and on al 4 sides of our city, which we can hook on.

Our citizens are unhappy about the amount of chlorine we are directed to put in our systems, as we can
smell it in our homes and creates a bad rust problem.

EPA of Illinois are after us all the time and we see other bigger municipalities being allowed to do the same
things that we are being allowed to do the same things that we are cited for.

Would love to hear about any low interest |oans available to private systems.

We are awater district with alot of small linesin need of improvement. We are trying to get grant money
for bigger lines and replacing 2 inch lines.

Weare anot for profit corporation- consisting of 49 housesin our association. We have no lots | eft to be
built upon, nor do we expect to annex in any more property for housing, thuswill not enlarge our
association, nor add anymore residents to our water supply. We charge duesin the amount of
$32.50/month. Of this amount, $5.00/month is set aside for anew well system when and if it is needed.
We add $2.00 administration fee for late pay (2nd month and 3rd month). 4th month- if needed- we add
$20.00/month and contact our attorney, which has never happened in the 10 years | have been treasurer

| feel there should be more grant money and less loan money to water companies, we appreciate every
thing that FHA and DCCA (state assistance organization) have done for us. With all the expense and
upkeep for the water company it should be 100% grant money especially in rural areas like our county. We
have alot of rock to contend with, and some of the houses are far apart. The need for good drinking water
isgreat in our area. We havealot of iron, lime, and hard water, and alot of the people buy drinking water
in town and take their clothes to the Laundromat.

| apologize for not completing the form, but the system didn't want to divulge financial information in
1990. Four board members applied for a$100,000 loan for anew well, tank, and building. It wasa
personal |oan using their homes as security

Our system didn't want to complete the survey. | answered the onesthat | could.

| find thisvery difficult to fill out, aswe do not have awater system. Our sub-division purchases the water
from another city through one master meter. We have no control over the chlorine or any other checking of
water. We do have awater sample tested every month. Homes have meters- they are read every 3 months.
Customers are billed every 3 months- although city bills us every month. City just doubled our water rates
to pay for new osmosisplant in city. Hope thisreport is okay- we will be voting to go into city, or not, in
the future.

The customers of our water system are billed by another village. Three years ago the village stopped
reading our meters and began billing us by dividing the total usage by 32 then sending each user the same
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bill. We asusersfeel thisisunfair, however, we have no leverage. We receive al our water from this
village; we are at their mercy.

Our municipality is considering the need of additional water supply sources and financing to implement
this protest, due to the constructions and quality of our current water supplier.

Too many personal questions regarding operations

We need new infrastructure. We are afor-profit organization, are there any free grants/loans you are aware
of that may help us.

Many loan programs require ametered system. Our annual water service fee has proven so much easier
that we are most reluctant to consider meters. We know each year exactly what our income will be and can
estimate expenses very closely having many years of past expensesto go by. With the annual fee, our
income comesin all at once and we can then be drawing interest throughout the year with just enough to
pay

Our water is totally purchased - we operate only a distribution system. Water istested daily for chlorine.
Water tested monthly for coliform bacteria- 2 samples.

We are a population of 200 and get all of the water from another city. We have nothing to do with the
treatment of water.

Thisisasmall rural supply in a50 home subdivision built around a man made-spring feed lake. It was
started forty years ago and was not under EPA regulations at that time. | was born 9-14-22, and would like
to get rid of the responsibility of running the system. | have aClass C license. The nearest municipal
supply isfive miles away

Thisisavolunteer organization; 16 street reps. 3 officers; receive free water for services; have monthly
meetings.

System needs funding. We do not have arate schedule.

We are contemplating public water system hook-up. We have had initial surveys and are evaluating ways
to fund the new system. We will haveto replace all water lines and will need to apply for grantsto be able
to fund the project.

We are asmall mobile home park that supplieswater for tenants.

The EPA ordered me to have VOC's and SOC's tested 4 times last year under threat of $25,000 fine dueto
amistake made by the state. Cost to me was $6000.

Unableto get financial information
| turned this over to our auditor. | am unableto help as| have had 5 bypasses and a pacemaker.
Our city does not have its own water system. We purchase water from the another city.

We just had a change of who wastaking care of billing and collection and income and expenses. Not much
record keeping was done before | started in April 2000. What | could, | filled in the best.

Not interested in participating

We are a system that has been very stable since it was started in the 60's. We have very good soft water
and most of our repair costs are replacing valvesin our city, as may have gone bad in last 5 years.
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There needs to be more opportunitiesin the West for water system operators to become certified.

We are proud of our water system. We produce good water, but because of al the regulations coming in
the future, we are in danger of losing our plant and having to purchase water somewhere else.

Please see that we are a small water system operated and reported by volunteers with technical assistance
from the Rural Water Association and outside contractors plus eval uations by Department of
Environmental Quality. | did this survey to the best of my ability and resources.

Need more grant money for infrastructure repairs and treat plant improvements to meet new federally
mandated parameters. The EPA keepstightening up the regulations and it is very difficult to come up the
financing. We areasmall system. We serve approximately 500 people year around.

My budget is more complex than what is presented here. | wrote it myself that way to elucidate budget
tracking. Our water system is extremely atypical and should not be used in your survey for any statistical
analysis.

Our water supply corporation is not asmall system nor doesits raw water operationsfit the scope of the
survey. Our average day isin excess of 50 million gallons/day with peaks over 100 million gallons/day,
serving 30 citiesin 6 counties.

A difficult questionnaire to answer based on how our structureis set up
Systemis currently operating in the red.

The state wants our system revised (per EPA) to add meters. Sampling tapsin well house, chlorination taps
& for system to flow from well through the pressure tank. Thisrequires new lines from the wellsto the

well house, new linesto pressure tank & inlet fitting on pressure tank to permit flow through. | estimate
about $10,000; if new tank required, about $25,000. A complete waste of money at thistime - just so some
bureaucrat can say our system is current to the latest requirements. Metering underground water - give mea
break

We use the national average. Why we are cynical of government!

| am very interested to know how many small operations there are comparable to mine. | hopeto learn

from your report asimple way to calculate my expenses on water supply. | would appreciate information

on qualified engineering analysis.

We are significantly concerned about various pending EPA regulations, and its potential cost. Our area has
one of the highest levels of arsenic. We arein compliance with state regulations. 1n ayear we are looking

at afiltration system which may result in afinancial burden on our small community.

Our city replaced its cast iron water lines with pv linesin 1991- that year we also built anew pump house
and put in chlorination equipment.

We are looking at funding anew well and iron removal plant (oursis about 33 years old) and need water
main extensions. Wastewater system needs funding for lagoon, main replacement and extensions.

We are amember of the Rural Water Association. We do consult with them if we have any operational
problems.

Need to update water mains of trancite pipe and fire hydrant and values- 2 mile of brancite and 2 miles of
plastic have no way to disinfect water lines now.

We buy our water from another city water department. Return water is dumped into city sewers. Priceswe
charge our customers are based on the rates the city charges us.
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System will go out of water processing businessin 2001 and purchase water from another whol esale water
commission.

This system isawholesale water supplier that sellsto 16 rural water districts and small communities.
Wholesale customers range in size from 100 persons to 6000 persons. The financial information givenis
for the wholesaler and does not reflect the financial situation of any of our wholesal e customers.

We no longer have well water. We are now on city water!

We are temporarily without avillage clerk. The figures given should be close. Theonly ones| used were
for water only.

| am new in the position of city clerk. | hope | have found and given you the information needed.

We serve 34 homes with 1 well, 110,000 gallons tank, 3 pressure tanks and pumps. We are saving to
install new water lines and expect to pay for these out of the savings. The portion of our fees used for
roadwork isminimal. Three years ago we sealed and chatted the roads for approximately $500, this should
last for at least 5-10 years.

Private companies can not obtain financing -this needs to change

Thisis astate-owned water supply to be used for inmates and staff only for the use of operation of state
prison only.

Wewere forced to find other water sources, as our nitrates were too high. We purchase water now from
another rural water association. Our customers are not satisfied with the taste of the water and the cost is
very high. We have had problems with methane as we receive the water clorinated. We would prefer our
groundwater, but will probably never be able to change over because of our loan and all the tests being
required.

System has been upgraded completely in last 20 years. Mains, fire hydrants, wells, buildings, and controls.

Weareasmall village. Our water and sewer systemsare all paid for. We have no debt. We operate on a
general fund. We have afew customers who are out of town. They pay $2.00 per month extra on water
and sewer. One of our village's borad members takes care of the water system and is paid for his extra cost.

| believe our water system is not the best. It seemsit costs alot as most of our people are old and | can’t
believe our use of water isas much asthe rural water board saysitis. However, they checked the meter
flow last fall when we had aleak and said it was OK. Some believe we should have another shut off value
of somekind.

We are asmall mobile home park. We do all sampling required. No test has come back in violation.
Supply 34 people, 2 wellsdrilled by abeverage. Way too much paper work for such small business.

Our water system needs updating - water mains consist of galvanized lines- somein poor condition which
frequently causes leaks. We had asurvey to identify all relevant data concerning the village's current
health and environmental status, identify current or potential problems, provide cost estimates to eliminate
any identified problems and to prioritize activities needed. The Midwest Assistance Program is currently
conducting an income survey. Nebraska Rural Water Association has completed awater rate survey study.
Initial plansinclude seeking financial aid to address all or some of the needs identified.

Sorry to disappoint you, but we have switched to city water. | would not have been able to complete your
survey in any case, as| don't have the information.
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Peoplein general will need to change their attitudes that water isfree. Wewill need to pay for the new
regulations somehow, rates, loans, and grants. Small towns and water systemswill have trouble hiring the
quality of employees needed to keep their system in compliance.

We presently installed a new treatment plant, 6,500 feet of lines, new 500,000 storage tank, and meters.
We have not started using metered rates as of yet.

I would like to see changes in distribution of licenses for small systemsthat are on rural water. We do not
treat water. All we need istech supervision. They need to raise the limit to 2,000 population instead of
1,000 population on technical supervision. Thisisvery unfair, al | do isfix water breaks, flush hydrants,
maintenance on system. This needsto be changed, we have alot of people leaving because they got their
license and moved to bigger and better paying jobs. | am hoping to retire from here but if they don’t
change this, | will beletting go. Thisisvery unfair. EPA should think of the small guys.

Our village clerk resigned. No financial records available. Sorry about the delay. No clerk, no mail!

Due to the geographical areas served by the rural community's water systems we are constantly being asked
to extend our servicesjust alittle further. We can't afford to extend our linesto all areas and need funding
assi stance to upgrade our existing systems.

Theclowns at EPA aretesting things totally unnecessary. Well water should be tested for bacteria and the
rest isimagination. Copper isworst, and therest are about asbad. Good luck - the EPA is out of control in
Ohio. | have unitsin Pennsylvania. Altogether different, much more reasonable there.

EPA testing and consumer confidence reports are getting out of hand. These costs keep rising year after
year. Last estimate for outservices for consumer confidence report was $500. Thisyear’stesting will cost
over $2,600 if the requirement for testing, reporting, and operators need to be licensed. We will split
system into 4-5 homes and berid of this over-reaction by EPA on small system operations.

Water supply is aprivate well whose output is processed through aleased RO system. 50 condos are
supplied with atotal of 4000 to 5000 gallons of treated water per day. There are no paid employees. Total
cost of the RO Processing System is approximately $33,000 per year. EPA/Department of Natural
Resources (DNR) testing requests and oversight costs are excessive.

I will not fill out this questionnaire. | have enough government telling me what to do- to the point | am not
interested.

Most of these questions do not pertain to us. We have aprivate well that is maintained by us. Water is
included in the monthly rent.

Dueto the fact that we arein an agricultural (rural) area our nitrate level exceeds maximum contaminant
level. We are helpless victims of misguided farming techniques- with no apparent solutions available. We
realize that we are not alone. Our nitrate levels have beenon therise for years- asare all thelevels of
everyone here in our county. Our aguifers have been permanently contaminated. Who is responsible?
What can, or will be done? We only have questions. Normally in Americanothing is done until a problem
risesto the conscious level. Maybe you can help. Best of luck with your study!

We are a50 bed AFC home serving persons with various disabilities. We arein arural areawith out
accessto city water. We have our own wells and septic lagoon system. W e are part of alarger non-profit
corporation that provides all types of mental health services across the state. Thisfacility was recently
acquired from the county and was previously the last working “poor farm” in our state. Parts of thisfacility
have been in service since 1900, but most is part of the newer construction dated 1976. Basically- we
acquired a dilapidated water system in an areawith the hardest, mineralized nasty water you can find. We
are struggling to bring the system up to current standards and put in treatments to make the water more
palatable and lower maintenance costs.
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|.INTRODUCTION

PURPOSE

The purpose of this report is to summarize the findings of the Benchmark Investigation of
Small Public Water System Economics, asudy to investigate the role of financid
benchmarking in smal communities. Specificaly, the scope of work for this study

included:

A review of the literature and resources on economic benchmarking for smal water
sysems

A survey of arepresentative sample of smal community public water sysemsin the
Midwest and the andlysis of survey datato assessthe causd relationship between
system Sze, age, usage patterns and treatment processes and system outcomes
including, rdiability, cost, and compliance.

A saries of focus group sessons involving different ssgments of the small public
water system community to assess the potentid vaue of sysematic benchmarking
Preparation of a Technology Brief based upon the information collected during the
study that would provide potentiad benchmarking tools for use by smal sysem
managers and consultants.

BACKGROUND

The“smdl system problem” has been a frequent topic of discussion and debate among
water resources professionds, researchers and regulatory agencies. It haslong been
recognized that these systems face severd particular economic disadvantages, especidly
in their inability to capture economies of scale in trestment, and because they often aso
face diseconomies of digtribution because of their low-density service areas. The passage
of the Safe Drinking Water Act in 1974 added a regulatory burden to these economic
disadvantages, and many small systems have struggled to overcome the complications of
aging infragtructure, low-income customers, polluted water sources, and difficultiesin
retaining trained staff membersin order to remain in regulatory compliance.

Numerous governmental and not-for-profit initiatives have been implemented to help
amdl sysemsto remain viable in this changing financid and regulatory environment.
Technica assstance programs from non-governmenta organizations, funding assstance
from state and federal agencies, promotion of regiona gpproachesto water ddivery
systems, and operator training programs are some of the efforts that have targeted
different components of the small system framework.



However, in the discussions leading up to the drafting of 1996 Amendments, one
recurring theme began to emerge, based largely on the experience in severd dates. This
was the need to gain a better understanding of technicd, financia, and managerid
capacity of community water systems, so that scare resources could be focused on those
systems that were most likely to benefit from assstance. These efforts gained formal
regulatory statusin the 1996 Amendments, which required primacy agencies to develop
methods to evauate the technicd, financid, and manageria “capacity” of the water
sysemsin their states.

As gates have begun to design programs to assess water systems capacity, financia
management has emerged as the key eement in the development of sustainable water
systems. Without effective financid management, the resources are not available to
replace aging infragtructure, purchase new technology, or retain qualified managers and
operators. Increasingly, the phrase “water systems must operate like abusiness’ has
begun to appear in the literature of technical ass stance organizations and regulatory
agencies. This business gpproach helps water systems managers to understand and
account for dl current and future costs, and to build these costs into the prices that are
paid by consumers for their water service. The business approach aso alows “water-
system-businesses’ to take advantage of the array of andytica and continuous
improvement techniques that have been developed by the business community.

Benchmarking is one such technique. Benchmarking is a process thet facilitates business
improvement through the measurement of key operationa indicators, and the comparison
of these indicators to those of recognized business leaders. Benchmarking has been
proposed as an especidly useful guide for the managers of smdl water systems,
epecidly because many of these systems are geographicdly or indtitutiondly isolated
from their colleagues, or are managed by decision-makers (such as city councils) that
have little practical experiencein water syslems. These decision-makers may
inadvertently emphasize actions, such as keeping rates artificidly low, which actudly are
harmful to their water sysemsin the long term.

Astheir name implies, benchmarks can provide a reference point that decisionmakers
can use to guide the management of their syssems. This perspective can encourage
gystems to re-evauate many of the traditiona approaches that may have long snce
become ineffective, and alow them to explore new approaches to the management and
configuration of their systems that may prove more beneficid to consumers and
communities.



ORGANIZATION OF THE REPORT

This report is organized into seven chapters. Chapter |1 provides a brief summary of the
“smadl system problem”, some of the actions that have been taken to addressit, and a
discusson of benchmarking and its emerging role in management of drinking water
supplies. Chapter 111 describes the purpose and methods used in each of the five
components of the sudy. The results and findings of the non-survey components of the
study are presented in Chapter IV. Chapter V presents a question-by-question review of
the responses of the 350 participants in amail survey of water systemsin the Midwest.
The consolidation and andysis of the data from the mail survey and development of
benchmark measures are described in Chapter VI. Chapter VI summarizes the findings
of al of the research components and recommends future actions based on the results of
thisstudy. Findly, the five gopendices contain an annotated bibliography and the
supporting documents that were developed during the course of this research sudy.



II. REVIEW OF PREVIOUS STUDIES

INTRODUCTION

This brief review isintended to provide the background from which to understand the
necessity and direction of research efforts to develop performance assessment tools for
smadl drinking water sysems. An amnotated bibliography and topica ligting of relevant
publicationsis dso included in this report (Appendix A). The annotated bibliography
containsindividua reviews of publications related to the evolution of the problems of
small water systems, the economics of smal community water sysems, performance
assessment and benchmarking methodologies, and assessment tools for smal systems.

A discusson of the method used to develop the annotated bibliography and topicd listing
of rdevant publicationsisincluded in Chapter I11.

Thefollowing section describes some of the conditions that have led to addition of
capacity assessment provisonsto Safe Drinking Water regulations and the application of
benchmarking gpproaches to small water systems. Thisis followed by brief case studies
of the individua applications that have been developed and used to assess smdl system

financid capacity.

APPLYING BUSINESSMODELSTO SMALL SYSTEM MANAGEMENT

Numerous research articles, government reports, and congressiond testimony have
outlined problems and chalenges of smal community water systems. (Clark, 1987,
Cromwell, et a. 1992; NRC, 1996; Shanaghan, 1994; USEPA 1999, 1995, 1993).
Severd themes can be identified which have led to the gpplication of benchmarking asa
tool for the financiad management of smal water systems.

Nationd drinking water quality regulatory requirements have sgnificant cost impacts
on the operation and management of water systems.

Small water systems are at a considerable economic disadvantage in water treatment
and digtribution, and system management because of the economies of szein
trestment and management, and diseconomies of Sze in digtribution in areas with low
population dengity.

The higtorica under-pricing of water and average-cost pricing gpproach in the United
States has resulted in consumer resistance price increases, and has |eft many water
sysemsill-prepared and ill-funded to ded with the difficult management redities of
dedining water qudity, diminishing availability of new water sources, changing
demographics, and more stringent regulations. Many smdler systems are thus less
able to meet drinking water regulations.
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The two tables below illustrate these observations. Table 1 shows that the cost of
upgrading small water systems is more than three times higher in per household terms
than the comparable cost for large systems. The estimated cost of $3,300 per household
is high enough to thresten the financid sustainability of many amdl sysems.

Tablell-1. Estimated 20-Y ear Need and Cost per Household

System Size (pop) Total Need (billion $) Cost per household (%)
Large (50,000 +) $58.5 $970
Medium $41.4 $1,200
Smal (<3,300) $37.2 $3,300

Source: USEPA (1997), pp.8 and 16

One of the mgor deficiencies of smdl systemsis manifested in the number of reported
violation as shown in Table 2. The frequency of reported violaions for maximum
contaminant levels (MCLS) is orders of magnitude higher in smal sysemsthan in

medium and large sysems. Monitoring and reporting violations (M& R) also demongtrate
the same pattern. And while MCL violations are often considered to be the more serious
of the two, astudy of smadl sysemsin Pennsylvaniafound thet it was the number of
M&R violations that were satisticdly corrdated with independent field ratings of poor
water system capability. (Cromwell & Rubin, 1995)

Table11-2. Percent of Systems with Violations
and Violations per 1,000 People Served:1998

Size % of systems | MCL per | % of syssems | M&R per
Category w/MCl 1,000 w/M&R 1,000
<501 7.5 0.807 21.1 5.924
501-3,300 1.4 0.072 13.1 0.303
3,301-10,000 6.3 0.014 115 0.090
10,000+ 6.2 0.002 11.3 0.293

All Systems -- 0.025 -- 0.162
Source: USEPA (1999), pp.6-1 and 6-2

State and federd regulatory agencies have pursued numerous legidative, funding, and
technical assgtance initiatives intended to improve the performance of smdl sysems. In
the early 1990s severd states began to experiment with programs to assess the viability of
amal water sysems. These programs were intended to address severa objectives:

To better characterize the problems so that other instruments of state policy beyond
the domain of public hedth regulation can be brought to bear upon it;

To identify "troubled" systemsin need of some sort of help or some sort of fix to
avert falure

To prevent other systems from dipping into “troubled” etus;

To require greater assurance of viability as acondition for gpprova of the formation
of new systems. (Cromwell & Rubin, 1995)
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Early viability assessment programs borrowed heavily from business and banking

models. One of the key requirements of these modelsis that water systems must be
operated as businesses that are able to account for the full cost of providing services, and
operated independently of subsidiesto or from other units of government. The premise
of this goproach isthat that only by using this type of “strict economic evauation” will
managers have the correct information needed to plan for the long-term future of the
system. (Beecher, et d. 1992; Cromwell & Rubin, 1995; Jordan, €t al., 1997)

These early programs laid the groundwork for many of the capacity development
provisons of the 1996 Safe Drinking Water Act Amendments and led to the
popularization of the dictum that “water systems must be operated as a business’ that has
become a fundamenta approach of many technica assistance programs. Financid
management has snce been recognized as the key to planning and management of smal
water systems. "without funding, water systems cannot afford to hire good managers, but
without good managers, water systems will have trouble developing a plan to increase
revenues’ (NRC, 1997, p.7)

CASE STUDIES OF PERFORMANCE ASSESSMENT AND BENCHMARKING

Themain god of performance assessment and benchmarking approachesisto "identify
the key factors that separate good small systems from those that are having problems’
and find ways to use this information to improve water service” (Rubin, 1995). Inthe
past few years, severa authors and researchers have explored different methods to
provide this type of evauation.

The following sections provide the key details of four empiricaly based systems of
financid performance evaduation for small water sysems (a more complete summary of
each gppears in the annotated bibliography). In each of these studies, researchers set out
to create a smple framework from which to identify and sdect the varigbles criticd to
successful financia management.  These variables were then anchored to some
comparative data from other water systems, and appropriate levels of performance were
determined. In severd of the sudies, the authors also tested the discriminating power of
their gpproach to identify those systems that were in need of assistance.

The Small Utility Ranking Formula or SMIURF was developed for the Pennsylvania s
Public Utility Commission (Rubin and O’'Nedl, 1994). The god of the authors was to
develop asmple gpproach to identify water systems that were likdly to be having
difficulties. Twenty different indicator variables were selected, based on the criteriathat
they were eadly obtained, and had been demondtrated to have a relationship to system
performance. The variablesincluded amix of operating characteristics, expert based
judgements, and financid ratios.

A 5-point scoring system was developed for each of the variables based upon the nationa
water industry averages and the personal experience of the authors. The variables were
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grouped into four main categories. Size, rates, management, and finance, with 25 possible
points for each category and atotal possible score of 100 points.

The authors then applied their index to a sample of more than 100 smdl water sysemsin
Pennsylvania. They found that the scoring system was able to distinguish between
systems that were performing well and those, which were not. They were dso ableto
develop an index that categorized systems by problem areas, and thus to suggest possible
actions for improvement.

Dreese and Beecher (1993) based their water system distress classification models on
businessfailure prediction literature. Although, many of these models were data
intensve and mathematically complex, they set out to borrow the essentid findings of
these studies to develop asimple, direct gpproach that could be quickly applied by
regulators and system managers. Previous distress models had identified critical
characteristics of business performance that could easily be measured usng common
financid retios

1) leverage

2) liquidity

3) prfitability/income

4) higtorica earningg/profit trend

Dreese and Beecher were able to identify 10 different easily calculated financid ratios
that measured these four genera categories of financid performance. They selected
seven of these that had a negative relationship to busnessfalure. By summing these
ratios an overd| distress score, which varied inversdy with the water system’ sfinancid
performance was obtai ned.

In order to set up aclassfication index for the distress score, the authors collected
financid information from a nationd water industry. They firgt ranked the water utilities
by their return on equity and then calculated distress scores for the 15 highest and 15
lowest systems. These scores were then fit to a normal curve and 1.5 standard deviations
(82%) was selected as the normal range of vaues for the distress scores. They then
developed a four-category classfication system (good/excelent, weak/margind,
distressed, bankrupt) that separated weak and distressed systems from the excellent
systems.

Jordan, Carlson and Wilson (1997) borrowed a water-based andogy from the financid
literature to express the four components that they argued are critica to financid hedth:

the Sze of liquid assets (the reservoir), cash flow (inflow into reservoir), debt (measure
of the potential drain), and expenditures (draining of liquid assets). The likelihood of the
business falure of the water system is then described in terms of these factors.
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Using data from balance sheets and income statements, the authors were able to create 96
different non-redundant financid ratios that described these four financia measures of
system performance. Factor analysis was used to reduce this number to one variable that
best expressed the measure in each category. The resulting four measures were:

current assetg/current liabilities — as the measure of the size of the reservoir (current
raio)

net income + depreciation / principa & interest — as the measure of the inflow (cash
flow ratio)

total debt/total equity — as the measure of the potential drain on the system (debt to
equity ratio)

gross revenue / operating and maintenance charges. - as the measure of outflows
(operating ratio)

Based on other studies the authors sdlected afifth financid ratio, return on assets (net
income/net assets) as the best over al measure of business performance. Using datafrom
more than 400 water utilitiesin Georgiathey tested the effectiveness of ther four
performance measures by regressing them againg return on assets. They found that dl
four variables had a significant effect on return on assets.

The authors set the recommended levels of these measures based upon industry
experience and logicd inference. Thelevel of return on assats must at least match what it
would cost to cover the expense of borrowed funds for capita improvements, currently
between 6 and 10 percent. Inflowsinto the system need to be kept high enough for the
water system to pay dl of its current bills and till have enough in reserve to service
interest and principa payments. The authors concur with the 1.5 ratio that is recommend
by investment services. The measure of the potentid drain on the system is a measure of
the number of dollarsin assets that are based on borrowed funds, so this ratio needs to be
at aminimum of 1.0. The authors suggest that a2.0 or 3.0 level ismoreindicative of a
hedthy sysem. The authors cite previous research to set the minimum level of the
current ratio, or measure of the size of the reservoir, at 1.6. They recommend 2.0 asa
hedthy level. Theleve of system expenditures, or outflows, must be at least 1.0 for a
system to be sdlf-supporting. Below thislevel, expenses exceed revenues. Systems with
any debt at al must have an operating ratio greater than 1.0, and the level recommend by
investment servicesis 1.5.

The approach developed by Cromwell and Rubin (1995) is perhaps the broadest
investigation to date. Their study began with a search for indicators of performance that
went beyond the financid indicators and included variables describing the physical,
demographic and financid characteridics of small water sygemsin Pennsylvania. Using
avariety of data sources the authors devel oped a data set for more than 240 smdl systems
in 3 ownership categories.

In order to establish which of these variables were truly indicative of system performance
the authors developed a “field assessment tool” that ranked water systems on 16 different
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criteriarelated to the long-term future performance. State drinking water officias used
the assessment tool to rank the performance of a substantial number of the water systems
in the database.

By datisticdly testing the variables included in the data set againgt the field rankings of
the State officials, the authors were able to select a set of “indicators’ that were linked to
externaly generated judgements of performance. The recommended level of
performance or “benchmark ranges’ were determined using a atistical process
comparing the field ranking scores.

Separate benchmarks were derived for each of the three ownership types because of the
differencesin “tax laws, financing methods, bond covenants, and accounting practices.”
The authors proposed 24 benchmarks that could be used to identify those water systems
that were the mogt likdly to fal into difficulty. The authors dso developed percentile
rankings or “indicator profiles’ for the 47 continuous variables used in the sudy. They
caution that while these benchmarks and profiles can point to problem areasin system
performance, the find judgement on awater systems long-term viahility must indude a
“hedthy doseg’ of subjective judgement.

SUMMARY

Although the chalenges to drinking water systems often put the greetest burden on those
amal systemswith the fewest resources, new tools are dso evolving to provide assistance
to these systems. Each of the gpproaches described above has made some small
contribution to an increased understanding of tools for the evauation of finencid

capacity.

It isinteresting to note that each of the gpproaches described above were developed prior
to the passage of the 1996 Safe Drinking Water Act Amendments. The capacity
development provisonsin that legidation should provide animpetus for the devel opment
of numerous other gpproaches for the evaluation of financia capacity, and ahost of new
toolsto assst smdl water system managers.
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1. STUDY APPROACH

PURPOSE

This chapter describes the research gpproach used in this study, which conssted of five
interacting components. Each of the first four sudy components were designed to
produce findings that would supplement the other components, as well as contribute to

information necessary for the development of acommunity water systems survey. Figure
[11-1 below represents the intended plan of work for the project.

Figurelll-1. Study Approach

Data
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&
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This gpproach to the study reflects the basic theme of soliciting the participation of as
many members of the smal drinking water community as possible, usng avariety of
interactive gpproaches. A search of the published literature, structured E-mall
solicitations, on-Ste vigts and interviews, interactions with technical assstance
providers, focus groups, telephone interactions, and amail survey were dl used in the
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completion of this study. The following sections briefly describe the research methods
used in completing the five study components.

PRELIMINARY INVESTIGATIONS

Three of the five components were required by the Request for Proposals: areview of the
literature, a series of focus groups, and asurvey of smal water sysemsin the Midwest.
Two additional components were added in the research proposd. Thefirst wasa
sructured interaction with professionas who had experience in working with small water
systemns, or who had arecord of research in the study of drinking water issues. The
advice of these professionas was used to provide direction for later stages of the study.
The second additional component was a series of Ste vigtsto smal community drinking
water systems. The interviews with the managers of smal systems were intended to
provide some understanding of the record keeping practices and the need for performance
assessment at smal systems.

Although each of the components was intended to provide ingght into the potentid
application of performance assessment approaches for smal drinking water systems, the
survey component was the most important. It was the tool that would be used to collect
the data needed to produce the indicator measures and benchmarks that were required as
one of thefina products of the investigation. The non-survey components, while
providing vauable information on their own, were al intended to collect information that
could be used to increase the effectiveness of the mail survey, and in that sense were
“preliminary” or “groundwork” steps in the study.

REVIEW OF LITERATURE
Purpose
The literature resources component of the study served to:

1) identify individua and organizationd participants for the Expert Pand Consultetion
component of the project

2) collect evidence of the unique economic and operationa characteristics of smdl
drinking water systems that may contribute to difficultiesin the financia
management of these systems

3) provide direction for the development of tatistical modes to explore the causal
factors driving costs, compliance, and religbility

4) review the history, rationale, and methodology of performance assessment and
benchmarking

5) review past benchmarking applicationsin the water industry, and in particular for
amal water systems and to organize a collection of the indicators and benchmarks
that have been recommended by previous studies and publications
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The literature resources component of the study consists of an annotated bibliography and
atopicd listing of publications rdated to financid benchmarking and small water sysem
management.

Sear ch M ethodology

Aninitid review of literature was conducted using the ILLINET Online System of
Libraries, and severd eectronic indexes (Water Resources Abstracts, Socia Science
Index, Business Periodicals, Agricola). A secondary compilation of references was
obtained from the bibliographies of publications obtained during the initiad collection of
documents. An Internet search was aso conducted using available search engines,
including reviews of the web sites of government agencies and norngovernmentd
organizations that work with small community water systems. Participants of the Expert
Panel Consultation component of this project suggested other relevant documents, and a
bibliographic search was requested from the Nationa Drinking Water Clearinghouse.

Selection of Publicationsfor Inclusion
Publications were sdlected from the following topica aress.

the "smdl system problem”

the economics of smdl community water systems

nationd datistica surveys of community weter systems

approaches to small sysem sdf- assessment

benchmarking techniques and measures and empirical benchmarking studies
empirical studies exploring the causal relationships between system performance and
benchmarking measures

The type of publications reviewed included books, research reports and technical studies,
government publications, sdf-instruction manuas, Internet documents, software, and
pamphlets.

A few of the publicationsincluded are dightly redundant in that the authors use the same
basic approach or data in severd publications. However, these publications are included,
because in dl ingtances, the authors provide additiond ingghts or information in each
publication. Some sources may aso be more easily accessible than others for those
wishing to review complete copies of the annotated documents.

Annotation Format

The variety of types of publications included in the bibliography required aflexible
approach in the preparation of annotations. Wherever possible, each annotation includes
abibliographica caption, states the purpose of the investigation or publication, describes
the data used, causdl rdationships, key findings, and any conclusons or
recommendations regarding benchmarks for smdl public water systems. The length of
the annotations varies from a single paragraph to afew pages.
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Als0, because of the overdl purpose of the study was to develop and test indicators of
financid performance, when such messures are used or recommended in a publication,
these are described in the annotation, most often in the form of alist or table.

The publications in the annotated bibliography are listed in aphabetical order. A topica
categorization and more comprehensive list of publicationsisincluded in the Topical
Listing of Relevant Publications section that follows the Annotated Bibliography. Both
documents are found in Appendix A.

EXPERT PANEL CONSULTATION
Purpose

The purpose of the expert pand consultation was to solicit opinions on the important
premises and requirements of financia benchmarking for small water supply systems.
Comments and suggestions collected during the consultation were intended to provide
guidance for other project components, in particular to collect input on the design and
implementation of the survey component. A secondary purpose of the consultation was
to dert key members of the smdl water sysem community in the region to the project so
as to open avenues of communication and support for the later stages of the project.

Sdlection of the Expert Panel

Panelists were selected from the following groups that are involved in some way in the
financid management of amal community water sysems:

Authors of research articles about benchmarking and smal water system economics
State drinking water regulatory offices

State and national offices of the Nationad Rura Water Association

Rural Water Education and Research Foundation

State and nationd offices of the American Water Works Association

State offices of the Rurd Development Adminigration/Rura Utilities Services
Regiond offices of the Rurd Community Assstance Program

Offices of the regiond Technicd Assstance and Environmenta Finance Centers
USEPA nationa and regiond offices

Financid consultants

Pandlists and organizations were identified during the review of the literature. The
consultation was conducted using E-mail in order to facilitate the participation of
pandists. E-mail addressesfor potentid panelists were obtained from the web sites of
nationa and state organizations.
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The Consaultation Process

The consultation method can best be described as amodified Delphi gpproach. It
congsted of two rounds of E-mail messages. In the firgt round, panelists were sent a
short background description of the problems of small water systems, and the proposed
use of financial benchmarking as a dtrategy to address these problems. A series of
guestions and statements about the development and use of benchmarking, and alist of
pertinent documents and publications followed the background section.

Figure I11-2. Expert Pand Consultation Process
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Panelists were asked to respond/react to the questions and statements in any way they
saw fit. The E-mail message requested that pandist submit their replies within one week
(responses were actudly collected for nearly two weeks). The responses from the
panelists were next summarized, and aworking list of survey questions, based upon the
summaries, was devel oped.
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In the second round of the consultation, pandists were sent the summary of the first

round responses aong with the working list of survey questions. They were once again
asked to respond as they saw fit. The responses of the second round were combined with
those of the first round, and a series of recommendations for further research was
developed based upon this information.

A summary of the results and recommendations of the Consultation are found in Chapter
IV. The complete record of correspondence of the Expert Pand Consultation appearsin

Appendix B.

FOCUS GROUP MEETINGS
Background: FocusGroup Research

Focus group research is a qualitative technique that collects information about the
diversty of experiences, Stuations, and responses of individuas.

Focus groups typicdly involve an informa discussion, among a selected group of
individuds, in a non-threatening environment. The discussion is directed by a moderator,
and guided by a pre-selected series of questions, on topics of interest to the focus group
sponsor. Researchers act as the link between the participants and the sponsor. The data
that are derived from the focus group is the “conversation” that takes place during the
group mesting.

Focus groups are usudly too smal to be gatisticaly representative of the universe of
possible responses, but provide an opportunity to obtain an in-depth perspective of the
topics under investigation. Focus groups are therefore often used as a preiminary step to
further research efforts, or to guide the implementation of programmetic interventions.

Purpose

As part of the benchmark study, the Midwest Technology Assistance Center (MTAC)
required that the research team “ convene focus groups involving different segments of
the small public water systems community in the Midwest to assess the potentid vaue of
systematic benchmarking.” The focus groups aso attempted to establish the familiarity
of those involved in the management of amdl water sysems with benchmark measures
and techniques, and to identify some of the performance indicators are dready in use.
Findly, the focus groups provided an opportunity to listen to the members of the small
system community on avariety of related issues regarding the needs and management of
snd| water systems.
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TheFocus Group Plan

The project team identified three potentid congtituencies thet play arolein the financia
management of smal community sysems. water sysem managers, daff members of
technical assistance organizations, and state and federd drinking water officids. Each of
these groups are potentia users of financial assessment tools or benchmarking guiddines.

In order to facilitate the participation of focus group members with the least
inconvenience, each focus group was “ piggy-backed” onto a scheduled conference or
meeting. The god was to have 8 to 12 participants at each of the 3 focus groups.

Prior to the beginning of each focus group session, one member of the project team gave
abrief presentation on the Technology Assistance Centers and the role of benchmarking
in the water industry. This presentation was intended to inform conference attendees
about these topics, as well asto serve as an introduction to benchmarking for the focus

group participants.

At the beginning of each sesson participants were provided with a one-page summary of
the gods of the benchmark study and a sheet assuring them of the confidentidity of the
comments that they provided during the focus group sesson. These documents were
reviewed and approved by the Southern Illinois University Human Subjects Committee.

Although a dightly different format was used for the questions in each focus group, ther
Substance can be summarized by two main questions:

(1) What are the messures that you currently use to assess the financial
performance of smal water systems?

(2) What do you think of the potentid of financia benchmarking asatool to
asess the performance of small water systems?

The responses of the focus group participants were documented, summarized, and
grouped into themes. The conclusions and recommendations are based on an andyssof
these themes and are presented in the Chapter 1V. Further details and selected comments
from participants in each of the focus group sessons are included in the Appendix C.
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SITEVISIT COMPONENT
Purpose

The Ste visit component of the project was intended to collect informeation from small
community water system staff members that could be used in the design and
implementation of the mail survey component. Severd types of information were
targeted:

1) Availahility of financid records and record- keeping practices

2) Measures used to assess financid hedth of system (current “benchmarks”)

3) Receptivity to survey questionnaires and suggestions for ways to increase the
participation of smal sysemsin the survey component

4) Suggestions for ways to didtribute the find results of the project to system
managers

Also, during the implementation of the mail survey, more than 40 of the survey
participants contacted the project team by telephone. The comments made during these
telephone discussions were entered in atelephone log. Because of the smilarity of these
comments to those made during the site visits, and the value of this feedback from small
system managers, they are included in this report as an Addendum to Appendix D.

M ethodology

The plan of work for the project called for aseries of Ste viststo water systemsin
[llinois and severd of the surrounding states. The project team planned to contact state
Rurd Water Associations (RWA) and Rurd Community Assistance Programs (RCAP),
and where possible, conduct interviews during scheduled visits from these technical
assistance providers. The purpose of the proposed team approach was to reduce the
inconvenience of the vists to the water system managers, and take advantage of the
established rapport of technical assstance fied staff to improve the likelihood of an
effective interview. This gpproach was aso intended to provide an opportunity for the
research team to listen to the ideas and opinions of field staff about financid
benchmarking for smal water systems.

In preparation for the dte vidts atentative ligts of questions, a letter of introduction, and a
Satement assuring confidentiaity, as required by the Southern Illinois University Human
Subjects Committee, were prepared. Copies of these documents are included in
Appendix D.
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Implementation of the Site Visits

State rurd water association offices and rurd community assistance program offices were
contacted in three states to attempt to schedule joint Site vidits. Unfortunately, scheduling

turned out to be more difficult than anticipated, and after repested efforts, site vists were

only arranged with one technical assistance provider.

Initid telephone contacts with the systems were made by ether the project researcher or
the technica assstance provider. During the calls, a request was made to meet with
someone who could discuss the finances of the water systemn, and dates and times for the
vigt were arranged. Follow-up letters were sent to confirm the visit and to claify the
purpose of the project. Site vists were made to eight water systemsin one state,
including four municipdities, three rurd water digricts, and one mobile home park.
Interviews lasted between 30 minutes and 2 hours. The people interviewed included
accountants, board members, engineering consultants, mayors, operators, and utility
superintendents. Discussion of the findings of the Site visits gppear in the Chapter 1V.

MAIL SURVEY OF SMALL COMMUNITY WATER SYSTEMS
Purpose

One of the required components of the benchmark study was a survey of smal water
sysemsin the Midwest. The intent of the survey was to collect data that can be used to
“assess the causdl rel ationships between system size, age, usage patterns, and trestment
processes, and system outcomes, including reliability, cost, and compliance.” These data
were a0 to be “trandated into potentia benchmarking tools for use by smal system
managers and consultants.”

Survey Development

The research design set out a plan to collect feedback from different congtituencies of the
smd| water syssem community as to the type of measuresthat could potentidly serve as
benchmarks and the type of information that could reasonably be expected to be collected
usng amail questionnaire. The initid selection of information to be collected during the
survey component was dictated by the Request for Proposal (RFP). 1t required that that
the survey be used to collect information on:

- ownership

- water source

- treatment

- sysem flow and usage patterns
- rate structure

- debt service costs
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- Operating revenue base
- operating and maintenance coss
- other associated information

The literature review identified severd variables that were used by previous benchmark
dudies of smal water systems, and an effort was made to include questions that would
permit a comparison with these studies. The expert panel consultation asked pandliststo
both criticize a sampling of “draft questions’ and to suggest questions of their own. Both
the content and implementation of the survey were discussed during focus group sessons
and in gtevigtsto smdl water sysems. Finaly, USEPA’s most recent survey of
community water systems was reviewed, with the intention of providing comparison to
some of the financia data collected during this nationd effort.

Sample Design and Selection
Data Sources

The data source used in the development of the sample frame was the Safe Drinking

Water Information System (SDWIS). The SDWIS database is arevised verson of the
Federa Reporting Data System that was developed under the 1974 Safe Drinking Water
regulations to monitor the activities of dl public drinking water sysemsin the United

States. Data are submitted quarterly by the statesto SDWIS. The particular data set used
for this research project was obtained through Freedom of Information Requests from the
offices of USEPA Regions5and 7.

The following data elements were obtained for dl of the (formaly defined) Community
Water Systemsin the 10 statesincluded in USEPA Regions 5 and 7:

System Name

SDWISID

Ownership category

Service Population

Number of connections

Number of SDWA violationsfor the last 3 years
Contact information (Name, address)

System identification data were taken from the July 1999 edition of the SDWIS report.
The three years of violationsinclude dl violations for the three years preceding that dete.
The SDWA violation data were reduced to two violation categories. Four types of
maximum contaminant leve violations (dngle sample, average, acute/ TCR,
monthly/TCR) were combined and summarized as“MCL” violations. Eight types of
monitoring violations (regular, check/repeat/confirmation, routine mgjor and minor TCR,
repeat mgjor and minor TCR, routine/repeat SWTR-unfilt, and routine/repest SWTR-
filter) were combined and summarized as “Monitoring” violaions.
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Development of the Sampling Frame

Information was obtained for the more than 10,000 community water sysemsin the 10-
date region. A preliminary data screening reveded some duplicate listings. Once these
were removed, the number of available sysemswas 11,614. Further review of the data
reveded that some of the contact information fields were missing for severd of the States.
Thisinformation was later obtained from Sate regulaory officas

Four criteriawere used to select the systems that would be included in the sampling

frame. Thefirst selection criterion was that systems be “community” water systems,

based upon the scope of the project as defined in the RFP, and the proposa submitted to
MTAC. The USEPA defines community water systems as those that “have at least 15
connections used year-round by residents or regularly serve at least 25 resdents year-
round” (Drinking Water Infrastructure Needs Survey, 1997, p.1). It was assumed that the
al of the 11,614 systems provided by USEPA were community systems, as specified in
the FOIA requests sent to USEPA.

The second sdlection criterion was system sze. Theimpact of the economies of Szeis
one of the factors driving research into the financid performance of smal water systems.
“Smadl” water systems had been identified as those that serve 1,000 connections, or
having a service population of 3,300, during the Expert Panel Consultation phase of this
sudy. A review of the data reveded a high correlation between these two measures,
athough some systems with large service populations had few connections, and severd
systems reported a larger number of connections than population served. The service
population of 3,300 or less was chosen as the definition of “small syssem” used in this
dudy. All systemswith larger service populations were removed from the frame. An
additiona sze category field was aso added to each record based on the eight service
population size categories used in USEPA’s 1995 Community Water System Survey.
These categories were used during the sample sdalection process to assess whether the
sample was representative of the frame.

Water system ownership type was the third criterion. Discrimination by ownership type
is necessary because its influence on managerid motivations, system cost structure, and
accessihility to subsidized financing and technical assstance. The origind data set
contained six different categories of ownership (federd, state, Native American, locad,
private, and mixed public-private). The mgority of the systems have elther local or
private ownership and this matched the “ public — private’ ownership criteria that had
been included in the project RFP and reviewers comments on the project proposal.
Therefore, systems having any other type of management were discarded. 1n addition,
the ownership field was blank for a small number of water systemsin severd States.
These systems were discarded from the sample.

The type of water source was the fourth criterion. The source of water used by a water
system has a significant effect on the management and associated costs of operating a
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water system. Three types of sources are considered in this study: surface water,
groundwater, and purchased water. The USEPA data set ligts five different categories of
water source: surface, ground, ground water under the influence of surface water, surface
water purchased, ground water purchased, and ground water under the influence of
surface water purchased. These were reduced to three categories. Surface and
groundwater systems were used aslisted. The three “purchased” categories were
combined into one, under the assumption that most purchased water is aready treated (to
vaify this, the “source water question” in the questionnaire did request specification of
trested/untrested). Systems with ground water under the influence of surface water were
reclassfied as surface water, Snce these systems must meet al of the requiremerts of
surface water systems.

Findly, at the study sponsor’s request, the lllinois EPA was contacted to obtain alist of
19 water systems that had been contacted in the Fall of 1999 as part of a USEPA
sponsored “Needs Survey”. In order to reduce the burden on these sysems that might
come from “over-surveying” these systems were removed from the sample frame.

The find sample frame congsted of 9,468 community water systems. Four Sze
categories, two ownership categories and 3 source categories, were used in aninitid
disaggregation of the datainto 24 categories.

Sample Selection

The origind project proposal stated that survey questionnaires would be sent t01,000

water sysemsin the 10-gtate region. However, during the earlier phases of the project,
substantial anecdota evidence pointed to exceptionally low survey response rates from

small water systems. The USEPA’s 1997 survey effort (Community Water Survey.
Volume Il Detailed Survey Result Tables and Methodology Report, Jan. 1997) reveded
that even with a substantid 2-stage survey effort, including advance phone calls to water
systems, EPA’ s contractors were able to achieve only an average 50% response rate for
sysemsin the 4 smalest EPA population size categories (systems serving less than 3,300
people). MTAC sown 1999 Small Water System Needs Survey was only able to achieve
a20% response rate. Consequently, the sample size for theinitia survey mailing was
doubled (to 2,000) in an effort to secure an adequate number of responses for the

andyss.

The sampling frame was created as described above. A review of the distribution of
sysemsin the sample frame reveded that it was skewed towards 6 of the 24 population
sgze/ownership type/source water categories. The remaining 18 categories each
contained less than 4% of the total frame, and 11 of these contained lessthan 1%. The
number of systems per category ranged from 4 to 2,003. Half of the categories contained
100 or fewer systems.

This uneven digtribution of systems across the different categories, and the very low

numbers of total systems in some categories, made it likely that some of the water system
categories (particularly surface water systems) would not have enough responses to
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permit agatigtica anadyss of these systems using arandom sample. Therefore, an
“dlocated” sampling approach described below was used to salect the sample of water
systems that would be sent the mail questionnaire.

Based on the evidence from the USEPA National Survey, and other surveys of smdl
water systems, it was assumed that a 25% response rate would be a reasonable estimate
of the response rate from smal water systems using a three-mailing gpproach
(survey/postcard/survey). The following “dlocation procedure” was thus used to select
the ssmple:

1) All categoriesthat would yield a sample size of lessthan 30, at the 25% sampling
rate, were included at 100% of their Szein the sample frame. This procedure
resulted in 541 systems being included in the sample.

2) Next, because the total number of surface water systems in the sample frameis quite
small (264 or 2.8%), dl of the surface water systems that were not aready included in
the sample (from #1 above) were included at 100%. This added another 138 systems
to the sample (N = 639)

3) Next, 120 sysems from each of the remaining 10 categorieswereincluded. This
number would yield a respondent size of 30 for each category, based on a 25%
response rate. Thisraised the tota number in the sample to 1,879. These were
digtributed evenly to the 5 categories in the less than 500 population served groups.
This decison was based on evidence from the 1997 National Survey that smdler
systems are less likely to respond.

A review of thefind digtribution of systems reveded that the sample resulted in a
disproportionate representation of severa of the states in the study area. Onefind
adjustment was made to the sample to ensure that each state had a minimum of 120
gysgemsinthesample. To do this sysemsin smilar categories were shifted from states
that had alarger representation to those having less than 120. Care was taken to maintain
the categoricd integrity of the sample.

Findly, the sample data set was reviewed. It was noted that several addresses and
persons were represented multiple times in the sample (denoting the management of
multiple sysems by single firms or individuas). To avoid an undue burden on
respondents, any address or person that was represented more than once was sent only a
sngle questionnaire. To replace these duplicates, substitute systems, with matching
characterigtics, were randomly selected from the sampling frame.

Thefina sample Sze by category is displayed in Table 111-1, dong with the category

szes from the sampling frame, and the sampling rate (the number of systemsin the frame
divided by the number in the sample multiplied by 100) of each segment of the sample.
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Tablelll-1

Sampling Frame By Service Population Size Category,
and Primary Water Source, and Allocation of Systemsto Sample

-14

Allocated Sampling
Population Size  Ownership Primary Erame Rate
Category Type Source N % N % %
100 or less L G 208 2.20 141 7.05 68
100 or less L P 100 1.06 93 4.65 93
100 or less L S 13 0.14 12 0.6 92
100 or less P G 2003 21.16 162 8.1 8
100 or less P P 49 0.52 38 19 78
100 or less P S 6 0.06 6 0.3 100
101 - 500 L G 1506 15.91 171 8.55 11
101 - 500 L P 479 5.06 141 7.05 29
101 - 500 L S 40 0.42 40 2 100
101 - 500 P G 1371 14.48 146 7.3 11
101 - 500 P P 71 0.75 56 2.8 79
101 - 500 P S 6 0.06 6 0.3 100
501 - 1,000 L G 1040 10.98 134 6.7 13
501 - 1,000 L P 275 2.90 119 5.95 43
501 - 1,000 L S 50 0.53 50 25 100
501 - 1,000 P G 193 2.04 113 5.65 59
501 - 1,000 P P 37 0.39 26 13 70
501 - 1,000 P S 7 0.07 7 0.35 100
1,001 - 3,300 L G 1350 14.26 146 7.3 11
1,001 - 3,300 L P 364 3.84 116 5.8 32
1,001 - 3,300 L S 138 1.46 138 6.9 100
1,001 - 3,300 P G 120 1.27 106 5.3 88
1,001 - 3,300 P P 38 0.40 29 1.45 76
1,001 - 3,300 P S 4 0.04 4 0.2 100
Total Systems 9468 100 2000 100
Diff from
Ownership Frame Sample Frame
Type N % N % %
L 5563 58.8% 1301 65.1% 6.29
P 3905 41.2% 699 35.0% -6.29
L = local/publicly owned system
P = private ownership Diff from
Primary Erame Sample Erame
Saurce N % N % %
Saurce Codes G 7791 82.3% 1119 56.0% -26.34
G = ground water P 1413 14.9% 618 30.9% 15.98
S = Surface water S 264 2.8% 263 13.2% 10.36
P = purchased water
Diff from
Pop Size Erame Erame
N % N % %
100 orless 2379 25.1% 452 22.6% -2.53
101-500 3466 36.6% 560 28.0% -8.61
501-1,000 1609 17.0% 448 22.4% 5.41
1,001 - 3,300 2014 21.3% 540 27.0% 5.73



Survey Implementation

A draft verson of the survey questionnaire was prepared and sent to a sample of small
water systems, technica assistance providers, and state agencies for review. Minor
modifications were made to the questionnaire based upon the comments that were
received back from this pretest, and final copies of the questionnaire, return envelopes,
and reminder postcards were prepared.

Theinitid mailing of 2,000 questionnaires took place on May 30, 2000. The follow-up
postcard was mailed one week later. A sample of the survey was sent to the Sate
drinking water agency in each state with aletter asking state agenciesto refer dl
questions regarding the questionnaire to the benchmark study team and asking agency
gaff to encourage systemsto participate. In a least one state (Illinois) the state director
did ask regiona staff members to encourage systems to participate.

A second mailing of 1,000 questionnaires was sent 24 days after the initid malling. The
systems recelving a second questionnaire were selected randomly from the sub-sample of
systems that had not yet returned questionnaires or had not had their origind
questionnaires returned because of bad addresses. A second round of questionnaires was
not sent to the entire set of non-respondents because the origina study proposa only
budgeted for amailing of 1,000 questionnaires in each round.

The largest number of questionnaire returns occurred 14 days after the initid mailing.
The closing date for recalving questionnaires to be included in the study was August 3,
2000. Five surveyswere received after that date but were not included in the analyss.

urvey Response

A tota of 350 surveys were returned, including some that were only partially completed.
There were 107 questionnaires returned by the post office as unddiverable, 12
guestionnaire were returned blank; two questionnaires were returned unanswered because
the system owner was deceased; 6 questionnaires were returned unanswered because
ownership of the systems had been transferred, and one was returned from a system that
refused to participate in the study.

Following the initid mailing numerous phone calls were received from questionnaire
recipients. Five of the sysemswho received questionnaires caled to say that they were
regiond water providers that had been mistakenly identified as smdl systems and could
not participate in the study. Four other recipients caled to say that they did not wish to
participate in the study. The survey response rate, after excluding surveys returned with
bad addresses, blank questionnaires, refusals, etc. (n=137) was approximately 18 percent.
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Tablelll-2.

Comparison of Sampling Frame, Sample, and Survey Respondents
By Population Size Category, Ownership Type, and Primary Water Source

Survey
Population Size Ownership  Primary Frame Sample Respondents
Type Saurce N % N % N %

100 or less L G 208 2.20 141 7.05 19 5.43
100 or less L P 100 1.06 93 4.65 10 2.86
100 or less L S 13 0.14 12 0.60 0 0.00
100 or less P G 2003 21.16 162 8.10 32 9.14
100 or less P P 49 0.52 38 1.90 5 1.43
100 or less P S 6 0.06 6 0.30 1 0.29
101 - 500 L G 1506 1591 171 8.55 37 10.60
101 - 500 L P 479 5.06 141 7.05 28 8.00
101 - 500 L S 40 0.42 40 2.00 10 2.86
101 - 500 P G 1371 14.48 146 7.30 21 6.00
101 - 500 P P 71 0.75 56 2.80 10 2.86
101 - 500 P S 6 0.06 6 0.30 1 0.29
501 - 1,000 L G 1040 10.98 134 6.70 33 9.43
501 - 1,000 L P 275 2.90 119 5.95 18 5.14
501 - 1,000 L S 50 0.53 50 2.50 10 2.86
501 - 1,000 P G 193 2.04 113 5.65 11 3.14
501 - 1,000 P P 37 0.39 26 1.30 1 0.29
501 - 1,000 P S 7 0.07 7 0.35 0 0.00
1,001 - 3,300 L G 1350 14.26 146 7.30 29 8.29
1,001 - 3,300 L P 364 3.84 116 5.80 10 2.86
1,001 - 3,300 L S 138 1.46 138 6.90 25 7.14
1,001 - 3,300 P G 120 1.27 106 5.30 12 3.43
1,001 - 3,300 P P 38 0.40 29 1.45 4 1.14
1,001 - 3,300 P S 4 0.04 4 0.20 2 0.57
Total Systems 9468 100 2000 100 329 94.05

Ownership Codes

L = local/publicly owned system (respondents that checked "Public" or "Other Public" on questionnaire)

P = private ownership (respondents that checked "Private - Investor Owned, Homeowners Assn.,
Mobile Home Park, or Other" Private on questionnaire)

Saurce Codes

G = ground water

S = surface water

P = purchased water

Notes:

The 1,001 - 3,300 group of respondents includes four (4) systems that reported service populations
between 3,301 and 3,500.

Nineteen (19) responding systems reported service populations of greater than 3,500
and were not included in the table above.

Two (2) public systems (one each in the 101-500 & 501-1,000 categories) did not report their water source
and were not included in the table above.
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The sampling procedure used in the study was intended to insure an agaidicaly
adequate sample for each of the different combination size, ownership and population
categories of samdl water systems and was not intended to be representative of the
population of smal water systemsin the Midwest. Table I11-2 displays the ditribution of
water sysems in the sampling frame, the sample, and the group of systems that

responded to the mail survey. The effect of the over-sampling procedures used is evident
in the comparison of the didtribution of systems in the sampling frame and the sample of
systems that received questionnaires.

The response rates for each category of water system were compared to the average
response rate to assess whether or not there was any systematic non-response biasto the
survey. On the whole, response rates were dightly lower for surface water systems,
athough thisredlly reflects the balance between grester than average response ratesin
someindividua sze and ownership categories, and less than average in others. Two of

the surface water categories had no respondents. Groundwater and surface water systems
responded at gpproximately the averagerate. Private systems were dightly lesslikely to
respond than average.

Quality Assurance and Control

All returned completed and partidly completed survey forms were given anew
identification numbers and were reviewed for internad consstency of responses. In cases
where “implausible’ answers were reported, they were checked againgt other questionsin
the survey, or where available againgt information in the Safe Drinking Water

Information System. These vaues were then either adjusted or assgned amissing vaue
code.

The information from the edited questionnaires was entered into an M'S Access database.
A second step in the quality assurance process was based on the andysis of the
digtribution of vaues of for individua questions and relationships between reported
numeric vaues (such as persons/connection or Hunit volume). The extreme high and

low vaues for individua variables were checked againgt the origina surveys and
corrected where gppropriate of assigned amissing value.

Analysis of Survey Data

Thefina survey data set consisted of 350 observations. More than 150 data fields,
representing reported information and cal culated variables were included in the final data
st for each observation. The data set was loaded into two statistical packages (JMP IN
and S-PLUS). Theandys's used descriptive statistics, comparisons of group tests (t-
tests, Chi-Squared, F-tests), aswell as multivariate regresson procedures, including logit
regression.
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V. RESULTS OF GROUNDWORK CONSULTATIONS

PURPOSE

The purpose of this chapter isto summarize and report on the findings of the Expert
Panel Consultation, the Focus Group Meetings, and the Community Water System Site
Vidts Thereaults of the Community Water System Survey are reported in Chapter V.

EXPERT PANEL CONSULTATION RESULTS
Consultation Respondents

The survey wasinitidly sent to 65 individuas. Of these four were returned because of
inadequate E-mail addresses. Two of these E-mall addresses were corrected and resent.
The other two were deleted from the mailing list. Eight people were ether referred to the
research team by respondents and were sent copies of the E-mail survey, or had been sent
copies of the survey by thosein theinitial mailing. Thetota number of possble
respondents was 73.

Twelve surveys were returned from the first round. Of these two contained no
comments, but requested a copy of the fina report. Ten surveys contained comments,
and these were used to develop the summaries and questions for the second mailing. Al
73 paneligts received copies of the second round E-mail message. Additiona second-
round comments were received from four pandists.

Summary and Recommendations

The Pandl made several key recommendations on how to proceed with the Benchmark
Investigation:

What constitutes a small system? Definition of the target population

Respondents recommended that smal and very smal systems, including systems serving
homeowners associations and mobile home parks, be included in the study. Service
population and number of connections were the most frequently cited messures of size,
Comments on the sampling frame, suggest that two gpproaches could be used: a
proportiond gratified random sample of water supply systems serving 25 to 500
customers, and 501 to 3,300 customers, or a proportiona stratified random sample of
systems serving from 15 to 200 connections, and 201 to 1,000 connections. Respondents
aso suggested the inclusion of systems up to a service population of 10,000. Severa
respondents commented on the many likdly problems of usng amail survey asthe
primary data collection tool for benchmarking information from smal water, and
recommended that secondary data from State agencies be used instead.
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Categorizing systems for benchmarking

Severd suggestions were made on the gppropriate categorica grouping of the smal water
systems for the purpose of developing benchmarks. The most frequently mentioned
dimensions included source of water (groundwater, surface water, purchased water),
system ownership (public, private), and system size. It was aso suggested that Satistical
tests of dgnificance be used to identify and retain the categories for which separate
benchmarking measures would be most appropriate.

Characteristics of successful systems

Paneligs identified severd characteritics of successful water systems. Adequate cash
flow, effective management, and consistent production and delivery of water meeting
maximum contaminant levels were seen as sure indicators of a successful system.
Factors associated with troubled systems were: lack of a certified operator, poor or co-
mingled accounting system, under-priced water, inability to generate reserves for capita
improvements, and noncompliance with water quaity standards.

Indicators of water system* performance”

The candidate benchmark measures or “best indicators of performance’ suggested by the
pandistsincluded:
. unit cost of water production
retail price of water
debt service coverageratio,
availability and Sze of the reserve fund
system water lossratio
age of system components
frequency of loss of service events
number of customer complaints
qudity of finished water.

Benchmarking Needs and Users

The mgority of pandigs believed that there is aneed for benchmarking tools by smal
system managers. The availability of useful benchmarks would alow system managers
to communicate the need for improving the qudity of service and financid postion to
community decisorntmakers. Rather than being used as a viahility test, the most useful
role of benchmarking may be to provide a sysem with information regarding its relative
position with respect to its peers. Also, while pandlists voiced ared need for the
development of benchmark measures for syslem managers, the “most likely users’ of the
measures were overwhemingly identified as regulatory officids, rating services, and
water boards and councils.
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FOCUS GROUP COMPONENT RESULTS
Participant Experiences and Perceptions

A short summary of the experiences and perceptions of the focus group participants
agopearsbelow. Thee arelisted asaseriesof “findings’ (in itaics), followed by abrief
explanation.

The small system problemiswell recognized: While participants in each groups provided
numerous examples of well run systems, even in economicaly disadvantaged aress, they
aso identified many of the problems of smdl systems. All of the groups agreed that the
gmallest sysems were likely to have the biggest problems. The generd opinion

expressed was that the seriousness of many of these problems was beyond the scope of
benchmarking to improve, thus earning the technique less than a complete endorsement

by focus group participants. There was generd agreement among regulaory officids

that non-community water systems generally posed a much greeter problem in large part
because of the lack of an *“accountability structure’.

There are numerous disincentives to effective financial management: Benchmarking
requires that systems adopt a more business-like management approach. Focus group
participants cited numerous reasons why small system financial management may not
conform to abusiness modd. Theseincluded:

1. Political and other incentives to keep rates low

2. Water sdesrevenues are used to subsidize other community needs

3. Water supply is often the only income generating activity in acommunity, especialy
if it lacks commercid establishments

4. Sygemstha are managed the worst are most likely to get preferentid trestment for
grants or low-interest loans

5. Someloan programs provide a* continuous’ subsidy for poorly managed systems

6. Few training programs are available for financid management

7. Theindividuds respongble for making financid decisons may have the least training
in water system operation or financid management

Familiarity with benchmarking as a tool for financial analysisislimited, and financial
information islargely unavailable: Although each of the groups presented numerous
indicators that they use to identify and measure water system performance, none of the
participants gppeared to have had more than incidenta experience with financid
benchmarking. Participantsin al of the groups dso commented on the lack of record
keeping as one of the characteridics of those sysems most in need of improved financiad
management.

Water rates dominate discussion of financial management: Water rates were atopic of
consderable discusson in each of the groups. Although water rates should reflect the
unique physical, technica, and organizationd attributes of each water systems, water

rates continues to be a dominant standard or indicator for comparing water system
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performance. Customers and local municipa officids often resst water rate increases,
even when rates have not kept pace with increasing costs. Small system managers bear
the burden of educating public officials and customers. Many of the participants,
especidly in the session of system managers, described the persstent inadequacy of
water rates and revenues to meet system needs.

Interest in financial management is still new: The regulatory emphass on meeting
monitoring and reporting Sandards may have overwhemed interest in bringing about
good financid control. Few systems of standardized collection of financid information
have been introduced.

“Keyindividuals’ are the driving force in the successful management of small water
systems:  Participants in each of the three groups noted that effective smal water system
management was amogt inevitably the product of one, or afew individuas, who have
taken the initiative to do whatever it takes to get the system in shape and keep it running.
Theseindividuas generdly volunteer large amounts of their persond time to the
management and promoation of their water systems and communities. These individuds
very often follow in the footsteps of individuds or groups that have dlowed their system

to fal into disrepair over along period of time.

Role of loan programs in improving small system performance: There was disagreement
as to whether or not subsidized loan and grant programs improve water system

performance and financid management skills. One group argued that the availability of

these funds smply alowed water systems to continue with poor management practices,
because they are continudly being “rescued” from financid ruin. The opposing opinion

was that the reporting requirements mandated by subsidized programs often encourages
fiscd disciplinefor the firg time, and provides “training” in proper record keeping and
financid management.

Participant Suggestions

Participants volunteered severa suggestions for using financid benchmarking and other
techniquesto improve smdl sysems. These are summarized below.

Non-community water systems Benchmarks developed for mobile home parks, home
owners associations, and very smal systems may be gpplicable to the management of
non-community water systems.

“ Qualitative” indicators may be as important as accounting data: “Accounting metrics’
do not tell the whole story of water systems performance. Other easily observed signds
(such as condition of the water tower of treetment plant, or the leve of participation at

board meetings) may just as effectively measure the overdl condition of awater system.

“ Process/Practices’ benchmarks may be equally valuable to small systems. Participants

in each of the sessions suggested that alist of exemplary practices used by smdl systems
to improve management would be auseful tool for system managers.
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Focus groups are an effective technique to explore small water systemissues. Severd
participants in the system manager session suggested that the focus group technique was

an effective forum for the exchange of information. Participants had awedlth of

information drawn from years of experience deding with the day-to-day problems of

their systems, but had never been provided with the opportunity to share these
experiencesin a dructured setting. Most of the managers at the meeting expressed the
opinion that regulatory officids and consulting engineers frequently ignore their input,

and that thisis the source of many subsequent problems. Focus group sessions were
suggested as one way to overcome this Situation and improve water system management.

Summary and Recommendations

Severd conclusions and recommendations can be made regarding the potentia use of
systematic benchmarking for smal water systems based on the comments and
experiences shared during the focus group sessions.

In generd, efforts to implement financia benchmarking may be premature for the
mgority of smal and very smdl water sysems. Thus the development of programs that
focus on devel oping standardized record keeping procedures may be a necessary
precursor to widespread adoption of benchmarking practices. These could include:
incentives to establish standardized forms of record keeping, training for managersto
improve business attitudes, programs to promote greater awareness of benchmarking
concepts and techniques, projects to support data collection and analysis.

Other on-going efforts such as the development of new technologies, incentives to
restructure systems to capture economies of size and scope, educationa programs for
water management boards, and loan and grant programs to overcome capita constraints
are consdered to be more important. However, these programs may offer opportunities
to serve as a venue for training system managers to collect data and use data for
performance assessmert.

Different forms of financia performance assessment will need to be implemented to meet
the capacity development requirements of the 1996 Safe Drinking Water Act
Amendments. Regulaors are likely to look to metric benchmarking to assst in this
process. Each of the condtituencies participating in the focus group sessons do have a
need for benchmarking tools, and thought that they would find them useful if properly
developed and implemented.
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SITEVISIT COMPONENT RESULTS
Findings

The comments from individua Ste vigts were reviewed and organized into mgor issues
or themes. These themes were divided into two groups. those that directly relate to
objectives of the benchmark investigation, and those that, while not directly related to the
godsof the project, contribute to a better understanding of the situation faced by the
managers of smal community water syssems. The themes related to the project were
summarized into a set of observations related to financia benchmarking and the
subsequent components of the benchmark project. These observations appear below.
The complete set of themes and a sample of representative quotations from water system
managers appear in the Appendix D-1. Also, during the implementation of the mall
survey many of the survey participants contacted the study team to inquire about the
survey or to comment on the study or the management of small water systems. These
comments were summarized and gppear as an Addendum to Appendix D.

Observations from Interviewswith Small System Managers

Problems of small water systems

- System managers are well aware of the economic disadvantages of small water
system operations.

- Onerecurring story which was related was that the current manager “inherited” or
“came forward to take over” a system that had been dlowed to fall into debt and
disrepair. One of the key components of a successful system islikely to be the active
involvement of an individua or group of individuas who are dedicated to improving
thelr water syssem and community.

- Water rates and thus revenues are generaly inadequate. Few rate making bodies are
proactive in making timely adjustments of rates to meet system needs.

- Participants thoroughly support the notion that small systems need to “operate like a
business’.

Record keeping

- Thetypes of record keeping techniques observed during site visits ranged from
complex to dmost non-existent.

- Participants were more likely to provide information about the physica condition of
their systlem than of itsfinancid condition.

- Responghility for financid operations and decisions seem to be shared by severd
people at most systems. Water system financia information gppeared to be
maintained by city or system clerks and office managers. Unfortunady, none of
these staff members were interviewed during the Ste vists.

- Information on water system revenues were readily available a most systems.
Itemized tracking of expenses and assets gppeared to be difficult, primarily because
of commingled employee respongbilities and accounts.

- Almog dl participants used contract providers for some services.
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Benchmarking Awareness/Familiarity — current uses

There appeared to be little familiarity with benchmarking concepts, per se. Therewas
some evidence that systems are aware of what is happening a neighboring systems.
Some participants track and compare their own progress over time (“interna
benchmarking”).

The measure that was most often mentioned for comparing water system performance
was water rates.

In generd, participants were not responsve to questions about financid management
measures and techniques.

Although few of the participants were familiar with benchmarking as a management
improvement technique, most expressed an interest in learning about comparative
measures and other business tools to help them better manage their finances.

Benchmarking needs and uses

Many participants expressed interest in learning about the practices used by the
managers of other systems, rather than specific indicator measures.

One expressed need was for indicator measures that could be used to assess the long-
term adequacy of water rates and revenues, that could be used to demonstrate the
need for rate increases to water customers and rate-making bodies.

Benchmarking users

Even & small water systems, there are likely to be several members of the “water
management team”. Water system and municipa derks play asgnificant rolein the
management of amal water sysems. Their role should be recognized in financid
training programs, and future benchmarking research efforts. In some systems the
operators dso play an important rolein financia decisons. Financid information
could beincluded in the training programs that some states require for them to
maintain their certification. Findly, elected officids often are assgned, or have
assumed, leadership rolesin the management of their community’ s water system.
These individuals were anxious to receive more information and would likely be
receptive to financia training programs sponsored by state or federal agencies.

Dissemination of benchmark information

A few of theinterview participants receive publications and participate in programs
sponsored by the National Rural Water Association, the American Water Works
Association, or organizations for municipa officias thet indude information on
water system management. Others stated that they have participated in programs
sponsored by their state drinking water agencies. None of the systems interviewed
currently receive information from the Nationa Drinking Water Clearinghouse or
currently use the Internet as a source of information. One system receives dertsvia
fax machine from their sate rurd water association.

Response to surveys

Most water system managers find it difficult to take the time to dedl with survey
questionnaires. Brief surveys are more likely to be completed and returned. Survey
ingructions need to acknowledge that severd different individuas may need to
cooperate to complete the survey.
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V. SUMMARY OF SURVEY RESULTS

PURPOSE

One of the required components of the benchmark study was a survey of smdl water syslems
in the Midwest. The stated purpose of the survey was to collect data that could be used to
“assess the causal relationships between system size, age, usage patterns, and treatment
processes, and system outcomes, including reliability, cost, and compliance,” and to “trandate
the resultsinto potentia benchmarking tools for use by smal syssem managers and
consultants.”

The purpose of this chapter isto summarize the responses of survey participantsto each
question of the survey. Thissummary represents the initid step in data analyss.

The following sections contain the characterization of survey responses, and correspond to the
main parts of the origina survey questionnaire. Theseinclude: (1) management needs and
practices, (2) water system characterigtics, (3) financid characterigtics, and (4) additiond
comments and suggestions. Detailed summary tables for each survey question areincluded in
Appendix E. This chapter dso contains adescription of the externd variablesused in the
study, and adiscusson of severd financid variables, which were cal culated, based upon
information provided by survey respondents.

For many of the survey questions, this summary aso includes an andysis of the differencesin
response by system size, water source, and ownership type. Each of these categories
represents unique characteristics that influence the economic Situation faced by water system
managers. Where gppropriate, tables include smple comparative Satistical tests. Because the
response rate differed by question, each table aso reports the number of observationsin each

category.

System size categories were based upon the service population that respondents reported on
the survey questionnaire. Population estimates were added for nine non-reporting systems
using information from USEPA datafiles. Water sysems were divided into five Sze
categories, consistent with those used by the USEPA. It should be noted that even though one
of the criteria used to select systems for inclusion in the sample frame was a sarvice
population size of lessthan 3,301 (as reported in the USEPA Safe Drinking Water database),
23 systems with larger service populations received and responded to the questionnaire. An
additiona gze category isincluded in many of the summary tables for those systems serving
greater than 3,500 customers. The dightly higher customer size category was chosen to
include four systems that were dightly above the target population. This smdl broadening of
the size category was to accommodate what was considered to be a reasonable increase in
system’s customer base between the date of the USEPA’ s data collection and the actua
mailing of the survey questionnaires nearly ayear later.
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Three categories of water source were used, based upon responses to the questionnaire:
ground water, surface water, and purchased water. Systems that reported multiple water
sources were grouped under the category for which they were required to provide the highest
level of trestment.

Six different ownership categories were included on the questionnaire and are reported in this
summary. These categories expand on the usua public/private comparisons. They dlow a
separae review of the information provided by two categories of ancillary systems,
homeowner associations and mobile home parks, as wdl as sysems that are likely to serve
popul ations with unique management requirements, such as thinly dispersed populations that
gppear to be represented by the “other” public category, or the retirement facilitiesincluded in
the “other” private category.

The tabulated results presented in this chapter should be interpreted with some caution
because of two factors. Thefirst isnon-response bias. Although no systematic bias was
found, the non-response andyss did not include other rlevant factors, such as the number of
SDWA violations, or measures of current financia or operating condition. Thusit is possble,
even likely, (as participants in the Expert Pand Consultation cautioned) that responding
systems were those that have better record keeping and management practices. The second
factor is how representative the sample is of the entire population of small public water
sysemsin the 10-state sudy area. The sampling procedure used in this study was designed to
achieve adaidticaly adequate sample size in each of a number of size, source, and ownership
categories, through the over-sampling of some groups. Thus, the average results from the
total sample of 350 systems do not directly apply to the entire population of systems. Instead,
only the results obtained for individual categories or types of systems can be extrgpolated to
the same categories of systemsin the population. A set of gppropriate weights would need to
be gpplied to the survey resultsin order to extrapol ate them to the entire population of small
public water supply systems in the Midwest.

MANAGEMENT NEEDSAND PRACTICES

Important Management Decisions

Survey participants were asked in Question 1 to identify and rank the important decisons they
will need to make during the next five years. Ten different management decisions were listed
on the questionnaire and space was provided for participants to write in other responses.
Table V-1 shows the frequency of sdection of the ten different management decisons.
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Table V-1. Ranking of Expected Management Decisions

Percent of

Rank Management Decision Systems

1 Increase water rates 66

2 Expand water services to new areas 39

3 L ocate sources of funding assistance 37

4 Install new trestment technologies 26

5 Change rate structure 26

6 Construct new water sources (wells or reservairs) 24

7 Other decisons 12

8 Switch from sdlf-supplied to purchased water 10

9 Sell wholesale water to other water systems 9

10 | Transfer ownership of the system to ancther provider 5

11 | Acquire another water system 4
Total number of responding systems = 335

The need to "increase water rates’ was identified by 221 out of 350 total survey respondents
(66 percent). This decision was aso ranked the highest, with 155 respondents ranking it as
#1. A decison to change water rates, aclosely related issue, was indicated by 85 respondents
(26 percent). Taken together these two decisions outdistance al other management concerns.

The next most frequently mentioned decisions (by nearly 40 percent of respondents to both)
included "expanding water servicesto new areas’ (129 respondents) and locating sources of
funding assistance (123 respondents). Also, approximately one fourth of the respondents
selected the ingtdlation of new treatment technologies (86 respondents) and construction of
new water Sources.

These survey responses suggest that the financid decisons faced by smal public water

supply systems prevail over technologica issues. Further examination by Size category,
ownership type, and water source reved those areas where differences exist between water
system types (Tables V-2, V-3, & V-4). Chi-square tests of independence were performed to
determine whether the observed differences were satisticaly significant from expected
differences. When the computed Chi-square was greater than the critical Chi-square at the
0.05 level of probability, an asterisk was used to denote that the two variables are not
independent.

Although decisons related to water rates dominates dl categories, a higher than average
number of larger systems reported this decison. A higher than average proportion of systems
serving more than 500 were concerned with decisions related to the expansion of service lines
and finding sources of funding assstance.
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Table V-2. Important Management Decisions by Population Size Category

Population Served / 101- | 501- | 1,001- | >3,500
Expected | <101 | 500 | 1,000 | 3,301

Management Decision %

Percent of category responses
Increase rates * 66 52 65 72 71 88
Expand services * 39 11 29 a4 60 82
Locate funding * 37 18 27 42 55 71
Install new technology* 26 18 17 20 33 71
Change rate structure * 26 21 3 16 24 41
Construct sources * 24 9 18 28 39 29
Switch to purchased water 10 12 8 12 10 0
Sell wholesale water  * 9 0 3 6 16 53
Transfer ownership 5 6 8 3 4 6
Acquire system 4 0 6 6 4 6
Number of observations - 66 | 102 | 69 83 17
* - significant at the 0.05 level.

A higher than average number of systems serving more than 1,000 persons indicated future
decisons about ingaling new trestmert technologies. The proportion of systemsin the <101
and 501-1000 categories that were more interested in switching to purchased was grester than
expected, but this difference was not datisticaly sgnificant. Concern over the transfer of
ownership or acquisition of another systems does not gppear to differ by system Size category.

With respect to system ownership (Table V-3), sgnificant datisticd differencesin the
responses are found in the need to increase water rates, expand services, and locate funding.
A greater than expected percent of municipal systems are concerned about increasing rates
and revising rate structures than other systems. “Other” public and “other” private systems
reported a greater than expected need to expand services. Findly, the need to locate funding
was indicated more frequently than expected by municipa systems.



Table V-3. Important Management Decisions by Ownership Type

Ownership/ Muni- | Other | Private | Home | Mobile | Other
Expected | cipal | Public Owner | Home | Private
Management Decision % Assoc. | Parks
Percent of category responses

Increase rates * 67 79 57 60 60 26 50
Expand services * 39 33 67 33 20 13 50
Install new tech 26 27 19 20 31 26 18
Construct sources 24 26 24 27 14 17 27
Change rate structure * 25 31 19 7 23 17 9
Locate funding * 38 46 36 20 20 9 36
Switch to purchase *+ 10 8 5 20 6 30 9
Sdl wholesdle *+ 9 9 17 7 9 0 0
Acquire system 4 4 5 7 6 9 0
Transfer ownership *+ 5 3 2 20 17 4 6
No. of observations -- 193 42 15 35 23 22

* ¢ - significant at the 0.05 level.
+ Note: 20% of cells have expected count of less than 5, ¢ tests may be questionable.

The digtribution of responses concerning pending decisions grouped by source of water
supply isshown in Table V-4. Significant differences in answers about the priority decisons
were found for decisons about funding, ingalation of new technology, congtruction of water
supply sources and sdle of wholesdle water. For example, a higher than average proportion of
surface water systems indicated the need to expand services, locate funding, ingtal new
technology, and sdl water wholesale.

Table V-4. Important Management Decisions by Source of Supply

Supply Source/ | Expected | Ground | Surface | Purchased
Management Decision % Water Water Water
Percent of category responses

Increase rates 66 62 75 71
Expand services 39 A 51 41
Locate funding * 37 32 66 29
Install new technology ~ * 26 25 57 5
Change rate structure 26 24 26 29
Construct sources * 24 33 21 6
Switch to purchased water 12 10 21 --
Sell wholesale water * 10 6 26 1
Transfer ownership + 9 5 3 7
Acquire system + 5 4 2 6
Number of observations -- 189 61 85

* - significant at the 0.05 level.
+Note: 20% of cells have expected count of lessthan 5, ¢ tests may be questionable.

Managers of surface water systems indicated the need to find sources of funding and ingall
new treatment technology about twice as frequently as expected (i.e., compared to the average




frequency for adl systems). A higher than average proportion of groundwater systems were
reported decisions about the construction of new water source.

In summary, the frequency and distribution of answers to the question about the important
pending decisons clearly indicate concerns over the need to generate sufficient revenue by
rasing or revising water rates. The frequency and ranking of several other decisions depend
on system size, ownership and supply source of the responding systems.

Availability of Financial Reports

Question 2 asked system managers about the type of reports that they use at their systems.
Approximately 83 percent of the respondents prepare some type of afinancia report for their
systems. There was no response to this question on eight questionnaires and 57 respondents
indicated that no separate financia reports are prepared for their water systems. The most
frequently checked types of financia reports included: annua budget (55 percent of
respondents), monthly financia reports (41 percent), and income statements (36 percent).
These reaults indicate that the mgjority of systems that responded to the survey prepare one or
more types of reports to help them in financia management, and have some informetion
available that could potentialy be used in benchmarking.

The use of financia reports was Smilar across al system sizes and types of supply sources.
Sgnificant differences in the didtribution of answers were found among different types of
system ownership. These are shown in Table V-5.

Table V-5. Use of Financid Reports

Ownership/ Muni- | Other | Private | Home | Mobile | Other
Expected cipal Public Owner | Home | Private
Financial Report % Asoc. | Parks
Percent of Responses

Annua budget * 55 65 70 40 39 0 38
Monthly financia report* 41 48 61 13 3 0 3
Income statements * 36 37 48 47 33 0 42
Annua financia audit  * 29 35 26 13 33 0 21
Balance sheet * 27 25 42 3 3 0 33
Capitd improvement plan 16 19 29 7 14 0 0
Reports to lenders *+ 14 14 30 13 3 0 8
User charge analysis 11 13 19 7 6 0 8
TMF capecity analysis 3 2 12 0 3 4 4
Y ear to date worksheets  * 26 26 49 20 19 0 33
No Separate Report *+ 16 13 2 33 25 42 8
No Reports *+ 17 12 9 20 19 4 25

Number of observations -- 191 42 15 36 26 24
* & -significant at the 0.05 level.
+ Note: 20% of cells have expected count of lessthan 5, & tests may be questionable.




Annua budget and monthly budget were the most frequently mentioned types of reports.
More than 40 percent of publicly owned systems (both municipa and other) use these.
“Other” public and private systems reported a higher than expected use of income Statements.
“Other” public systems a so reported more frequent use of balance sheets, capital
improvement plans, reports to lending agencies, user charge andysis and year-to-date
worksheets. The use of financid reports was lowest among mobile home parks. A greater
than average number of mobile home parks, private systems and homeowner association
indicated that they do not use any reports or do not generate separate reports for their water

upply system.

Use of Financial Indicators

Survey participants were asked whether they use any "rules of thumb,” "financid ratios' or
other indicators to help them monitor the financid performance of their sysem. Two of the
maost common measures recommended for monitoring system financid performance,
operating ratio and debt coverage ratio, were provided as possble answers, along with what
was included as a minimum business assessment measure, net revenues. Only 121 of the 339
respondents (37 percent) indicated that they use one or more measures. Approximately two
thirds of the respondents did not check or name any indicator measures of financia
performance.

Monitoring net revenue was reported as the most frequently financid indicator (98 out of 121
respondents). The operating ratio (total annua operating revenues divided by annud
expenses, excluding depreciation, interest, and debt service) was reported only by 29
respondents, and the debt service ratio (annud gross revenue minus operating and
maintenance expenses divided by annud principa and interest charges) was reported by 20
respondents.

In addition to these three indicators, the respondents listed 18 other ways that they monitor the
financid performance of ther systems, including: annud audits, comparing budget to actud
expenses, and minimum cash baance. A complete list of responses can be found under
Quegtion 3 in Appendix E.

Table V-6 shows the survey results on the use of indicators, which are categorized by system

size and ownership category. The type of water source used by the system appeared to be
Independent of the use of financid indicators.
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Table V-6. Percent of Systems Reporting the Use of Indicators

by Sysem Size and Ownership
Use Use Use
Grouping variable No. of Use Net Operating Debt
Obs. Indicators | Revenue Ratio Coverage
All systems (expected %) - 35.7 28.9 8.6 5.9
ercent of Responses
System size:
<101 67 20.9 16.4 2.9 1.49
101-500 106 36.8 311 6.6 2.8
501-1,000 69 39.1 34.8 10.1 8.7
1,001-3,500 80 41.2 325 10.0 6.2
>3,500 17 70.6 58.8 35.3 29.4
c® value -- 16.8 13.6 13.8 155
Probability -- <.01 <.01 <.01 <.01
Ownership category:
Municipa 192 2.7 38.0 6.2 4.7
Other public 41 48.8 415 26.8 21.9
Private 15 20.0 13.3 0.0 0.0
Homeowners assn. 36 27.8 16.7 11.1 2.78
Mobile home parks 27 0.0 0.0 0.0 0.0
Other private 22 36.4 22.7 13.6 4.6
c” value -- 33.4 335 21.5 18.2
Probability -- <.01 <.01 <.01+ <.01+

+Note: 20% of cells have expected count of less than 5, & tests may be questionable.

Cooper ative Arrangements

V-8

“Other” public systems stand out in Table V-6, as the most frequent users of al three
indicators. Systems serving less than 100 persons and private systems are among categories
with the lowest reported use of financid indicators. None of the mobile home park managers
who responded to the survey reported using any financid indicators.

Cooperative arrangements between water systems provide an opportunity to capture
economies of scae in some functions, and provide an opportunity for system managersto
exchange comparative information with neighboring water sysems. Only 73 respondents (28
percent) reported having any informa arrangement with other water providers (Question 4).

According to the digtribution of responses by system size, a higher than average proportion of
large systems reported using some type of financia indicator. Systems serving more than
3,500 persons reported the use of indicators twice as frequently as the average for al systems.
Public systems (both municipa and “other”) aso reported the use of indicators more often
than systems in other ownership categories.




The three leading types of arrangements included sharing of equipment (30 responses),
emergency interconnections (26 responses), and sharing personnel (23 responses). Ten
respondents reported arrangements for bulk purchases of supplies, chemicas and other
materias. These results suggest that potentialy beneficid cooperation among neighboring
sysemsislimited.

Table V-7. Informa Cooperative Arrangements
by Sze, Source and Ownership.

System with
Grouping variable Number of Cooperative
Observations | Agreements (%)
All systems (expected %) 341 21.4
System pop. Size:
<101 67 10.4
101-500 106 16.9
501-1,000 71 19.7
1,001-3,500 80 325
>3,500 17 52.9
c® = 20.40; p<.01
Source type:
Ground 194 155
Surface 59 39.0
Purchased 87 24.1
¢’ = 14.09; p<.01
Ownership category:
Municipa 192 21.4
Other public 42 37.2
Private 15 13.3
Homeowners assn. 32 194
Mobile home park 21 3.7
Other private 20 304
¢’ = 14.30; p=0.0138

Table V-7 shows the percent of coopertive agreements among different sizes and types of
systems. A higher than expected proportion of agreementsis found among systems serving
more than 1,000 persons, systems with a surface water source, as well as “other” public and
“other” private systems. Very smdl systems, groundwater systems and private systems
reported relatively low frequencies of cooperative arrangements.

Assstancein Financial M anagement
Thirty percent of the respondents reported receiving some advice or assstance regarding the

financid management of their sysems. The most frequently mentioned form of assstance
(62 respondents) was that received from professional consultants, including auditors,
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accountants, attorneys, and engineering firms. Other sources of assistance, which were
indicated by 12 to 19 percent of respondents, included rurd water associations, State agencies,
rurdl development agencies and loca governments. No dtatistical differencesin responses to
this question (Question 5) were found between systems of different size, source or ownership

type.

These results confirm that smal systems generdly do not receive financia advice.
Additiondly, they suggest that efforts to implement performance assessment programs might
benefit from enlisting the help of those professona consultants who provide advice to smdll
water system managers.

WATER SYSTEM CHARACTERISTICS
Age of Water Systems

Approximately 83 percent of the respondents reported the year when their water system began
operation (Question 6). Nine systems began operation before 1900, and 91 systems were put
into operation between 1900 and 1950. Nearly 44 percent of the respondents (129 systems)
began operation between 1950 and 1975. This digtribution of system age indicates that more
than one haf of the systems are 25 or more years old, and that the largest segment of systems
participating in the survey may just now be reaching the limits of the design life of some of

the components of their system.

In terms of system size, the lowest mean age (31.4 years) isfound for systems serving less
than 100 persons, and the highest isin the 1,001- 3,500 category (Table V-8). The F-ratio of
4.44 indicates that the differencesin mean age among the five Sze categories are Satidticaly
different at the probability leve of less than 0.01.

The mean age of systems dso differed among systems based on their supply source and
ownership type. The mean age of surface water syslems of 52.7 years, suggests that they are
sgnificantly older than groundwater (45.3 years) and purchased water systems (36 years). On
average, municipa systems that participated in the survey are much older than thosein the
other ownership categories.
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TableV-8. Mean System Age
by Size, Source and Ownership

Number of | Mean Age
Grouping variable observations (years)
All systems (expected) 291 44.3
System pop. size:
<101 54 314
101-500 86 44.3
501-1,000 62 45.3
1,001-3,500 74 52.8
>3,500 15 44.1
F-ratio = 4.44; p<.01
Source type:
Ground 166 45.3
Surface 51 52.7
Purchased 73 36.0
F-ratio = 5.37; p<.01
Ownership category:
Municipal 158 58.4
Other public 42 24.1
Private 15 26.5
Homeowners assn. 32 305
Mobile home park 21 321
Other private 20 25.4
F-ratio = 22.71; p<.01

System Owner ship

Nearly 68 percent of the systems responding to Question 7 of the survey were publicly
owned, with the mgority owned by acity or village. Thirty percent of the systems were
privately owned, and no ownership information was included on Six surveys. The complete
digtribution of system ownership can be found in Appendix E, aswel asin many of the tables
in this chapter.

Sour ces of Water Supply

Nearly 99 percent of respondents identified the source of their water supply in Question 8.
Fifty-six percent reported using groundwater, 16 percent surface water, 24 percent purchased
water, and four percent have multiple water sources. The multiple source systems were
placed in the category for which they were required by the SDWA to provide the highest level
of trestment. A comparison of systems by their source of supply, system size, and ownership
type appearsin Table V-9.
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Table V-9. Type of Water Source by System Size

and Ownership Type
Number of Ground | Surface | Purchased
Grouping variable Observations | Water Water Water
All systems (expected) 348 56 18 26
Percent of reporting systems
System pop. size:
<101 67 76 1 22
101-500 107 ) 10 36
501-1,000 73 60 14 26
1,001-3,500 82 50 33 17
>3,500 19 21 63 16
¢’ = 61.223; p<.01
Ownership category:
Municipa 198 Y] 24 22
Other public 43 33 16 51
Private 15 67 20 13
Homeowners assn. 36 75 3 22
Mobile home park 27 93 0 7
Other private 24 58 8 33
& = 51.742; p<.01
Note: 20% of cells have expected count of lessthan 5, ¢ tests may be questionable,

The comparison of system ownership and supply sourcein Table V-9 showsthat dl four

types of private systems tend to use groundwater. Surface water systems are more likely to be
found among municipa and “other” public sysems. Purchased water is more likely to serve
as asource for both “other” public and “other” private systems. The use of surface water asa
source was higher than expected in the two largest population served size categories,
groundwater was much higher than expected in the smdlest. The 101-500 population served
Size category included a higher than expected number of purchased water systems.

Population Served

Population served was one of the criteria used to select the water systemsto beincluded in the
sample frame. Systems were included in the sample frame that reported having 3,300
customers or lessin the Safe Drinking Water Information System files for the 10 Sates
included in the study area. Question 9 on the questionnaire asked systems to report the
number of personsthat they serve. Twenty-three water systems that returned completed
survey questionnaires reported service populations that exceeded the target population of
3,300 persons. These systems have been left in the analyss for the purpose of comparison.
Four size categories, consstent with those used by USEPA, were used to group the systems.
The largest Sze category was expanded dightly to include systems up to asize of 3,500
people. Thiswas done to include four additiond systemsin the“smal syssem” category,
under the assumption that it was reasonable to include systems that had experienced a dight
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increase in service population during the one year time period between when the SDWIS data
was collected and when the survey questionnaire was mailed. A fifth Sze category was
included for those systems that exceed the “smal system” size category. The reported
population served of the 19 systems included in this category ranged in size from 3,700 to

30,000.

Table V-10. Size of Water Systems (Population Served) by Ownership Type

Muni- | Other | Private | Home- | Mobile | Other
Ownership Type Expected | cipal | Public Owner | Home | Private
% Assoc. | Parks
Percent of reporting systems
System pop. size:
<101 19 11 12 47 39 44 25
101-500 31 32 23 7 33 33 33
501-1,000 21 27 19 13 11 19 4
1,001-3,500 23 25 33 27 17 4 29
>3,500 5 5 14 7 0 0 4
No. of observations | 350 | 198 | 43 | 156 | 36 | 27 | 24

c® = 62.29; p<.01

Table V-10 shows the breakdown of system sizes by ownership type. The distribution of
water systems serving less than 3,500 people was evenly divided across size categories. The
198 municipa systems closdy gpproximated the digtribution of dl sysemsin the sample.
The less-than-100 persons category has a higher than expected percentage of private systems,
homeowner associations and mobile home parks. This distribution reflects the tendency for

smal systemsto be privately operated.

Water Production

Table V-11 below shows the reported average-daily and maximum-day production, and
estimated capacity for the water systems responding to the survey, for systemsthat serve
populations of less than 3,500. The mean daily production for these sysems was 123,511
gdlons per day as compared to the mean value of 167,062 gallons per day for al responding

systems.
Table V-11. Production/Capacity in Galons per Day (gpd) and Gallons per
Connection (gpc) for Systems Reporting Population Served of Less than 3,500
Production/Capacity #of Min. Max. Mean Median | Median
(gallons/day) Obs. | (gpd) (9pd) (9pd) (9pd) (9pc)
Average daily production 261 1,027 1,720,000 123511 60,000 214
Maximum daily delivery 234 1,900 4212000 230,365 117,700 358
Maximum system capacity | 213 5000 14,000,000( 614400 259,000 794
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Responding systems reported a wide range of water production values. Nearly hdf of the
systems produced less than 50,000 galons per day, while afew systems produced many times
this amount to service large agriculturd and indudtria customers.  Although some systems
were operating either at or near their maximum capacity, most of the small systems reported
large surpluses in capacity. While nearly 80 percent of systems were able to report their
average daily use, only 65 percent reported the maximum capacity of their systems.

The breskdown of daily production values for systems by size, source and ownership is
shown on Table V-12. Aswould be expected, average daily production is proportiona to
sysem sze. The median average production for surface water systems is more than twice
that for groundwater systems. With respect to ownership type, homeowner associations and
mobile home parks had the two lowest values. The median average production per total
number of connections is also reported for each category. Per connection average day
production isfarly uniform across al categories, but is higher for sysems serving more than
3,500 persons and lower for systems that purchase their water, mobile home parks, and
“other” private systems.

Table V-12. Median Average Daily Water Production in Galons per Day and per Connection
by System Size, Source and Ownership

Median av. Median av.
Grouping variable #of | dayprod. | #of | dayprod.
Obs. (gpd) Obs. (gpc)
All systems (expected) | 278 65,772 | 264 220
System pop. size:
<101 41 5,500 39 192
101-500 77 26,500 71 192
501-1,000 65 74,000 62 212
1,001-3,500 78 200,000 75 249
>3,500 17 440,000 17 39
Source type:
Ground 154 55,822 | 146 230
Surface 56 161,000 54 249
Purchased 68 40,000 64 175
Ownership category:
Municipa 170 77500 | 161 224
Other public 38 153,000 38 235
Private 11 55,000 11 227
Homeowners assn. 25 30,000 24 223
Mobile home park 16 7,700 14 134
Other private 17 65,000 15 184
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Length of Transmission and Distribution System

The distance that systlems must convey water to serve their customers significantly impacts
the cost and difficulty of system management. Question 13 on the survey asked participants
to report the length of the water pipe in their syssem. More than 75 percent of systems
reported the length of their transmission and distributions systemsin miles, with amedian
length of 10 miles. For those systems reporting the length in feet, the median was 8,100 fet.
The reported lengths in feet were converted into miles and are compared by system Sze,
source and ownership in Table V-13.

Table V-13. Median Miles and Miles per 100 Connections of Transmisson
and Didribution System by System Size, Source and Ownership

#of Median | #of Median
Grouping variable Obs. miles Obs. | miles/100 conn
All systems (expected) | 276 7.8 259 3.0
System pop. size:
<101 44 11 38 34
101-500 88 5.0 82 39
501-1,000 53 6.1 52 18
1,001-3,500 74 19.5 71 2.6
>3,500 17 67.0 16 12.2
Source type:
Ground 156 5.0 144 2.3
Surface 52 20.0 50 32
Purchased 68 8.5 65 51
Ownership category:
Municipal 154 8.0 144 2.6
Other public 39 48.0 39 14.0
Private 12 18.0 12 6.1
Homeowners assn. 34 2.0 31 25
Moabile home park 17 1.0 14 1.1
Other private 19 10.0 18 11.9

Transmission and digtribution pipe length increases with population served, with a median
length of about one mile for the smalest Sze category. Surface water systems have
ggnificantly larger tranamission and distribution systems than the other source types. The
lengths per 100 connections for the “ other” categories of both private and public system types
are more than twice as large as the next largest ownership type. Itislikely that these are
mede up of water districts and private regiona water providers that serve low-densty rurd
areas.
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Number of Connections

Question 14 asked respondents about the number and type of connections served by their
systems. More than 90 percent of participants responded to the question. Nearly al reported
a least their totd number of connections, with the mean vaue being 383 connections per
sysem. Many of the participating systems reported having only resdentia customers,
however, more than 65 percent also reported commercia connections, 18 percent reported
some industria connections, and 12 percent have wholesdle water that serve other
communities. Thetotal number of reported connections increases with population Sze
category, and there isalarger number of connections for surface water systems, and the
“other” categories of both public and private systems.

The analysis of caculated variables that include the number of connectionsin the

denominator is complicated by theincluson of severd large systemsthat reported only afew
wholesde connections, as well as some very smdl water systems that reported only afew
connections. The interpretation of any “per connection” values in this chapter must therefore
be treated with caution. When means and median measures were unduly influenced by these
“outlier” systems, they were not included in the analys's, and thisis noted a the bottom of the
summary tables.

Table V-14. Mean and Median Tota Connections by Size, Source and Ownership

#of | Mean # of Total | Median # of Total
Grouping variable Obs. Connections Connections
All systems (expected) | 324 383 244
System pop. size:
<101 58 A 30
101-500 100 151 125
501-1,000 69 348 325
1,001-3,500 79 774 700
>3,500 18 1,223 1,082
F-ratio = 53.0869; p<.01
Source type:
Ground 181 310 214
Surface 58 708 528
Purchased 83 318 150
F-ratio = 13.8440; p<.01
Ownership category:
Municipal 184 405 29
Other public 42 520 418
Private 15 227 49
Homeownersassn. | 33 186 59
Mobile home park 23 134 76
Other private 21 691 224
F-ratio = 4.27; p=0.0009
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Metered Connections

Only asmal number of systems did not answer Question 15, which requested information
about metered connections. Approximately one-quarter of al respondents do not use water
metersin thar sysems. Severd of the respondents even caled into question the necessity of
having metering for smal sysemsin additional comments written on the questionnaire,
Approximately 70 percent of the respondents operate a system with 99 percent or more of
their connections metered.

Table V-15 shows the percent of system that have 95 percent or more of their connections
metered (332 respondents) broken down by system size, supply source and system ownership.
The percent of metered systems increases with syssem size, and there is significantly lessuse

of meters by groundwater systems than surface and purchased water systems. A higher
proportion of municipa and public systems use meters than any of the categories of privae
systems.

Table V-15. Percent of Systems with 95 Percent or more
Connections Metered by Size, Source and Ownership

Number of Percent of
Grouping variable observations systems
All systems (expected) 326 75
System pop. size:
<101 63 40
101-500 99 75
501-1,000 70 81
1,001-3,500 81 A
>3,500 18 100
c’=7.12; p<.01
Source type:
Ground 185 59
Surface 60 95
Purchased 84 96
c® = 67.735; p<.01
Ownership category:
Municipa 195 85
Other public 42 90
Private 15 60
Homeowners assn. 32 47
Mobile home park 20 25
Other private 22 64
¢’ = 62.29; p<.01
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Number of Paid Employees

All but 18 respondents provided information about the number of paid employees needed to
operate their system. Nearly 50 percent reported one or less paid employees, and 32 systems
reported zero paid employees. This suggests that many of the smallest sysems use at least
some unpaid volunteer help.  Further evidence of the importance of volunteer help in the
operation of smal systems can be found in the comments written on some of the
questionnaires, and from observations made during the Site vist and focus group components
of this sudy.

The number of paid employees increases with system size, and surface water systems employ
sgnificantly more gaff membersthan ground or purchase water systems. Public water
system categories have more employees than private systems.

Table V-16. Mean and Median Number of Paid Employees
by Size, Source and Ownership

Grouping variable Number | Mean # of | Median # of
of Obs. | employees| employees
All systems (expected) 332 1.6 1.5
System pop. size:
<101 60 0.6 0.5
101-500 102 1.0 1.0
501-1,000 70 15 15
1,001-3,500 81 2.6 2.0
>3,500 19 4.8 4.0
F-ratio = 56.75; p<.01
Source type:
Ground 186 1.3 1.0
Surface 61 3.2 25
Purchased 83 1.3 1.0
F-ratio = 38.57; p<.01
Ownership category:
Municipal 193 1.7 15
Other public 43 2.6 2.0
Private 15 1.4 1.0
Homeowners assn. 32 1.0 0.5
M obile home park 23 0.7 0.5
Other private 21 14 1.0
F-ratio = 5.87; p<.01

Boil Water Orders

The number of boil water orders has been used in previous studies as a measure of water
sysems rdidbility, indicating the service interruptions and degree of inconvenience to
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customers. Only 80 (24 percent) of the 333 systems responding to Question 17 reported one
or more boil water order in the last 12 months. Of these, 63 percent had more than one boail
water order, and 12 systems reported 5 or more. One system reported 55 boil water orders, 40
more than the system with the next highest number. The low incidence of boil water orders
reported (76 percent of systems reported no boil water orders) would appear to contradict the
often-reported unreliability of smal water supply systems.

On average, both the number and percent of systems with boil water ordersincreases with
sysem size. Surface water systems had a significantly larger number of boil weater orders, but
there was little difference in boil water orders by ownership type, with the exception of the 15
private systems, which reported zero boil water orders (Table V-17).

Table V-17. Mean Number and Percent of Boil Water Ordersin the
Past 12 Months by Size, Source and Ownership

Grouping variable # of Mean Number Percent of
Obs. of Boil Water | Systemswith Boil
Orders Water Orders
All systems (expected) 333 0.84 24.0
System pop. size:
<101 63 0.06 6.4
101-500 102 0.49 24.5
501-1,000 69 0.87 28.9
1,001-3,500 80 1.00 28.8
>3,500 19 4.5 42.1
F-ratio = 6.57; &? =18.88;
p=<.01 p=<.01
Source type:
Ground 190 0.40 179
Surface 60 1.98 317
Purchased 82 1.02 329
F-ratio = 4.83: & =9.29:
p<.01 p <.01
Ownership category:
Municipa 192 0.64 22.4
Other public 41 0.68 29.3
Private 15 0.00 0.0
Homeowners assn. 33 0.78 27.3
Mobile home park 24 0.83 250
Other private 23 350 35.8
F-ratio = 2.96; ? =10.64;
p=0.0125 p = 0.059
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Shared Personnd/Equipment

Approximately 30 percent of the systems that responded to Question 18 share either personnel
or equipment with another locally managed service. Nearly 80 percent of these systems share
resources with awastewater operation. The ability to share equipment and personnd is
sgnificantly higher than expected in systems serving more than 1,000 persons, systems

relying on surface water, and municipa systems (Table V-18).

Table V-18. Percent of System that Share Equipment and/or Personnel
with Other Systems by Size, Source and Ownership

Grouping variable Number of % that
observations | share
All systems (expected) 337 32
System pop. size:
<101 64 5
101-500 103 26
501-1,000 71 4
1,001-3,500 80 58
>3,500 19 47
c°=55.29; p< .01
Source type:
Ground 190 29
Surface 61 46
Purchased 84 31
c°=5.94; p = 0.0514
Ownership category:
Municipal 194 46
Other public 43 23
Private 15 0
Homeowners assn. 33 12
Mobile home park 24 8
Other private 23 13
c°=49.77; p< .01

Water Treatment Processes

Nearly 95 percent of respondents provided information on the treatment processes used by
their water systems. More than 40 percent of systems reported that they do not treet their
water. When those systems which purchase treated water are removed from thistotal, 17
percent of self-supplied system participating in the survey reported using no trestment process
aal.
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Sixty percent of respondents do provide some treatment of their water. Pre-disinfection was
the process reported most often (77 percent), followed by post-disnfection (56 percent) and
filtration (48 percent). Slow sand filtration, a process that has been suggested as a cost-
effective dternative for smal water sysemsis being used by 12 percent of systems reporting
treatment processes.

Table V-19 indicates that, as would be expected because of the more frequent use of surface
water supplies by larger systems, both of these categories have the largest number of unit
treatment processes.

TableV-19. Mean Number of Tota Treatment Processes
by Size, Source and Ownership

Number of | Number of processes
Grouping variable observations [ Mean Median
All systems (expected) 325 2.3 1
System pop. size:
<101 62 0.6 0
101-500 101 1.6 1
501-1,000 68 1.8 1
1,001-3,500 80 4.0 3
>3,500 19 5.8 7
F-ratio = 27.0408 ; p< .01
Source type:
Ground 186 18 1
Surface 60 7.0 7
Purchased 83 0.07 0
F-ratio = 241.3285; p< .01
Ownership category:
Municipal 188 2.9 1
Other public 43 2.0 0
Private 15 17 1
Homeowners assn. 33 1.8 1
Mobile home park 24 0.5 0
Other private 22 1.3 0
F-ratio = 3.8700 ; p< .01

Ninety-eight different combinations of processes, or “trestment trains’, were used by the 193
systems that provide trestment. The most frequently used type of treatment wasthe single
process of pre-disnfection with chlorine (36 systems). Table V-20 displays the treatment
combinations that were reported by two or more systems. Eighty other different trestment
combinations were reported by survey respondents. Details on these combinations appear in
Appendix E.
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Table V-20. Treatment Process Combinations Used by Two of More Systems

#of # of
processes | systems Treatment processes and combinations

1 36 PD-chlorination

1 7 PSD-chlorine/hypochlorination

1 5 PSD-fluoridation

1 2 PD—chlorine dioxide

2 6 PD-chlorination
PSD-fluoridation

2 4 PSD-chlorine/hypochlorination, fluoridation

2 3 PD-chlorination
CC-corrosion inhibitors

2 2 PD-chlorination
FC-polymers

2 2 PD-chlorination
OR-ion exchange

2 2 IM -aeration filtration
PSD-chlorine/hypochlorination

2 2 PD-chlorination
CC-CC-phosphates

2 2 PD-chlorination
PSD-chlorine/hypochlorination

3 3 PD-chlorination

IM-aeration filtration

F-pressurefiltration

3 2 IM -aeration filtration

F-pressurefiltration
PSD-chlorine/hypochlorination

3 2 PD-chlorination

PSD-fluoridation

CC-corrosion inhibitors

3 2 PD-chlorination

PSD-fluoridation

CC-phosphates

5 2 PD-chlorination

IM-aeration filtration

F-pressurefiltration
PSD-chlorine/hypochlorination, fluoridation
5 2 PD-chlorination

FC-aluminum salt, polymers

F-rapid sand
PSD-chlorine/hypochlorination

CC-pH adjustments

PD - pre-disinfection; IM - iron and manganese removal; FC-flocculation/coagulation;
F - filtration; OR- organic removal; PSD - post-disinfection; CC -corrosioncontrol

Water Storage Facilities

The expense of congructing, operating and maintaining the water storage facilities thet are
used to store finished water and to maintain adequate water system pressure can be significant

V-22



for smal water systems. As pointed out by participants in the project focus group component,
the local water tower is one of the most visble sgns of the financid condition of both the

water system and the community. Approximately 20 percent of the systems that responded to
Question 20 reported that they do not have any water storage facilities. Surface water systems
tended to have two or more water storage facilities, as compared to one for groundwater or
purchase water systems. On average, the “other” categories of both private and public
systems reported more storage facilities than other ownership types.

Table V-21. Mean Number of Storage Facilities
by Size, Source and Ownership

Number of | Mean # of storage
Grouping variable observations facilities
All systems (expected) 332 1.3
System pop. size:
<101 66 0.5
101-500 103 0.9
501-1,000 69 1.3
1,001-3,500 78 2.0
>3,500 16 3.8
F-ratio= 23.8062; p< .01
Source type:
Ground 188 12
Surface 60 23
Purchased 82 1.0
F-ratio = 14.1731; p< .01
Ownership category:
Municipal 190 13
Other public 42 18
Private 15 13
Homeowners assn. 33 11
Mobile home park 24 0.6
Other private 22 2.2
F-ratio =3.2870; p< .01

Estimated Change in Service Population and Connections

In Question 21, survey participants were asked to estimate the service population and number
of connections that their system had five years ago. In Question 22, they were asked to

predict what these same two measures might bein five years. Using the responses to both
questions, the percent of change in both population and connections over the 10-year period
were caculated. TablesVI-22 and 23 report the percent of systems that expect a decrease, no
change, or increase, in population served and number of connections. Although there are

some dight differencesin the responses reported in the two tables, the generd picture
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presented by survey participants is one of anticipated water sysem growth. Only in the
amallest Sze category did the percent of systems anticipating growth (in either population
served or number of connections) fail to reach 50 percent. A greater than average proportion
of larger systems forecast population and connection increases, as compared to the * other”
public and private ownership categories. Mobile home parks were least likely to expected
increases in population or connections least frequently. There was no sgnificant differencein
expected growth by type of water source.

Table V-22. Predicted Direction of Changein Population Served
by Size, Source and Ownership

#of Percent of Systems Reporting/Expecting
Grouping variable Obs. | Decrease | Nochange | Increase
All systems (expected %) | 254 7 26 67
System pop. size:
<101 49 6.1 46.9 46.9
101-500 79 11.4 30.4 58.2
501-1,000 58 5.2 20.7 74.1
1,001-3,500 58 5.2 12.1 82.8
>3,500 10 0.0 0.0 100
¢’ = 30.464; p< .01
Source type:
Ground 148 8.8 29.7 61.5
Surface 43 4.6 209 74.4
Purchased 61 4.9 21.3 73.8
c°=4.1611; p=0.3295
Ownership category:
Municipal 139 10.8 21.6 67.6
Other public 34 0.0 11.7 88.2
Private 11 0.0 18.2 81.8
Homeowners assn. 29 10.3 414 48.3
Mobile home park 21 0.0 714 28.6
Other private 17 0.0 17.7 824
c°=43.736; p< .01

The mean and median percent of observed change reported by systems (the change between
estimated past and current population served) was aso calculated (see Appendix E). One
hundred and fifty-five systems (59 percent of respondents) reported an increase in population,
with amedian percent increase of 17.6 percent. Eighty-seven systems reported no change,
and amedian declinein population served of -8.2 percent was reported by 22 systems. The
corresponding changes for the number of connections were +10.2 percent and —3.6 percent.

In terms of anticipated change during the next five years, 144 systems expect to grow by an
average of 18.1 percent (median 12.7 percent). The average for the 22 systems anticipating a
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decrease was 13.1 percent (median -7.7 percent). Similar but dightly smaler percents were
derived for the estimated change in the number of connections.

Table V-23. Predicted Direction of Change in Number of Service Connections
by Size, Source and Ownership

#of Percent of Systems Reporting/Expecting
Grouping variable Obs. Decrease | Nochange | Increase
All systems (expected %) 247 9 24 67
System pop. size:
<101 46 10.9 50.0 39.1
101-500 70 114 27.1 614
501-1,000 54 7.4 20.3 722
1,001-3,500 66 6.1 7.6 86.4
>3,500 11 9.1 18.2 72.7
c” = 32.467; p< .01
Source type:
Ground 138 10.1 26.8 63.0
Surface 49 10.2 18.4 714
Purchased 58 52 241 70.7
¢’ = 3.081; p=0.5443
Ownership category:
Municipa 137 11.7 21.9 66.4
Other public 34 2.9 2.9 94.1
Private 10 10.0 30.0 60.0
Homeowners assn. 29 35 379 58.6
Mobile home park 19 53 78.9 15.8
Other private 14 14.3 0.0 85.7
c”=54.081; p< .01

WATER SYSTEM FINANCIAL CHARACTERISTICS
Water Billing

Questions 23 and 24 asked survey participantsif they billed customers directly for water
sarvices, and if not, to provide an estimate of the total percent of their annua revenuesthat are
used to pay for the cost of operating their water system. Approximately 17 percent of the 334
systems that responded that they did not bill customersdirectly. Fifty-nine sysems estimated
the percent of their revenues used in the operation of their systems, reporting a range of vaues
from one to 100 percent.

Water Billing Frequency
Eighty-five percent of survey participants regularly bill their cusomers for water. The

mgority of these (75 percent) use a monthly billing system, and another 20 percent use a
quarterly hilling system. Other billing types reported are summarized in Appendix E.
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Water Rates

Survey participants were asked in Question 25 to describe their customer charges for water
service, or to provide acopy of their water rate schedule. Forty-one systems did not respond
to this question. Another 46 systems wrote in some response but either do not charge for
water, or do not haveretail customers. Respondents described many different arrangements
for monthly, quarterly, semi-annual and annud charges. In order to have abasis for
comparison, three measures were derived from the information provided by respondents to
describe the charges paid by customers: minimum monthly charge, minimum monthly

quantity, and the tota bill for 6,000 galons of water per month for residentia customers.

The charge for 6,000 gdlong/month ranged from less than $5/month to more than $60/month,
with an average of gpproximately $26/month. Although rate structures were not coded
beyond the three derived measures, it was observed that none of the respondents used a multi-
part, increasing block structure (other than those systems with alower unit price in ther
minimum volume alowance), and that 35 systems used flat rate charges.

Table V-24. Mean Water Charge a 6,000 Gallons
per Month by Size, Source and Ownership

Number | Mean Water | Median Water
Grouping variable of Chargeat 6K | Charge at 6K
Obs. | gal/month ($) | gal/month ($)
All systems (expected) 263 $25.80 $25.00
System pop. size:
<101 34 $21.95 $18.88
101-500 81 27.24 26.30
501-1,000 63 24.73 22.02
1,001-3,500 72 25.73 25.64
>3,500 13 3251 31.05
F-ratio = 2.09; p = 0.0830
Source type:
Ground 138 19.71 17.28
Surface 51 31.50 31.50
Purchased 72 33.50 32.50
F-ratio = 45.42; p< .01
Ownership category:
Municipal 177 23.37 21.83
Other public 32 34.22 3152
Private 10 26.56 27.16
Homeowners assn. 24 25.02 26.10
Mobile home park 2 34.83 34.83
Other private 14 334 35.85
F-ratio= 5.97; p< .01

The charge for 6,000 gallons generdly increased with system Size, with the exception of
systems between 101 and 500. On average, groundwater customers pay considerably less for
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6,000 gallons of water per month than do surface or purchased water system customers. The
“other” category of public and private water systems charged more for their water, and the
two mobile home parks that reported water rates on the questionnaire charged the highest
average price for 6,000 galons of water.

Water Rates | ncreases

More than 82 percent of systems reported the time period since their last rate increase in
Question 27. More than 50 percent of these reported that they have not had any rate increase
in the past 5 years. One hundred and forty three systems reported rate increases, with 86
systems reporting two rate increases. Only dightly more than one-third of the respondents
have had one or more ratesincreasesin the past 3 years.

A total of 121 systemsindicated the percent of their last rate increase. Approximately 40
percent of these systemsincreased rates by lessthan 10 percent. Another 29 percent reported
increases in the range from 11 to 25 percent. Increasesin the range from 26 to 50 percent
were reported by 26 percent of respondents. Only 13 responses indicated rate increases
greater than 50 percent.

Table V-25. Percent of Systems Without a Rate Increase in the Past Five Years
By Size, Source and Ownership

Number of Percent without a rate
Grouping variable Observations | increasein 5years (%)
All systems (expected %) 290 51
System pop. size:
<101 53 74
101-500 82 51
501-1,000 64 42
1,001-3,500 76 46
>3,500 15 27
¢’ = 17.708; p< .01
Source type:
Ground 161 53
Surface 53 32
Purchased 74 58
c® = 9.409; p< .01
Ownership category:
Municipal 172 44
Other public 37 60
Private 12 50
Homeowners assn. 31 45
Mobile home park 14 93
Other private 19 68
¢’ =19.285; p< .01
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Table V-25 shows the percent of systems that have not had arate increase in the last five
years by sze, source and ownership. A higher than expected percent of systems without a
rate increase were found among systems serving 100 people or less, purchased water systems,
mobile home parks, and “other” public and private systems.

Activitiesto Encour age Conservation

Only 17 percent (58 systems) of participants who responded to Question 28 indicated that
they have activities to encourage their customers to conserve water. The most common type
of conservation activity reported was mailing conservation brochures dong with water hills.
Thirty-nine respondents reported using activities other than those listed in the survey
questionnaire. Thee arelisted in Appendix E.

Table V-26. Percent of Systems with Conservation Activities
by Size, Source and Ownership

Number of Percent using customer

Grouping variable observations | conservation activities (%)

All systems (expected) 243 17

System pop. size:
<101 65 20
101-500 103 11
501-1,000 73 23
1,001-3,500 83 18
>3,500 17 12

c” = 5.979; p = 0.2007

Source type:
Ground 194 20
Surface 61 20
Purchased 84 8

c® = 6.488; p= 0.0390

Ownership category:
Municipa 194 15
Other public 42 12
Private 15 0
Homeowners assn. 35 26
Mobile home park 26 31
Other private 23 22

¢ = 12.001; p= 0.0348

Note: 20% of cells have expected values <5. ¢ may be questionable.

As shown in Table V-26, systems with population served of 100 persons or less, and between
500-1,000 persons reported higher than average use of water conservation activities. Also,
higher than average incidence of conservation activity was reported by homeowners
associations, mobile home parks, and “other” private systems.

V-28



Annual Revenues and Ddliveries

Information on annua revenues from water sales was provided by 268 systems (77 percent of
all respondents) in Question 29. Not al respondents provided revenues for al customer
categories. Two hundred and fourteen (214) respondents reported total revenues, and 120
respondents reported their residential revenues. Revenues from other customer classes were
reported by a smaler number of respondents. 73 for commercid, 30 for industria, 24 for
wholesde ddiveries and 17 for locd government. The median vaue of totd annud water
sdes revenue for the survey respondents was $75,054. The median annua volume of water
ddliverieswas 23 million gdlons.

In addition to water sales revenues, survey participants were asked to provide estimates of
revenues from sources such as new connection fees, service charges, and interest earnings. A
total of 281 respondents (80 percent) provided data on one or more categories of other
revenues. The median vaue for revenues from new connection fees was $3,000 per year. The
median reported value for other service charges was $1,192 per year, and the median of
systems that reported non-zero annud interest earnings was $3,000 (n=123). Sixty-Sx
respondents aso reported other sources of revenue (see Appendix E).

Table V-27. Median Reported Totd Annud Water Deliveries and Tota Deliveries
per Connection per Day by Size, Source and Ownership

Median total Median total
#. annual # deliveries per
Grouping variable of deliveries of connection/day
Obs. (gal) Obs. | (gal/conn/day)
All systems 163 | 23,000,000 | 153 191
System pop. size:
<101 18 2,746,228 | 18 186
101-500 50 7,7132575| 48 171
501-1,000 33 21,058,745| 33 193
1,001-3,500 49 63,000,000 | 47 216
>3,500 13 187522200 | 12 317
Source type:
Ground 81 22387000 79 210
Surface 33 62049531 | 31 216
Purchased 48 14638656 | 47 175
Ownership category:
Municipa 95 25,732,800 91 186
Other public 27 61,642,300 | 27 212
Private 5 4739000| 5 221
Homeowners assn. 15 12,896590 | 15 200
Mobile home park 3 5428000 | 3 346
Other private 16 19,776,585 | 15 203
Note: 16 water systems having less than 16 connection were excluded from the per
connection analysis.

V-29



Table V-27 shows that median annua ddliveries per connection generdly increased with
system service population size (with the exception of the 100 and less category) and were
higher in surface water systems and mobile home parks.

Table V-28. Median Reported Tota Annua Water Revenues and Tota Annua
Revenues per Connection by Size, Source and Ownership

Median total Median total
#. annual # annual
Grouping variable of revenues of revenues per
Obs. ($lyr) Obs. connection
($/connlyr)
All systems 214 75,054 199 261
System pop. size:
<101 28 6,150 26 189
101-500 62 33,723 59 240
501-1,000 47 76,000 46 224
1,001-3,500 61 222,800 59 299
>3,500 16 442,974 15 511
Source type:
Ground 117 48,831 112 188
Surface 43 204,499 41 370
Purchased 52 77,658 50 340
Ownership category:
Municipal 140 66,989 133 235
Other public 27 241,155 27 451
Private 9 133,000 9 344
Homeowners assn. 20 22,401 19 200
Moabile home park 1 5,700 1 133
Other private 15 103,000 14 244
Note: 16 water systems having less than 16 connection were excluded from the per
connection analysis.

The totd annua revenues are compared in Table VI-28. The median vaue of tota annud
revenues per connection was $261. Systems serving more than 1,000 persons and surface and
purchased water systems reported higher revenues than the median value. The highest
revenues of $451 per connection was reported by the “ other” public systems.

Use of Outside Contractors

Nearly three-fourths of al respondents (n=250) to Question 31 reported they use outside
contractors to assist in the operation of their system. One hundred and fifty-one respondents
(151) contract out their water testing and reporting. System repairs, accounting and
engineering analysis are among the other top purposes for which the outside contractors are
used. Table V-29 shows that the percent of systems using contract services is Smilar across
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Size, source, and ownership characterigtics, with only the smalest systems and private system
categories having less than 60 percent that use some type of contract service.

Not al of the respondents who indicated that they use various types of contract assistance a'so
reported the annual cost of these services. Table V-30 summarizes the annud cost of
different services that were reported by those respondents that did included this information.

Table V-29. Percent of Systems Using Contract Services
by Size, Source, and Ownership

Number of Percent using
Grouping variable observations | contract services (%)
All systems (expected %) 342 73
System pop. size:
<101 68 56
101-500 102 72
501-1,000 72 75
1,001-3,500 83 86
>3,500 17 82
¢’ = 17.753; p< .01
Source type:
Ground 195 72
Surface 61 74
Purchased 84 76
¢ = 0.597; p= 0.7420
Ownership category:
Municipal 195 71
Other public 41 88
Private 15 53
Homeowners assn. 35 83
Mobile home park 27 67
Other private 24 71
¢’ = 10.736; p= 0.0569

Table V-30. Mean and Median Annua Cogt of

Sedlected Contract Services
Contract Category N Mean ($) | Median (%)
Engineering andysis 68 6,327 3,000
A ccounting/Auditing 91 2914 1,450
Analytical testing/reporting 130 2,488 1,054
Billing 21 3541 2,100
Contract system repairs 107 7,006 3,062
Legal services 62 3,939 1,579
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System Oper ating Expenses

Nearly 79 percent of the respondents provided some data on the ten categories of operating
expenses. The median vaues of the reported expenses of al the survey participants and the
those systems serving 3,500 or less are shown in Table V-31. Thelargest category of
expenses for most water systems was the salaries and wages that they pay to their employees.
The largest cost category for nearly 90 percent of the purchased water systems that reported
expense information (n=48) was the cost of purchasing water. Depreciation was asgnificant
expense category for those systems that that reported it, however, the median vaue of
depreciation expenses per connection was zero for the two smallest size categories (Table V-
32). Operating expenses per connection increased with system size for most categories.

Table V-31. Reported Operating Expenses by Category

Annual Median Operating Expense ($)
All Systems System serving <3,500
Expense Category N $lyear N $lyear
Salaries, wages and benefits | 231 19,257 215 16,670
Administration 197 2,000 182 1854
Utilities 221 4,489 205 4,000
Insurance 184 2,231 169 2,000
Purchased water expense 78 25,974 70 22,147
Chemicals 148 2,811 136 2,279
Other operating supplies 178 5,328 166 5,000
Contract services 157 4413 146 3,796
Taxes 77 1,325 73 1,309
Depreciation 76 30,818 64 23,610

Table V-32. Median Operating Expense in Dollars per Connection per Year

by System Size Category
System Size | All systems| <101 | 101-500 | 501-1,000 | 1,001-3,500| >3,500

Expense Category $ per connection per year (number of observations

Salaries/Benefits | 54.1 (233) | 14.0(40) | 41.7 (69) | 55.8 (56) 84.0 (65) | 124.2 (15)
Administration 6.0 (199) | 4.3(32) 50(59)| 53 (51) 9.3(54) | 370 (14)
Utilities 16.2 (212) | 19.1(36) | 14.1(58) | 14.3 (55) 20.7 (58) | 425 (15)
Insurance 5.7(184) | 2.0(30) 6.6 (50) | 3.8 (49) 6.7 (57)| 269 (14)
Water Purchases | 112.6 (73) | 1345 (9) | 130.1 (27) | 110.3 (14) 87.8 (17) | 1176 (8)
Chemicals 57(168) | 0.4(28) 6.3 (51) 4.4 (44) 12.7 (45) | 170.0(11)
Supplies 143(183) | 83(27)| 119(48)| 12.6 (48) 215 (55) | 49.2 (12)
Contract Services | 128 (173) | 21.2(30) | 1.01(46) | 29 (30) 3.7 (32) 0.0 (8)
Taxes 0.95(122) | 0.0(22) 2.3(22) 4.0 (18) 3.1(24) 0.6 (4)
Depreciation 193 (76) | 0.0(15) 0.0(11)| 20.1(26) 59.5 (38) | 457.7 (12)
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Debt Service Expendituresand Outstanding Debt

Questions 33 and 34 asked participants about their debt service payments and total amount of
accumulated debt. A total of 260 respondents provided data on one or more categories of debt
service expenditures. The median value of the interest payments, for the 139 respondents

who had nortzero payments, was $16,775 per year; the median vaue of principa payments
was $17,056.

Thetota amount of outstanding long-term debt was reported by 273 respondents. Nearly 59
percent of these respondents (159) reported zero debt. For the remaining 41 percent, the
median value of reported debt was $289,642, and $210,000 for systems with population
served of lessthan 3,500 persons.

Table V-33. Median Annua Debt Service and Debt Service per Connection
by Size, Source and Ownership

#of Median #of | Median annual debt
Grouping variable obs. | annual debt | obs. | service/connection
service ($) ($/conn)
All syslems 260 0 236 0
System pop. size:
<101 52 0 44 0
101-500 76 0 71 0
501-1,000 51 0 51 0
1,001-3,500 65 43,612 64 66
>3,500 16 173,000 15 266
Source type:
Ground 149 0 139 0
Surface 61 33,406 42 71
Purchased 89 0 62 0
Ownership category:
Municipa 199 3,756 133 19
Other public 37 35,903 36 63
Private 14 0 14 0
Homeownersassn. | 30 0 28 0
Mobile home park 15 0 12 0
Other private 22 0 19 0
Note: 16 water systems having less than 16 connection were excluded from the per
connection analysis.
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The median amount of reported annua debt service per connection was zero for al system
types except for the two largest size categories, surface water, and municipa and “ other”
public systems. The median amount of tota debt is dso zero for the same categories of
systems. Median annua debt service per connection for the 107 systems reporting a nor-zero
amount of debt service was $83 per connection. Median total debt for the 103 non-zero
systems was $670 per connection.

Table V-34. Median Tota Outstanding Debt and Tota Debt per Connection
by Size, Source and Ownership

#of Median #of | Median outstanding
Grouping variable obs. | outstanding | obs. | debt per connection
debt ($) ($/conn)
All systems 273 $0 244 $0
System pop. size:
<101 54 0 a7 0
101-500 84 0 78 0
501-1,000 59 0 57 0
1,001-3,500 60 199,840 58 306
>3,500 16 1,924,323 15 4550
Source type:
Ground 159 0 148 0
Surface 44 222,000 41 551
Purchased 68 0 64 0
Ownership category:
Municipa 147 5,000 138 55
Other public 35 492,527 34 591
Private 13 0 13 0
Homeowners assn. 35 0 32 0
Mobile home park 19 0 16 0
Other private 21 0 19 0
Note: 16 water systems having less than 16 connection were excluded from the per
connection analysis.

V-34



Water System Reserve Fund

Approximately 68 percent of the respondents reported that they maintain areserve fund for
their systlem in Question 34. Emergency repairs, planned equipment repairs and replacement,
and debt service reserve were among the most frequently indicated purposes of the reserve
fund. Table V-35 indicates that a higher than expected percentage of systems with areserve
fund was found among systems serving more than 1,000 persons, and surface and purchased
water systems. “Other” public, homeowners associations, and “other” private systems aso
had a higher than expected percentage of sysemswith areservefund. A completelist of the
dtated uses of system reserve fundsis reported in Appendix E.

Table V-35. Percent of Systems with Reserve Fund
by Size, Source and Ownership

#of Percent of systems
Grouping variable obs. | with reservefund (%)
All systems (expected) 328 68
System pop. size:
<101 67 55
101-500 100 66
501-1,000 65 65
1,001-3,500 80 78
>3,500 16 100
c® = 21.151; p< .01
Source type:
Ground 186 62
Surface 58 78
Purchased 82 74
c® = 7.366; p= 0.0251
Ownership category:
Municipa 183 69
Other public 41 0
Private 15 53
Homeowners assn. 36 78
Mobile home park 25 12
Other private 23 74
c® =49.174; p< .01
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Annual Contributionsto Reserve Fund

Two hundred and twenty-two systems (66 percent) reported that they made no contribution to
aresarve fund during the last financial reporting period. A total of 114 systems reported
meaking some contribution (one system did not specify the amount). The median vaue of the
reported contribution was $8,400 anong al system sizes and $7,200 among the 100 systems
with population served of 3,300 persons or less.

Table V-36. Mean Annua Contribution to Reserve Fund
by Size, Source and Ownership
of those Systems Making a Contribution

Median Median contribution
Grouping variable #of | contributionto | #of per connection
obs. | reserve fund ($) | obs. ($/conn)
All systems 113 $8,400 103 $28
System pop. size:
<101 14 1,000 14 29
101-500 28 3,000 26 21
501-1,000 23 12132 22 46
1,001-3,500 36 19,000 35 2
>3,500 12 42,285 11 37
Source type:
Ground 54 9,250 50 29
Surface 22 27,576 17 28
Purchased 36 7,450 35 34
Ownership category:
Municipa 57 5,000 53 18
Other public 25 25,152 22 67
Private 3 20,000 3 162
Homeownersassn. | 12 7,640 11 60
Mobile home park 1 2,000 0 --
Other private 13 8,000 12 15
Note: Analysisonly includes systems reporting a non-zero annual contribution to
their reserve fund. Also, 16 water systems having less than 16 connection were
excluded from the per connection analysis.

The median annua contribution to areserve fund per connection was greatest in the 501-
1,000 and greater than 3,500 population served category, for purchased water systems, and
“other” public, “other” public and homeowners associaion sysems. The highest level of
median contribution per connection was reported by private systems, but this value is based
on responses from only three systems.
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Accumulated Reserve Fund

The median vaue of the accumulated reserve fund, for the 161 systems that reported having a
fund, was $30,000. For systems serving 3,500 or less persons (n=146) the median vaue of
the fund of $27,500.

Table V-37. Median Accumulated Reserve Fund and Reserve Fund per Connection
by Size, Source and Ownership, for those Systems with a Fund

Median Mean accumulated
Grouping variable #of | accumulated | #of reserve fund per
obs. | reservefund ($) | obs. | connection ($/conn)
All systems 161 $30,000 147 $155
System pop. size:
<101 26 9,098 25 277
101-500 45 12,000 42 115
501-1,000 34 51,476 33 130
1,001-3500 41 75,000 39 109
>3,500 15 250,000 14 305
Source type:
Ground 88 31,574 83 167
Surface 29 63,000 27 177
Purchased 42 20,000 41 119
Ownership category:
Municipa 88 30,000 83 111
Other public 29 75,000 29 309
Private 7 20,000 7 286
Homeownersassn. | 20 23,838 19 326
Mobile home park 1 2,000 0 -
Other private 13 75,000 12 128
Note: Analysisonly includes systems reporting a non-zero accumulated reserve
fund. Also, 16 water systems having less than 16 connection were excluded from
the per connection analysis.

The median vaue of the reserve fund was proportiona to system size, and was larger for
surface water systems, and “other” public and “other” private sysems. The accumulated
reserve fund per connection islargest for both the smalest and largest Size service population
categories, for surface water systems, and for homeowners association system. Municipa
systems reported the smalest amount of reserve funds per connection by ownership type.
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Assessment of Physical Assets

Only 68 systems reported conducting a recent assessment of the value of physical assets of
their systems. The median reported vaue of physical assets was $743,452, and the median
vaue per connection was $1,477. The genera unavailability of assessments of the vaue of
water system physical assets makesiit difficult to make any statements about the estimates of
the value of physical assets per connection by size, source and ownership categories.

Table V-38. Median Vaue of Physical Assets and Assets per Connection
by Size, Source and Ownership

Median value of
Median value of physical assets per
Grouping variable #of physical assets | #of connection
obs. 6] obs. ($/conn)
All systems 68 $743,452 60 $1,477
System pop. size:
<101 7 100,000 7 5,000
101-500 14 211,500 13 870
501-1,000 13 476,320 13 1,082
1,001-3,500 23 2,600,000 22 2,774
>3,500 11 4,800,000 11 18,620
Source type:
Ground 37 781,112 36 1,948
Surface 13 2,024,906 12 13,268
Purchased 17 423571 17 1,163
Ownership category:
Municipa 31 706,904 30 1477
Other public 15 4,000,000 15 4,331
Private 2 1,437,036 1 1,781
Homeowners assn. 6 200,000 6 910
Mobile home park 2 20,000 2 373
Other private 12 1,560,098 11 2,426
Note: 16 water systems having less than 16 connection were excluded from the per
connection analysis

Sour ces of Capital Financing

Approximately one-third of the survey participants (n=125) did not answer Question 39,
which requested information about sources of externd funding. Seventy-nine respondents
dtated that they did not use externa funds; 19 other systems reported that this question was
not gpplicable to them. One hundred and twenty- seven participants reported on their use of
externd sources of funds to finance their infrastructure needs, major repairs or water system
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expansion. Table V-39 shows the didtribution of externd funding sources of the most recent
funds secured by respondents.

Table V-39. Digribution of Reported Funding Sources

Type of Financing | # of Obs. Percent of respondents

All Sources 225 100

Grants and loans 25 11

Grants 26 12

Loans 61 27

Bonds 15 7

None 79 35

Not gpplicable 19 8

The three leading sources of financing were USDA'’'s Rurd Development program, state
funding programs, and commercia banks. Grants accounted for more than 25 percent of al
forms of financing. The median amount of financing (for both grants and loans) was
approximately $250,000. An andyds of the use of externd funding reveded no sgnificant
differences by system size, water source, and ownership type.

SURVEY PARTICIPANTSAND ADDITIONAL COMMENTS

System operators and municipa clerks accounted for the mgjority of respondents,
participating on nearly 50 and 40 percent of the surveys respectively. The division of
respongbilities at smal water systems is reflected in the observation that 121 surveys (37
percent of respondents) were completed by two or more persons.

One hundred and ninety-three surveys had additional comments written in the space provided
on thefina page of the questionnaire. While many of these comments were additions or
darifications to survey questions, more than 70 comments contained information regarding
various aspects of samal water system management. These comments were edited (to
preserve confidentidity) and are included in Appendix E.

EXTERNAL VARIABLES

Two externdly collected variables, the number and type of Safe Drinking Water Act (SDWA)
violations, were added to the data collected using the survey questionnaire. These are
described in the following section. No other externally collected data were used in the
andysis of survey data. While the authors readily admit the importance of affordability, or

the ability to pay, in the analyss of small water systlem performance, the effort to obtain this
information was deterred by the inherent difficulties of collecting income data based on water
system boundaries, and the age of the available census income data.
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M&R and MCL Violations

All community water supply systems must comply with the requirements of the Safe Drinking
Water Act. These requirements take three forms: maximum contaminant levels (MCL isthe
maximum level of a gpecific contaminant thet is permitted in finished drinking water),
treatment techniques (pecific methods that water treatment facilities must use for the removal
of regulated contaminants), and monitoring and reporting requirements (regular schedules of
water quality tests and reports that must be prepared and submitted to regulatory agencies).
Compliance with these requirements are monitored by state primacy agencies and reported
quarterly to the USEPA.

The two measures that are most often used to assess community water systems compliance
with the SDWA are the number of monitoring and reporting (M& R) and maximum
contaminant level (MCL) violations. Three years (July, 1996 to July, 1999) of violations data
were obtained from the USEPA during the original Freedom of Information Act request,
which was used to obtain system characterigtic data on the universe of systemsin the
Midwest.

The SDWA violation data was reduced to two violation categories. Four types of maximum
contaminant level violations (single sample, average, acute/ TCR, monthly/TCR) were
combined and summarized as“MCL” violations. Eight types of monitoring violaions
(regular, check/repest/confirmation, routine mgor and minor TCR, repeat magor and minor
TCR, routine/repeat SWTR-unfiltered, and routinerepeat SWTR-filter) were combined and
summarized as “Monitoring and Reporting” (M&R) violations. A third “total violations’
category was a0 cregted that conssted of the sum of both MCL and monitoring violations.

There were 396 totd monitoring violations for the 350 systems that returned questionnaires.
However, one system had 192 violations across the three-year period, more than 10 times
more than the system with the next largest number of violations (19).

The great mgority of systems responding to the survey had no monitoring and reporting (252
systems or 72 percent), or MCL violations (288 systems or 82 percent). Approximately 90
percent of dl responding systems had one violation or less of either type. More than 60
percent of respondents (213 systems) had no violations of ether type, and more than 80
percent had one violation or less (283 systems).

Table V-40 describes the breakdown of M&R and MCL violations by system size, source and
ownership. With respect to system size, the percentage of sysemswith violaions generdly
decreases (dightly) with increasing system size. The highest percentage of systems with

M&R violations (31 percent) isin the 101-500 size category. The next highest rate of 28
percent in found in the Sze category 100 persons or less. The MCL violations are so

dightly higher than expected in these two Size categories (Table V-40).
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Table V-40. Percent of Systems with One or More SDWA
Violations by Violation Type, System Size, Water Source and Ownership.

Grouping variable No. M&R MCL Total
of Obs. (%) (%) (%)
All systems 350 28 17 39
System size:
<101 67 28 19 40
101-500 108 31 19 43
501-1,000 74 2 15 34
1,001-3,500 82 30 18 42
>3,500 19 21 5 26
Source type:
Ground 198 30 22 44
Surface 61 26 12 33
Purchased 89 24 11 3
Ownership category:
Municipal 199 27 20 42
Other public 43 26 9 33
Private 15 20 0 20
Homeowners assn. 36 3 22 44
Mobile home park 27 41 22 48
Other private 24 29 12 3

Surface and purchased water systems had a lower than average percent of syssemswith
violaionsin both M&R and MCL categories. Findly, with respect to system ownership,
homeowner associations and mobile home parks had a higher than average percent of systems
with both types of violations. Municipa systems had higher than average percent of systems
with MCL violations.

CALCULATED VARIABLES

Using the information provided by survey respondents, severd caculated varigbles were
added to the survey data in order to provide additional measures of water system performance
and to generate normalized variables that could be assessed for their potentia to serve as
benchmark indicators. These are summarized in the following sections and broken down by
system Size categories.

Calculated Variablesfor Revenues and Expenses
Information provided on the questionnaire was used to create severa variables to describe
annual water system revenues. The revenue earned from the sales of water was requested as

part of Question 29 in the survey. The revenue earned from activities other than sales
(connection fees, pendties, interest earnings, etc.) was requested in Question 30, and were
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summed to create a non-sales revenue variable. The sum of the sales and non-sdes vaues
represents the gross revenue for each water system.

Table V-40. Mean and Median Gross Revenue and Gross Revenue per Connection

by System Size Category
Mean Median Median grossrevenue
System size #of | Gross Revenue | Gross Revenue | # of per connection
obs. (%) (%) obs. ($/conn)
All systems 229 $202,327 $88,270 191 $290
System size:
<101 26 8,688 5,522 25 194
101-500 62 51,893 38,773 59 256
501-1,000 41 106,363 99,576 41 284
1,001-3,500 59 295,806 239,000 57 325
>3,500 16 1,001,117 472,754 15 647

Table V-40 shows the increasing revenues with increasing systems size. Gross revenues per
connection are consderably smaller than the median for the smalest Size category, and more
than double the median for the greater than 3,500 category.

Severd variables to summarize expense categories were also created. Theinformation
reported in Question 32 was summed to create a variable describing water system operating
expenses. Those expenses reported in Question 33 were summed to creste a variable
describing funds used to pay debt service expenses. Any capital expenses that were recorded
in these questions were not included in ether expense category. Table V-41 shows that
expenses aso increase with systems size, and that per connection operating expenses do not
reach the median for the entire sample until the system size reaches 1,000 persons served.

TableV-41. Mean and Median Operating Expense and Operating Expense per Connection

by System Size Category
# of Mean Median # of Median operating
System size obs. | operating operating | obs. expense per
expense expense connection ($/conn)
All systems 276 | $120,165 $46,565 253 $195
System size:
<101 51 5,985 3,820 48 110
101-500 80 33574 22,215 75 177
501-1,000 59 67,647 56,542 58 181
1,001-3,500 70 218,017 196,634 67 245
>3,500 16 682,631 470,780 15 21
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An estimate of the totd expensesfor the participating water systems was obtained by
summing the operating and debt service expenses. Table V- 42 shows the distribution of total
expenses by systems size category.

Table V-42. Mean and Median Total Expense and Total Expense Per Connection

by System Size Category
Mean Median Median
System size #of | Total Expense | Total Expense | #of | Total Expense per
obs. (9 6] obs. connection
($/conn)
All systems 277 | $161,910 $50,400 254 $231
System size:
<101 51 6,902 4,237 48 157
101-500 81 39,344 23,400 76 185
501-1,000 59 78,593 70,200 58 198
1,001-3,500 70 284,725 250,965 67 329
>3,500 16 1,046,413 725,652 15 623

Net water system revenue was ca culated as the difference between gross revenue and totdl
expense. Table V-43 showsthe net revenue by size category. Since nearly one-third of

reporting systems reported a negative net revenue for the reporting year, a separate row is
included for those systems with positive and negetive net revenues.

Table V-43. Mean and Median Net Revenue and Net Revenue Per Connection

by System Size Category
# of Mean Median | # of Median
System size obs. net net obs. | netrevenue
revenue | revenue (%) per connection
(%) ($/conn)
All systems 196 | $7,880 $6,246 | 183 $196
With net rev>0 136 43,628 16,084 | 127 76
With net rev<=0 60 -73,149 -20,210 56 -63
All systems
System size:
<101 26 1,670 2,064 25 41
101-500 57 9,249 5731 54 38
501-1,000 41 17,941 11,186 41 34
1,001-3,500 56 17,194 15,259 54 23
>3,500 16 -45,296 8,038 15 24
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SUMMARY
The detailed questionby-question analysis reved ed some important relationships between

systems characterigtics and their performance. These are analyzed in further detall in the next
chapter.

V-44



VI. ANALYS SOF BENCHMARKING DATA

PURPOSE

This chapter describes the analyss of the survey datawhich is amed at the development
of benchmarking variables and indicators. A number of system characteristics were
examined in terms of thelr digtribution among survey participants and their
interrdationships. The main purpose of this andysis was to determine how the sampled
amal water systems performed in terms of anumber of selected operational, economic
and finencid criteria

The analyss of three specific areas of water system performance was required by the
guiddines of this project: cost, compliance, and rdiability. Statistical models were
developed in an attempt to identify those variables that could explain performancein
these three areas. The methods of analys's used are described in the following section.
The subsequent section presents the results of the analysis of four different groups of
indicators. The last part of the chapter summarizes the selected indicators for atop-
performing group of smal water systems.

METHODSOF ANALYSIS
Statistical M ethods

The multivariate analyss of the survey data was undertaken in order to determine the
relationship between the selected performance indicators and other system
characteristics. These reationships were used to explain the reasons for the variability in
performance among the systems and to use this information to identify the links between
performance and benchmarking variables.

Logistical Regression

In severd ingtances, binary indicator variables were created to designate systemswith
and without a given condition. For example, systems that reported one or more boil
water orders were assigned avaue of 1 on the binary variable while the systems without
boil water orders were assigned avaue of zero. The binary variables can be used as
dependent variablesin amultivariate analysis (i.e., with two or more independent
variables, @ther binary or continuous) with the help of alogistic function. Thisfunction
can be used to modd the probability that a system with given characteristics will issue
boil water orders. This probability is specified as:

e 1 1

+ebX 1+e—bX 1+e—Z

Pr(E) =
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where:

Pr. (E) = probability of event E taking place (e.g. issuing boil water order)
e = thebaseof naturd logarithm

The exponent can be subgtituted by symbol Z, where Z isin this gpplication would be a
linear function of severd system characterigtics that are hypothesized to affect the
probability of the event. If Z isabinary variable thet takes the values of 0 and 1

(e.g., 0 =no bail orders, 1 = one or more boil orders), and Z = bX isamultiple
regression equation that estimates Z based on the data such as,

Z=bX =a+bX, +b,X, +b,X,

then the Pr.(E) denotes the probability that a particular observation Z has an actud vaue
of 1, given its estimated value bX.

Severd variables were analyzed using logit regression procedure, which estimates a
liner equation for Z. The coefficients and their error vaues can be interpreted to
indicate if a postulated variable has a significant effect on the probability of
experiencing boil orders, monitoring and reporting (M&R) violations or maximum
contaminant level (MCL) violations.

Linear Regression
In cases where the dependent variables are continuous, a Sandard multivariate linear

regression procedure was used. The regression models were constructed using the
following three sats of explanatory varidbles:

Y=a+h$S +cT, +d X,

where:
S = one or more variables representing system size
T; = one or more variables for system type
Xk = other explanatory variables

All multivariate andyses were performed using S-Plus statistical software package.

Benchmarking Analysis

The purpose of the benchmarking analysis was to determine whether the data that had
been collected using the mail survey of smdl water systems could be used to develop a
st of benchmark indicators for the comparison of management and financid
performance among smal community water supply systems.
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Benchmarking Measures and Values

Benchmarking isamethod used by businesses to measure their performance releive to
the performance of other businesses. Benchmarking can aso be used to assessthe
performance of water supply systems, in terms of costs, revenues, and technica
performance data. For example, aunit cost benchmark should alow the weater system
manager to determine whether the cost of water production and ddlivery (or any other
cost category) by hisgher system is reasonable, that is, whether it fals within the range of
codsfound in smilar systems.

Benchmarking measures are ratios that express technicd, economic and financid datain
ways that alow ameaningful comparison between different water supply systems.
Benchmarking measures can dso serve to “normalize’ the data with respect to the Size
of the system. However, other characterigtics of the system (such astype of water supply
source or system ownership) may aso be important and may require that separate
benchmarks be developed for systems sharing the same characterigtic.

A benchmark vaue, in the context of this study, represents an expected vaue that is
normalized, primarily with respect to the size of the system (or the magnitude of its
water supply operations). This value would represent various normalized ratios or
quantities such as.

Unit use of water per person served (e.g., galons per capita per day)
Percent unaccounted water use

Unit O&M cost per 1,000 gallons of water delivered to the distribution system
Unit O&M cost per service connection per year

Unit O&M cost per person served per year

Financid operating ratio

Debt coverage ratio

Gross revenue per 1,000 galons of ddliveries

Gross revenue per connection per year

10 Net revenue per 1000 gdlons of water deliveries

11. Net revenue per connection per year

12. Average price paid per 1,000 gallons of water used

WCoOoNOUOR~WNPE

Other smilar normalized variables can be used to characterize the operations of small
water supply systems and make it possible to provide for ameaningful comparison with

peer systems.

Benchmarking Assumptions

The review and development of benchmarking measures for the smal public water
supply systems covered by this study is based on the following assumptions.
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1. Thevdue of any technicd, financid or economic benchmark in asample of water
sysemsthat are smilar (i.e., belong to the same category) varies not only because of
the differences in efficiency of syssem’s management but aso because the systems
within a category may differ by size, ownership, treatment processes and other
characteristics that affect the vaue of the benchmark but are externa and cannot be
easly changed by sysem managers. A meaningful comparison of benchmark values
can be performed only if “corrections’” are made for the factors other than efficiency
or effectiveness of system operations.

2. Thefirg gepin the sdection of benchmarking vauesisto determineif al sysems
within the sample meet certain minimum performance criteriaand if there are
ggnificant differences in the benchmark vaues among systems that belong to
different categories (i.e., with respect to Sze, ownership, trestment and other).

3. Sdection of abenchmark vaueis necessarily related to one or more assumptions
about its expected value. While severa practica methods can be used to decide on
which valuein the digtribution is to be chosen, the Smplest gpproach isto sdect a
vaue that represents.

(2) aminimum acceptable vaue

(2) median vaue, which indicated that 50 percent of comparable peer systems were
able to exceed the vaue (or, where appropriate, to stay below the median vaue)

(3) al0, 20, or 30 percentile value below which 10, 20, or 30 percent of sample
systems are found (assuming the lower benchmark vaue is better)

(4) a70, 80, or 90 percentile value above which 30, 20, or 10 percent of sample
systems are found (assuming the higher benchmark vaue is better)

4. When preparing sample digtributions of any benchmarking variable, the highest and
lowest values were examined to determine whether they should be excluded because
of some unique characterigtics of the systems for which they were derived. The
incluson of the extreme vaues is mitigated by the use of medians and percentiles,
however, they may introduce some biasin the selected vaues from the distribution.

5. The datigicd models should alow a separation of mgor influencing characterigtics
within the sample thus permitting more meaningful predictions of median or
percentile vaues within a category of water supply systems.

The sdlection of gppropriate variables and ther rdated benchmark vauesis a primary
focus of previous sudies of smdl water supply systlems. The above gpproach is
intended to be “judgement-free” That is, it Smply provides information on the
digtribution of a benchmarking variables that were demongtrated to be significantly
related to cost, compliance and reliability measures, and alows system managers to see
where their sysem fits into the distribution of vaues collected from a sample of smilar
water systems.
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ANALY SIS OF PERFORMANCE INDICATORS
Incidence of Boil Water Orders

The number of boil water orders issued by each responding system during the previous
12 months was used as an indicator of system reliability. Boil water orders were
reported by 80 systems while 253 systems reported that they did not issue any boail
orders during the previous year. A binary variable distinguishing between the sysems
with and without boil water orders was created and it was statisticaly anayzed for
associations with other system characterigtics.

The binary variable indicating whether or not a system reported one or more boil water
orders during the preceding 12 months was analyzed using logit regression. The logistic
equation with three significant independent variables is presented in Table VI-1.

Table VI-1. Logit Regression for Incidence of Boil Water Orders

Variable Coefficient | tvalue
I ntercept -0.2484 -0.48
Number of total connections 0.0004 2.63
Municipa ownership -0.9015 -243
Operating ratio -0.6041 -2.07
Null Deviance: 202.43 on 183 degrees of freedom
Residual Deviance: 182.83 on 180 degrees of freedom

The results of the logit regresson indicate that the probability of ingtituting boil water
orders increases with the number of service connections, holding al other varigbles
constant. Lower probability of boil water orders is associated with the public systems.
Theresultsin Table VI-1 indicate that the probability of aboil water order in apublic
(municipd) system with 1,000 connections and an operating retio of 1.0 would be
0.2050 (or 20.5 percent), with azvaueof —1.354. A system with 100 connections and
the same operating ratio would have a probability of issuing a boil water order of 0.153,
or 15.3 percent (z =-1.714).

An important result is that the probability of boil orders decreases with increasing
operating ratio, when other variables are held congtant. The relationship indicates that
an increase in operating ratio from 1.0 to 1.5 would lower the probability from 0.205 to
0.160.

Additiona results of the logit regressons are shown in Table VI-2. The equation shown
on thistable includes severd variables that are not satistically sgnificant at the 0.05
level but have t-atistics higher than 1.0, which means that the magnitude of the
estimated coefficient of the variable is greater than the associated error but theratio is
not high enough to indicate the sandard level of Satigtical Sgnificance. Also, the
coefficients of the “public sysems’ and “operating ratio” differ substantialy from those
in Table VI-1 because they correspond to a smaller data set (86 degrees of freedom
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versus 183 in Table VI-1), because of the missing vauesin the extended st of
independent variables. This suggeststhat sysemsthat have afinancid buffer between
operating cogs and revenues are more likely to avoid boil water orders. Financidly
hedthy sysems trandate into physicdly hedthy sysems.

Table VI-2. Extended Logit Regression for Incidence of Boil Water Orders

Variable Coefficient | tvalue
I ntercept -0.7567 -1.26
Number of tota connections 0.0011 2.59
Operating ratio -0.5509 -1.81
Purchased water source 0.7949 192
Municipa ownership -0.9201 -2.04
Received grant in past 10 years 1.2278 2.96
Null Deviance: 202.97 on 184 degrees of freedom
Residual Deviance: 171.35 on 179 degrees of freedom

The extended regression equation shows that the probability of boil orders dso increases
for systemsthat purchase their water, and systems that have received a grant in the past
ten years. Thisfinding is consstent with the previous table; systems that purchase water
are those for whom the financid indicator operating ratio is not providing the operating
buffer needed.

Additiona multivariate regresson analysis was conducted on the subset of data
including the 80 systems that reported one or more boil water orders. Table VI-3 shows
the results of two linear regressons, which used the reported number of boil water
orders as the dependent variable.

Table VI-3. Linear Regresson of the Reported Number of Boil Water Orders

Variable | Coefficient | tvalue
Model #1
I ntercept 0.7992 158
Population served 0.0005 2.35
Length of pipes, miles 0.0367 7.00
R-sguared = 0.751
Residua standard error = 3.62 on 62 degrees of freedom
F-statistic = 93.66 on 2 and 62 degrees of freedom
Model #2
I ntercept 2.5763 159
Population served 0.0015 413
Length of pipes, miles 0.0187 2.37
Net revenue per connection, $/year 0.0090 371
Operating retio -1.8090 -1.76
R-squared = 0.840
Residual standard error = 3.96 on 32 degrees of freedom
F-statistic = 41.96 on 4 and 32 degrees of freedom.
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Theresultsin Table VI-3 indicate that the number of boil water ordersin the data for the
80 systems reporting was strongly correlated with system size and increased with
population served and the tota length of pipes. Additiondly, two variablesintroduced
in Modd #2 were net revenue per connection and operating ratio. The results indicate
that the number of boil water orders increases with net revenue per connection and
decreases with operating ratio. Thisimplies more stringent cost monitoring on the part
of systemsthat are lesslikdy to have boil water orders.

Monitoring and Reporting Violations

A binary variable was congtructed to distinguish between systems with and without
monitoring violations. This variable was used in alogigtic regresson to identify those
system characteristics and other variables that significantly increase or decrease the
probakility of having one or more monitoring violation. The results of the logistic
regresson are shown in Table VI-4.

Table VI-4. Extended Logit Regresson for Incidence of M&R Violaions

Variable Coefficient | tvalue
Intercept 0.3366 0.61
Number of total connections -0.0005 -1.38
Issued boil water order in last year 0.9018 271
Monthly water bill a 6,000 galons -0.0255 -2.10
Private water system -1.1774 -1.15
Percent of residentia connections -0.0073 -1.39
Null Deviance: 299.45 on 243 degrees of freedom
Residual Deviance: 248.42 on 238 degrees of freedom

According to the estimated relationship, the probability of M&R violaionsissmdler in
private water systems, systems with alarger tota number of connections served, and it
decreases with the increasing monthly water bill and percent of residential connections.
The probability is higher for syslems having a boil water order in the past year.
However, some of the estimated coefficients have low datistical significance and have
to be interpreted with caution.

A linear regression analysis was performed on the number of M&R violations for
systems that reported one or more of such violations (98 systems). One system that
reported 192 violations over the 3 year period of record was not included in the andyss.
Theresults of the regression are shown in Teble VI-5.
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TableVI1-5. Linear Regresson of the Number of Monitoring Violaions

Variable Coefficient t value Pr(>|t)
Intercept 1.8862741 2.04 0.0446
Have reserve fund 0.5748272 1.73 0.0867
Transfer ownership of system -0.636522 -1.22 0.2256
Switch to purchased water -1.7203% -3.93 0.0002
Mobile home park 0.9086762 1.85 0.0682
Private 1.6312988 201 0.0473
R* 0.203287 Adj R 0.155292
Root Mean Square Error 2.572818 Mean of Response  2.067416
Observations 89

Mobile home parks and private systems had more M&R violations than other types of
gysems. Also, systems with areserve fund had had more violaions dthough the
edimated coefficient is only margindly sgnificant. Also, asgnificantly smaler

number of M& R violations was found among systems that indicated on the survey that
they need to switch to purchased water. The relaively low R-square suggests thet this
particular set of variablesis explaining only about 16 percent of the variation in the
dependent variables.

Maximum Contaminant Level (MCL) Violations

A binary variable was congtructed to distinguish between systems with and without
monitoring violaions. This variable was used in alogigtic regresson to identify those
system characteristics and other variables that significantly increase or decrease the
probability of having one or more monitoring violation. The results of the logistic
regresson are shown in Table VI-6.

Table VI-6. Extended Logit Regression for Incidence of MCL Violations

Variable Coefficient | t value
Intercept -1.3353 -2.19
Number of total connections -0.0008 -1.45
Issued boil water order in last year 0.5689 1.40
Monthly charge at 6,000 gallons -0.0356 -2.29
Municipal ownership 0.8518 1.63
Null deviance: 222.40 on 247 degrees of freedom
Residua deviance: 211.09 on 243 degrees of freedom

The resultsindicate thet the probability of having MCL violations increases for
municipaly owned systems and if the system issued a boil water order in the past year.
It decreases as monthly charge for water and the total number of connectionsincrease.
The monthly charge isthe only significant varigble in Table VI-6 at the 0.05 level of
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probability. Thisfinding suggests that as the monthly charge increases, the probability
of MCL violations decreases.

A linear regression andyss was performed on the number of MCL violations for
systems that reported one or more of such violations (61 systems). The results of the
regresson are shown in Table VI-7.  The estimated regression coefficients indicate that
the number of totd MCL violations over the three-year period was inversaly related to
totd water ddiveriesindicating that smaler systems had more violations than larger
systems. The number of violations aso increased with the number of paid employees.
Two additiona variablesindicate that the survey respondents who indicated a need to
increase rates or trandfer ownership of their system were likely to have a smdler number
of totd violaions.

TableVI1-7. Linear Regresson of the Number of Monitoring Violaions

Variable Coefficient t value Pr(>[t])

I ntercept 3.030113 5.65 <.0001
Increase rates -0.454331 -161 0.1239
Transfer ownership -1.008313 -2.26 0.0359
Number of paid employees 0.299121 2.05 0.0547
Total Deliveries -1.46e-8 -1.82 0.0853

RSquare 0.442784

RSquare Adj 0.325475

Root Mean Square Error 1.14826

Mean of Response 2.291667

Observations 24

ANALYSISOF FINANCIAL AND OPERATIONAL BENCHMARKS
Financial and Operational Ratios

A number of operationa and financid ratios were ca culated based upon the information
provided by the survey respondents. Table VI-8 lists 19 different ratios and shows the
mean and median vaues for al reporting sysemsin the survey. One of the sgnificant
drawbacks of using survey datawas that alarge number of syssemsfailed to report
information in one or more of the survey categories. Thisled to the uneven didribution
of observations of the independent variables that hindered many of the attempts at
providing a multivariate analyss of the data
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TableVI-8. Means and Medians Vdues for Calculated Ratios

# of

Ratio Obs. | Mean | Median
Gross revenue per 1,000 galons delivered (%) 140 492 4.37
Net revenue per 1,000 gallons ddivered ($) 135 0.60 0.46
Total expense per 1,000 gallons delivered ($) 155 2.97 3.46
Operating expense per 1,000 gdlons delivered (%) 155 2.55 2.84
Gross revenue per person served ($) 140 492 4.34
Net revenue per person served ($) 193 19.97 15.16
Total expense per person served ($) 274 125.72 98.97
Operating expense per person served ($) 273 105.46 79.31
Gross revenue per total connections ($) 190 324 287
Total expense per tota connections (%) 254 202 230
Net revenue per total connections ($) 182 39 37
Operating expense per total connections ($) 253 240 195
Operating ratio 196 1.6 1.4
Debt service coverage ratio 45 18 14
Population served per residential connections 282 31 25
Gallons per person per day 161 120 84.5
Max daily pumpage / Average daily pumpage 244 1.96 1.6
System capacity / Max daily pumpage 208 29 1.8
Unaccounted-for water/Total deliveries* 100 (%) 55 14.2 12
Note: 16 systems with less than 16 connections were excluded from cal culations of ratios
where the number of total connections was in the denominator. 10 systems reporting zero
unaccounted-for water were not included in the cal culation of unaccounted for percentages.

The ratios, unit values and other estimates shown on Table VI-8 may be considered
preliminary benchmarks for small water sysems. Mogt suitable for this purpose are
median vaues since they indicate that 50 percent of the reporting systems had values

that were below the median value and 50 percent had vaues that were above the
reported median. Depending on whether the lower or higher values of theindicator are
considered more desirable, a more appropriate benchmark would be either the 25- or the
75-percentile vaue to facilitate a comparison with the “best” peer systems.

Table V1-8 does not show the ditribution of the benchmarking indicators in the sample
of the responding systems.  Such didributions are examined in the following sections.
Also, dl ratios were examined, usng ether cross-tabulations or amultivariate linear
regression procedure, for their gatistically sgnificant correlations with system
characterigics and other variables. Thiswas done in order to determineiif the
benchmark vaues depended on system size, source type, and system ownership
characteristics, aswdll as other characterigtics.
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Per cent of Unaccounted-For W ater

The loss of water that has been either treated or purchased by awater system isa
common performance measure thet is used to evauate water systems. Water loss has
both financia and managerid implications. The survey questionnaire asked respondents
to estimate the amount of water lost by their systems.  Seventy-one respondents
provided a vaue for the amount of unaccounted-for water. Four answered that they had
0 (zero) water lost and were not included in the analysis.

Percent of unaccounted-for water was calculated by dividing the reported amount of
unaccounted-for water in gallons per year by the reported amount of total water
deiveries and multiplying that fraction by 100. Unfortunately, few systems reported
both total deliveries and unaccounted-for water, so only 58 vaid observationsfor this
variable were obtained. Table VI-9 shows the summary datistics for the percent-
unaccounted water among the 54 (non-zero) respondents. The median vaue of
unaccounted water is 12.0 percent.

Table VI-9. Descriptive Statistics for Unaccounted Water

Mean percent of
Statistic unaccounted water (%)

Number of observations 54
Mean 14.0
Median 12.0
Minimum 0.1
Maximum 54.6
Percentiles

10% 0.6

25% 3.3

7% 19.6

90% 34.7

The average percent of unaccounted for water is compared by system size, source and
ownership in Table VI-10. The average percent of unaccounted-for water for the 54
reporting systems was 14.4 percent.

Based on the data reported in the survey an appropriate benchmark value for
unaccounted-for water would be 12 percent of total production (or the amount of water
delivered to the digtribution system). The American Water Works Association
recommends avaue of 15 percent for dl water supply systems, which would fal close
to the 67 percentile of the datain thisstudy. A 1995 survey of 2,000 community water
systems by USEPA (1997) found amean vaue of unaccounted water of 14 percent for
systems serving 501- 3,300 persons, and 9 percent for systems serving fewer than 500
persons.
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Table VI1-10. Percent of Reported Unaccounted-for Water
by Size, Source and Ownership

Number of Mean percent of

Grouping variable observations | unaccounted for water (%)
All systems 54 14.4
System size:

<101 6 13.8

101-500 15 14.1

501-1,000 8 19.5

1,001-3,500 20 133

>3,500 5 12.7
Source type:

Ground 21 14.7

Surface 14 14.9

Purchased 19 138
Ownership category:

Municipa 33 16.1

Other public 15 114

Private 2 4.7

Homeowners assn. 2 7.6

Mobile home park 0 --

Other private 2 25.9
Note: Analysis does not include 4 systems reporting zer o unaccounted-for
water.

The lower value of 12 percent is achievable by smdl sysemswith fewer miles of the
digtribution system and fewer vaves, connection meters and other controls. It should be
noted, that this benchmark vaue is appropriate for systems that are 100 percent metered,
thus dlowing the system manager to compare total annua delivery to the totd annua
water sdes(i.e, the sum of dl metered annua consumption by retail and wholesde
customers).

Unit Costs (Total Expenses)

Unit cogts per 1,000 gallons, per connection, and per person served were calculated for
annud total expense, which included both operating expenses and non-operating
expenses. Table VI-11 shows the descriptive characteristics and percentiles for three
unit cost values.
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TableVI-11. Annud Tota Expense Per 1, 000 Gdlons Delivered,
Per Connection, and Per Population Served

Total expense Total
per 1,000 expense per | Total expense per
Statistic gallons connection | population served
($/gal) ($/conn) ($/person)
Number of obs. 155 254 274
Mean 4.13 293 126
Median 347 230 99
Min 021 1 0.40
Max 18.78 3213 755
Percentiles
10% 1.06 55 24
25% 2.03 133 53
5% 517 357 162
90% 8.33 550 237
Note: 16 systems with less than 16 connections were not included in the per
connection analysis because of the influence of large wholesale water
systems with few connections which are included in the data.

The tota expenses for 1,000 gallons of water ddlivered to the digtribution system ranged
from $0.21 to $18.78 for 155 reporting systems. Thisisalarge range that is centered on
amedian vaue of $3.47 with 50 percent of systems fadling into the range between $2.03
and $5.17 per 1,000 gdlons. Similarly, 50 percent of system had total annua expernses
per service connection between $133 and $357, and total annual expense per person
served in the range from $53 to $162. All three tota expense ratios have large
variability that has to be examined before consdering these as suitable for

benchmarking. For comparison, USEPA (1997) found the median value of total
expenses per capita of $81 for systems serving 101-500 persons and $88 for systems
serving 1,000- 3,300 persons, which were considerably lower than the median value

reported by participantsin this study.

A linear regression of the total expenses per 1,000 gdlons (Table VI-12) indicates that
systems using purchased water tended to have higher total expenses by $2.23 per 1,000
gdlons than surface water and groundwater systems.  This interpretation is possible
because the systems source varigbles are binary. Two additional binary variablesin the
equation indicate that the systems that received grants and systems that took out loans
during the last ten years dso had higher expenses per 1,000 gallons (by $1.70 and $0.87
per 1,000 gdlons, respectively). An inverse relationship was found between the unit
total expense and the two continuous variables: operating ratio and average daily per
capita use.
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TableVI-12. Linear Regresson of the Annua Tota Expense per 1000 Gallons

Variable Coefficient t value Pr(>|t)
Intercept 4.7994 8.63 0.0000
Purchased treated water 2.3274 5.50 0.0000
Operating ratio -0.8773 -2.98 0.0035
Gallons per person per day -0.0046 -3.20 0.0017
Received grant in past 10 years 1.6952 353 0.0006
Received loan in past 10 years 0.8667 1.98 0.04%4
Residual standard error: 2.235 on 126 degrees of freedom

Multiple R-squared: 0.3819

F-statistic: 15.57 on 5 and 126 degrees of freedom; p<0.0001

Because of the significance of the source type variable (i.e., purchased water) in Table
VI1-12, the total operating expenses per 1,000 gallons were compared by supply source
(Table VI-13). The results show large differences between the systems with different
sources with groundwater having the lowest and purchased weter the highest median

total expenses per 1000 gdlons of ddivered water. The difference between mediansis
$0.93 between groundwater and surface water, and $1.73 between purchased water and
surface water systems.

TableVI-13. Didribution of Annud Tota Expense
per 1000 Gallons by Source Water Type

Statistic Ground Surface | Purchased
Number of observations 75 33 46
Mean 312 4,05 5.78
Median 245 4.38 531
Minimum 0.21 0.66 0.60
Maximum 18.78 942 14.42
Percentiles

10% 0.70 1.74 2.33
25% 1.39 2.74 3.23
75% 3.78 438 7.84
90% 5.65 6.06 9.84

Theresultsin Table VI-13 indicate that a the minimum a separate benchmark vaues for
total expenses per 1,000 gallons should be used for surface and groundwater and
purchased water systems. For example if the median value is used for comparisons
among systems, then instead of $3.47 per 1,000 gallons per year for dl systems, the
three separate benchmarks would be $2.45 for groundwater systems, $4.38 for surface
water systems and $5.31 for purchased water systems. Additiond adjustments would
have to be made to account for differencesin the mean miles of the didtribution system
and mean population served within each supply source category.
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For comparison, USEPA’s Community Water System Survey (1997) found the median
vaue of tota expensesto be $2.34 per 1,000 gdlons for systems serving 501- 1,000
persons, and $2.04 for systems serving 1,001-3,300 persons. For systems serving 1,001-
3,300 persons, the unit costs were $1.72 for groundwater systems, $2.32 for surface
water systems and $3.60 for purchased water systems.

Unit Cost (Oper ating Expenses)
The annua operating expenses per unit are shown in Table VI-14. They indicate
somewhat narrower ranges than in case of total expenses.

TableVI-14. Annud Operating Expense Per 1,000 Gallons Ddlivered,
Per Connection, and Per Population Served

Operating Operating Operating
Statistic expense per expense expense per
1,000 gallons | connection person
($/gal) ($/conn) ($/person)
Number of obs. 156 253 273
Mean 354 240 106
Median 2.85 55 79
Min 0.01 1 0.40
Max 20.89 2,663 685
Percentiles
10% 0.99 55 24
25% 1.74 109 48
75% 453 284 134
90% 6.36 447 685

The percentile vaues indicate that for 50 percent of the reporting systems, the annua
operating expense fell between $1.74 and $4.53 per 1,000 gallons. The corresponding
range for operating expenses per service connection was between $109 and $284 and for
the operating expense per person served between $48 and $134. The corresponding ratio
of the 75- to 25-percentile values are 2.6, 2,6 and 2.8, indicating that the standardization
of the operating expenses by the volume of water delivered and by service connection
may be dightly better for benchmarking than population served.

Thelinear regression of the annual operating expenses per 1,000 gdlonsisshown in
Table V-15. The purchased water supply source is found to be a significant predictor of
this unit cost. The other three variablesinclude: operating ratio, per capita use, and
systems that have received grants.

VI-15



TableVI-15. Linear Regression of the Annua Operating Expense Per 1,000 Galons

Variable Coefficient | tvalue | Pr(>|t|)

Intercept 48216 | 11.0729 0.0000
Purchase treated water 19711 5.8978 0.0000
Operating ratio -1.1637| -5.0029 0.0000
Gallons per person per day -0.0034 | -2.9851 0.0034
Recelved grant in past 10 years 1.1105 2977 0.0035

Multiple R-squared: 0.4187

Residual standard error: 1.766 on 127 degrees of freedom

F-statistic: 22.87 on 4 and 127 degrees of freedom; p<0.0001

The operating expenses for purchased water systems were approximately $1.97/gallon
higher than in other systems. Table VI-16 shows the breakdown of unit operating

expenses by supply source.

TableVI-16. Didribution of Annua Operating Expense
per 1,000 Gallon by Source Water Type

Statistic Ground | Surface | Purchased
Number of observations 75 33 46
Mean 2.62 3.32 4.81
Median 2.08 3.38 4.68
Minimum 0.21 0.66 0.60
Maximum 18.78 7.80 12.90
Percentiles

10% 0.62 1.19 1.96
25% 1.28 1.97 2.84
5% 2.99 419 6.22
90% 453 5.75 7.48

Table VI-16 indicates that the operating expenses per 1,000 gallons were the lowest in
groundwater systems and highest in purchased water systems. Approximately 50
percent of groundwater systems fell within $1.28 to $2.99 per 1,000 gallons (based on
the 25™ and 75" percentile values). Corresponding ranges for surface water systems
were $1.97 to $4.19 per thousand gallons, and for purchased water, $2.84 to $6.22 per
thousand gdlons.

Unit Revenues (Gross Revenue)
Severd unit cost and production indicators were calculated. These examine the

relationship between gross and net revenues and the number of gallons delivered, and
the number of persons and connections served.
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Table VI-17 shows the decriptive statistics for three unit mesasures of gross revenue:
gross annua revenue (in dollars) per 1,000 gallons of system deliveries, per service
connection and per person served.

TableVI-17. Gross Revenue per 1, 000 Galons Delivered,

Per Connection, and per Person Served

Gross Gross Gross
Statistic revenue per revenue per revenue per
1,000 gallons | connection person served
($/gal) ($/conn) ($/person)
No. of obs. 140 191 201
Mean 4.80 325 151
Median 4.26 290 125
Min 0.47 8 2
Max 1324 1,348 794
Percentiles
10% 131 126 51
25% 2.78 172 81
75% 6.48 419 173
90% 8.66 562 274
Note: 16 systems with less than 16 connections were not included in the per
connection analysis because of the influence of large wholesale water systems
with few connections which are included in the data.

The median vauesin Table VI-17 indicate that one haf of the reporting systems had the
annua gross revenue less than $4.26 per 1,000 gallons of water ddlivered, less than $290
per service connection and less than $125 per person served. The corresponding 75
percentile values are $6.48/1,000 gallons, $419/connection and $173/person. While
these values indicated how much revenue is being raised on average, they do not provide
an indication if these amounts are sufficient to cover costs. The USEPA (1997) showed
median values of total revenues per 1,000 gdlons sold ranging from $2.25 to $3.08. The
corresponding per capita values ranged from $79 to $97.

Theregresson of the unit revenue in Table VI-18 shows the dependence of gross
revenue per 1,000 gallons on groundwater and purchased water supply source, deliveries
in galons per person per day, the operating ratio, use of grant funds, and population
served.
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TableV1-18. Linear Regression of the Annua Gross Revenues Per 1.000 Gallons

Variable Coefficient t value Pr(>|t))
Intercept 4.3498 6.5412| 0.0000
Purchase treated water 1.7025 29773 | 0.0035
Operating ratio 0.6762 22782 | 0.0244
Gallons per person per day -0.0058 -4.0173| 0.0001
Received grant in last 10 years 1.2464 26222 | 0.0098
Groundwater source -11679| -21864| 0.0306
Population served -0.001| -16777| 0.0959
Residual standard error: 2.247 on 125 degrees of freedom

Multiple R-squared: 0.3796

F-statistic: 12.75 on 6 and 125 degrees of freedom; p<0.0001

The breakdown of unit gross revenue by water source is shown in Table VI-19.

TableVI-19. Didgribution of Gross Revenues
Per 1,000 Gallons by Source Water Type

Statistic Ground | Surface | Purchased
Number of observations 65 31 43
Mean 3.78 4.60 6.81
Median 3.20 459 6.58
Minimum 0.61 0.47 0.86
Maximum 18.80 9.55 13.24
Percentiles

10% 1.03 1.08 2.95
25% 191 3.82 4.20
7% 450 5.75 9.09
90% 7.70 6.70 10.97

In comparison to Table VI-17, the gross revenues for surface water systems are close to
the average for dl systems (i.e,, $4.81). Groundwater systems have lower than average
revenues while purchased water systems have higher than average revenues per 1,000
gdlons.

Unit Revenues (Net)
Table VI-20 compares sample datistics for systems with reported positive net revenue.
The sample means are $1.54 per 1,000 gallons, $105 per service connection, and $50 per

person served. The median vaues are sgnificantly lower indicating aright-tail skew of
the digtribution of the sample.
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Table VI-20. Annua Net Revenue per 1, 000 Galons Ddlivered,
per Connection, and per Person Served

Net Revenue Net Revenue Net Revenue
Statistic Per 1,000 Per Connection per Person
Gallons ($) (%) Served ($)
No. of observ. 106 141 152
Mean 14 105 50
Median 0.97 76 32
Min 0.01 1 0
Max 18.79 540 540
Percentiles
10% 0.06 15 5
25% 0.34 32 14
5% 1.86 156 59
90% 3.56 228 107
Note: These statistics were estimated using only those water systems having positive
net revenues. Also, 16 systemswith lessthan 16 connections were not included in
the per connection analysis because of the influence of large wholesale water
systems with few connections which are included in the data.

A regression andyss found no sgnificant relationship between systems Size, source,

and ownership characteristics and annua net revenues per 1,000 gdlons. Table VI-21
indicates that the only factors that were found that influenced annud net revenues were
whether the system had aloan in the past 10 years, and the estimated rate of growth (as
measured by theratio of anticipated future service population to the number of persons
sarved five years previoudy).

TableVI-21. Linear Regression of the Annua Net Revenues

per 1,000 Gdlons
Variable Coefficient | tvalue | Pr(>|t|)
Intercept 17791 554| <.0001
Loan in past 10 years -1.0485 -3.07 0.0027
Forecast change persons served -0.6157 -3.28| 0.0014

Residual standard error: 1.631 on 102 degrees of freedom
Multiple R-squared: 0.1777
F-statistic: 11.02 on 2 and 102 degrees of freedom; p<0.0001

Systems that had |oans were likely to have lower annual net revenues per 1,000 gallons,
as were those which anticipated higher forecast growth rates.
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Operating Ratio

Numerous types of operating ratios are typically used to assess the relaionship between
revenues and expenditures. The operating ratio used here was ca culated by dividing
gross revenues by the systems operating expenses. Where reported, depreciation was
|eft in the denominator. An operating ratio of 1.0 indicates that the enterpriseis just
collecting enough revenues to cover the basic costs of operation. A ratio of 1.2 has been
recommended as evidence of a system in reasonable financid hedth. Table VI-22 shows
the digtribution statigtics for the operating ratio for dl participating systems, aswell as

for only those with positive net revenues.

TableVI-22. Operating Ratio

Systems with
Statistic All systems | positive net
revenue
Number of observations 196 136
Mean 161 1.87
Median 144 1.65
Min 0.05 1.00
Max 9.18 9.18
Percentiles
10% 0.81 111
25% 1.08 1.32
5% 1.89 2.06
90% 247 2.67

Of the 350 systems in that responded to the survey, 154 did not provide enough
information to compute an operating ratio. Of the 196 with adequate financia
information, 136 systems had positive net revenue.

The regression equation in Table VI-23 indicates that the values of the operating ratio
depends on total non-sdes revenues, the number of wholesale connections, and per
capitause. Surface water systems have, on average, an operating ratio that is 0.2 lower
than in other systems.

TableVI-23. Linear Regression of the Operating Retio

Variable Coefficient | tvalue Pr(>|t])
I ntercept 14576 17.5061 0.0000
Gallons per person per day 0.0006 1.6063 0.1107
Non-sales revenues 0.0000 21451 0.0339
Number of wholesale connections 0.0097 3.7759 0.0002
Surface water -0.1994 -1.4746 0.1428
Residual standard error: 0.6282 on 126 degrees of freedom
Multiple R-squared: 0.1551
F-statistic: 5.785 on 4 and 126 degrees of freedom; p=0.0026
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Debt Service Coverage Ratio

Not only must water systems earn enough revenues to cover the day-to-day costs of
systemn operations, but they must so be able to pay off any debts that have been
accumulated by the sysem in atimely fashion. Many measures have been developed to
evauate the ability of abusinessto cover its debt requirements. The measure used here,
debt service coverage ratio, is caculated by dividing the net available revenue (gross
revenue minus operating and maintenance expenses, but not including depreciation) by
annud interest and principle charges. A ratio of 1.0 would indicate that awater system
has just earned adequate revenues to cover its debt payments. Table VI-24 shows
gatigtics for the debt service coverage ratio for 46 responding systems.

Table VI-24. Debt Service Coverage Ratio

Statistic Debt coverage
ratio
Number of observations 46
Mean 1.8
Median 14
Min -5.8
Max 174
Percentiles
10% -0.9
25% 0.7
5% 25
90% 35

These sysems provided sufficient financid information to caculate thisratio. Thirteen

of the 46 systems had debt service coverage retio of less than 1.0, and the median value
of theratiowas 1.4. Also, respectively, 25 percent and 10 percent of systems have a
ratio greater than 2.5 and 3.5.

The regresson andysisin Table VI-25 suggests thet there is a pogitive relationship
between debt service coverage and groundwater as awater source and the net revenue
per person served.

TableV1-25. Linear Regression of the Debt Service Coverage Ratio

Variable Coefficient | tvalue Pr(>[t])

Intercept 0.8108 1.3662 0.1795
Groundwater source 2.3595 2.6655 0.0110
Net revenue per person served 0.0289 4.0495 0.0002

Residual standard error: 2.837 on 40 degrees of freedom
Multiple R-squared: 0.3332
F-statistic: 9.995 on 2 and 40 degrees of freedom; p=0.0003
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ANALYSISOF SYSTEM CAPACITY RATIOS

Maximum-Day to Aver age-Day Pumpage

The system peeking factors for the surveyed sysems are shown in Table VI-26. The
median vaue of the peaking factor was 1.6 and declined from 1.8 for very smal systems
to 1.4 for systems serving more than 3,500 persons, thus showing a dependence of the
peeking ratio (maximum-day to average-day ddiveries) on sysem sze.

Table V-26. Mean and Median Peaking Factor

by System Sze
#. of | Ratio of max day to
System size Obs. average day
Mean Median
All systems 244 1.96 16
System size:
<101 32 24 1.8
101-500 67 2.1 1.6
501-1,000 57 1.9 17
1,001-3,500 72 17 15
>3,500 16 1.7 1.4

The regression equation in Table VI-27 indicates that peaking ratio is sgnificantly

higher for groundwater systems than for purchased and surface water systems, and lower
for sysemswith larger transmisson and digtribution sysems. No sgnificant

relationship of population served or other Sze variables was found.

Table VI-27. Linear Regression of the Peaking Factor

Variable Coefficient | tvalue Pr(>|t])

Intercept 17474 13.7369 0.0000
Groundwater source 0.3619 2.2572 0.0250
Miles of trans. & distribution -0.0010 -1.7006 0.0905

Residual standard error: 1.151 on 211 degrees of freedom
Multiple R-squared: 0.04
F-statistic: 4.396 on 2 and 211 degrees of freedom; p=0.01347

System Capacity Ratios

The survey results indicate that the mgority of systems have the excess capacity to meet
thar maximum-day demands (Table V1-28). The regresson resultsin Table V1-29 show
that more system capacity is associated with younger systems and municipa systems.
However, the coefficient for municipa ownership is of margind satistica significance,
and has to be interpreted with caution.
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Table VI1-28. Mean and Median Ratio for Maximum Capacity to
Maximum Day Pumpage by Sysem Size

No. of | Ratio of max capacity to
System size Obs. max day
Mean Median

All systems 206 2.95 1.8
System size:

<101 18 4.0 2.8

101-500 52 3.4 2.4

501-1,000 48 2.1 17

1,001-3,500 71 2.2 15

>3,500 14 3.5 15
Note: 5 systemswith ratios over 15 were not included in
the calculations for the smallest size category .

Table VI-29. Regression of System Cgpacity to Maximum Day Ratio

Variable Coefficient | tvalue | Pr(>[t])

Intercept 170110 1.6256| 0.1058
Age of system -04742 | -2.1386 | 0.0338
Municipal ownership 23.6/33| 17768 | 0.0773

Residual standard error: 72.87 on 182 degrees of freedom
Multiple R-squared: 0.027
F-statistic: 2.5190n 2 and 182 degrees of freedom; p=0.08332

ANALYSISOF OPERATING COST STRUCTURE

In order to understand the structure of costs for small water systems, the percentage
breakdown of different water system expenses for the systems participating in the study
was prepared. The percent of total operating expenses for each category was caculated.
However, because participating systems did not al have expensesin every category, the
number of observation changes for every cell in the tables below (the number of
observations appear in Itdlicsin parenthesis). Also, the median valuesin the tables

below do include zero vaues when they where reported by systems.

The median vaues of percentages of tota expensesindicates that salaries and benefits

for employees represent the largest category of operating cost, which for 231 reporting
systems represented approximately one-third of total operating expenses. The cost of
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Table VI-30. Median Vaues of Percent of Totd Operating Expense Categories by

Sysdem Size
SystemSize [ All systems| <101 [ 101-500 | 501-1,000 [ 1,001-3,500| >3,500

Expense Category Percent of total expenses (number of observations)

Salaries/Benefits | 325(231) | 31.3(27) | 36.9 (66) 26.4 (56) 36.8(66) | 30.2(16)
Administration 35(197) | 4.0(23)| 29(56) 3.4(47) 4.2 (56) 3.3(15)
Utilities 9.7 (221) | 22.2(35) | 9.91 (58) 9.26 (53) 7.8 (59) 9.6 (16)
Insurance 28(184) | 43(19)| 35(47) 2.6 (44) 2.6 (59) 2.3(15)
Water Purchases 436 (78) | 75.1(9) | 55.3(28) 44.6 (14) 25.1 (19) 13.4 (8)
Chemicals 51(148)| 49(16)| 7.2(41) 3.7 (35) 5.1 (44) 6.8 (12)
Supplies 83(178) | 24.6(18) | 9.2 (45) 7.3 (45) 8.0 (58) 6.5 (12)
Contract Services 92(157) | 21.9(22) | 9.6(39) 8.7 (39) 7.4 (46) 6.0 (11)
Taxes 3.1(77) 2509)| 23(22) 4.0 (18) 3.1(24) 0.6 (4)
Depreciation 233(76) | 21.7(4)| 22.3(11) 234 (17) 23.3(32) | 259(12)

Water purchases is the second largest category for dl systems, however, this result

gopliesto purchased water sysems and isaminima category for sysems that primarily

use surface and groundwater sources.

Table VI-31. Median Vdues of Percent of Total Operating
Expenses Categories by Water Source.

System Size All systems| Ground Surface | Purchased
Water Water Water
Expense Category | Percent of total expenses (number of observations)
Salaries/Benefits | 325(231) | 34.2(123) | 42.1(50) 20.0 (56)
Administration 35(197) | 4.1(105)| 3.0(41) 2.3 (50)
Utilities 9.7(221) | 134 (133)| 7.6(45) 2.8 (41)
Insurance 2.8 (184) 31(99)| 32(44) 2.2 (41)
Water Purchases 43.6 (78) 82(18)| 94(12 52.6 (57)
Chemicals 5.1(148) 42(89) | 9.9(45) 2.4 (13)
Supplies 8.3(178) | 11.4(100) | 7.3(42) 5.0 (36)
Contract Services 92(157) | 11.8(88)| 5.3(30) 9.5 (38)
Taxes 31(77) 31(44)| 32(16) 1.7 (17)
Depreciation 233(76) | 239(40) | 234 (17) 233 (19)

Note: Twenty (20) ground & surface water systems also reported purchase water
expenses and are included in this analysis.

Another large cost category is depreciation, and was in the range of 20-25 percent of
total expenses for those systems reporting depreciation expenses. Utilities, supplies, and

contract services represent the next three largest expense categories, representing
dightly less than 10 percent for most groups of systems (Tables VI-30 and V1-31).
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Table VI-32. Median Percent of Total Operating Expenses Categories by Ownership.

System Size All Muni- Other Private Home MHP Other
systems cipal public owners private
Expense Category Percent of total expenses (number of observations)

SalariesBenefits | 32.5 (231) | 37.2 (156) | 23.4 (30) | 27.0 (10) | 389 (10)| 230(6) | 24.0(17)

Adminisiration 35(197)| 33(121)| 30(28)| 54(9)| 43(18) 87()| 45(15)

Utilities 9.7(221) | 96(136)| 7.7(29)| 152(10) | 20.7(19) | 288(10) | 5.5(15)
Insurance 28(184) | 29(111)| 2.3(28) 28(9) | 4.7(16) 32(Q3 | 25(16)
Water Purchases | 43.6(78)| 524(37)| 302(22)| 491(4)| 728(3) - (0) | 41.6(11)
Chemicals 5.1 (148) 6.3(99) | 15(18) 44(6)| 4.4(10) 59(5) 9.9(9)
Supplies 83(178)| 9.0(118)| 7.3(23) 89(5) | 11.0(13) 159(18)| 29(11)
Contract Services | 9.2 (157) 73(93)| 7.8(23)| 155(5)| 27.2(15) 546 (8) | 12.1(12)
Taxes 31 (77)| 32 (43)| 1.3 (10)| 7.7 (4| 3.0 (11) 89 (2 16 (7)
Depreciation 233(76) | 21.8(35)| 269(18)| 19.0(6)| 249(7) 16(7) 315(8)

AVERAGE PRICE OF WATER

The average price of water was calculated from the theoretica monthly bill for a
resdentid consumer at the consumption leve of 6,000 galons. The average price per
1,000 gallons ranged from $0.78 to $10.17 per 1,000 galons. Table 33 showsthe
differencesin average price per 1,000 gallons between different systems.

Table VI-33. Descriptive Statistics for Average Price of 1,000 gallons per Month

Number of $ per 1,000 gal month
Grouping variable observations Mean Median
All systems 263 4.30 4.17
System size:
<101 A 3.66 3.14
101-500 81 454 4.38
501-1,000 63 4.12 3.67
1,001-3,500 72 4.29 4.27
>3,500 13 542 5.18
Source type:
Ground 138 3.28 2.88
Surface 51 5.25 5.25
Purchased 72 5.58 5.42
Ownership category:
Municipal 177 3.89 3.64
Other public 32 5.70 5.25
Private 10 443 453
Homeowners assn. 24 417 4.35
Mobile home park 2 5.80 5.80
Other private 14 5.59 5.98
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TableVI1-34. Linear Regression of Average Price of Water

Variable Coefficient | t-Statistic | Probability
Intercept 6.5991 19.0410 0.0000
Groundwater systems -2.2342 -9.2948 0.0000
Public ownership -1.2782 -3.9322 0.0001
Received grant in last 10 years 0.8784 27130 0.0073
Max Day (1,000 galons) -0.0006 -2.2420 0.0261
Residual standard error: 1.678 on 194 degrees of freedom

Multiple R-squared: 0.3586

F-statistic: 27.12 on 4 and 194 degrees of freedom; p=0.0000

Note: “Public” ownership includes both municipal and other public systems.

The three binary variablesin Table 34 indicate that on average systems using
groundwater charged $2.23 less per 1,000 gdlons than surface and purchased water
systems. Publicly owned systems charged $1.28/1,000 less than private and ancillary
systems. Also, systems that received grants charged $0.88/1,000 gallons more. The
price was dso negatively related to maximum day ddliveries, which in thiscaseisa
measure of system size. The price was lowered by $0.60 for each million gallons of
maximum-day ddliveries. The equation of Table 34 explained 36 percent in the variance
among the 194 reporting systems.

Additiond variables add explanatory power to the multiple regression equation,
however, because of the missng vaues, the number of observations on which the moddl
isedimated issmdler. Table 35 shows aregresson modd with eight explanatory
variables, which is estimated for 118 systems with available data

Table VI-35. Extended Regression Modd for Average Price of Water

Variable Coefficient | t-Statistic | Probability
Intercept 5.0287 11.8181 0.0000
Groundwater system -1.16636 -5.4162 0.0000
Max Day (1,000 gallons) -0.0012 -3.5623 0.0005
Age (years) -0.0144 -2.7906 0.0062
Loan in past 10 years 0.9543 2.7430 0.0071
Capacity to av. day ratio 0.0285 27172 0.0076
Growth in connections ratio 0.7108 2.9618 0.0037
Number of storage tanks 0.3435 2.5639 0.0117
Residual standard error: 1.641 on 110 degrees of freedom

Multiple R-squared: 0.4209

F-statistic: 11.42 on 7 and 110 degrees of freedom; p<0.0001

The resultsin Table 35 indicate that the average price of water was aso higher for
systems with arecent history of growth in the number of connections and groundwater
systems. The price aso increased with the ratio of system capacity to average day
production and the number of storage tanks in the systems, and whether the system had a

loan in the past 10 years. The average price decreased with maximum-day pumpage and
system age.
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Aswould be expected, a highly significant relationship was found between price and
gystem’s cog, estimated for 139 systems based on available data, was:

Average Price= 2457 + 0.499 (Total Expenditure/1000 gdlons)
(9.90) (9.96)

This relationship explained 42 percent of variation in average price among the sysems.
It indicates that per each dollar in tota annua expenditure per 1,000 gallons of water
produced approximately $0.50 was added to the average price of water.

For 139 reporting systems the median price charged was 23 percent higher than the unit
cod (total expenses). Thismargin of net revenues varied dightly by system size and
ownership categories (Table VI-36).

Table VI-36. Tota Expense per 1,000 gallons and Price per 1,000 Gallon

Total Expense Average Price
Grouping variable | Number of | $per 1,000 gal | $ per 1,000 gal
observations | Mean | Median | Mean | Median
All systems 139 4.14 3.53 4.52 4.33
System size:
<101 14 335 295 4.75 4.39
101-500 41 4.34 3.90 472 4.67
501-1,000 31 3.63 2.92 3.96 3.28
1,001-3,500 44 4.42 4.23 4.42 4.29
>3,500 9 4.76 441 5.68 5.62
Source type:
Ground 64 2.87 243 3.35 2.94
Surface 29 4.20 4.38 4.98 5.20
Purchased 45 5.83 5.46 5.89 6.08
Ownership category:
Municipal 87 3.79 3.33 4.08 3.83
Other public 25 5.03 4.28 544 5.18
Private 4 3.40 3.72 4.56 455
Homeowners assn. 11 3.35 2.83 4.33 4.20
Mobile home park -- -- - - --
Other private 10 5.79 4.90 6.02 6.24

THE SELECTION OF BEST PERFORMING SYSTEMS

In order to establish areference set of “best water” systems, a set of the criteriawere
prepared that were generaly agreed upon as necessary for an effective system, based on
the comments that were collected from loca decison makers, system operators,
regulators and researchers during this study. These were organized into a set of “gold
system” criteria
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Table VI1-37 below describes the progressive “filtering” that was performed on the
sample of water sysemsthat participated in the survey. Thirty systems were identified
using the following criteriafor indusion:

1) Smdl systems: those respondents serving less than 3,500.
2) Sysemsthat werein regulatory compliance over last 3 years: no maximum
contaminant level or monitoring and reporting violations in the past three years.
3) Sysemsthat met the study’s highest reliability criteriac no boil weater ordersin the
past year.
4) Sysemsthat had a postive cash flow: net revenue greater than zero, or if negetive
net revenues, reserve fund is greater than three times annual total expenditures.
5) Sdf-supporting systems: have not had to rely on grant fundsin the past 10 years.
6) Systemsthat were able to respond to a minimum number of questionsthat are key to
characterizing operating and financid characterigticsincuding:
Estimated population served
Edtimated average daily pumpage
Water rates
Revenues and expenses
Tota Deliveries
7) systems with “unaccounted-for” water of 20 percent or less, if reported.

Table VI-37. Best Parforming System Criteria

# Number of
Progressively exclusive criteria Systems
All sygemsin sample 350
1 | Systems serving less than 3,500 persons 331
2 | No maximum contaminant leve violation 271
No monitoring and reporting violations 199
3 | No bail water ordersin the last year 151
4 | Net revenues >0, unlessreserve fund > 3 57
years of total expenditures
5 | No Grants 51
6 | Minimum reporting on survey
Estimated population served 51
Edtimated average daily pumpage 45
Water Rates 44
Revenues and expenses 44
Tota Ddiveries 34
7 | Unaccounted-for use less than 20 percent 30
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Some of the key characteristics of the best performing systems appear in Table VI-38.
The data for individua systems show that the top 30 systems, with only afew
exceptions, had less than 1 employee per 100 connections. The median monthly water
bill for 6,000 gallons was $12.50, but ranged from $9.90 to $543.60. Net revenue per
1,000 gdlons of ddliveriesranged from $0.30 to $7.93.

The operating ratio ranged from 1.02 to 3.73, with amedian value of 1.77. The debt
service coverage ratio (available for only six of the thirty systems ranged from 1.75 to
3.73 with amedian value of 2.69.

The purpose of Table VI-38 isto determine how individud systems measured on severd
indicators. For example, the first system in the table has a service population of 300, has
an operating ratio of 2.86, as well as one of the lowest operating expenses per 1,000
gdlons, has no debt and net revenues per 1,000 gdlonsthat is nearly twice the median
vauefor dl sygems.

For benchmarking purpaoses, the firgt four columns capture the systems characteristics
which can be used by individua systemsto find a close maich for their syssems. For
example, a public groundwater system serving gpproximately 1,000 persons can be
matched to systems number 6 and number 7. The operating ratio for the first systemis
1.1, and 2.33 for the second system. The largest differences between these two
meatching systems is the monthly weater and net revenue.

The digtribution of systems participating in the survey that met the best performing
system criteria gppearsin Table VI-39 below. The table aso shows the percentage of
participating systemsin each category that met these criteria, and the mean vaues of
severd operationd and financid indicators. Table VI-39 groups the systems from Table
V1-38 by system size, source, and ownership type. The median vauesin the table can
be used as benchmarks for each type of system.
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Table VI-38. Key Characterigtics of Systems Mesting the Best Performing System Ciriteria

Net Debt Total Operating Gallons Miles of

# Owner Pop Total % Non- Employees Price for Revenue Operating service expense expense Per T&D

-ship served conn. residential per 100 6,000 per ratio coverage per per Person per

type conn. Conn. gal/month 1,000 gal ratio 1,000 gal 1,000 gal per day 100 conn.
1 1 300 135 11.9 0.37 $16.67 $1.84 2.86 $0.99 $0.99 110 5.9
2 1 487 224 10.3 0.45 23.20 1.15 1.8 1.42 1.42 90 1.8
3 1 550 245 3.7 0.61 11.00 3.49 1.79 . 4.40 4.40 78 .
% 4 1 700 344 14.5 0.15 12.44 1.27 1.75 3.61 3.46 2.71 82 1.8
E 5 1 761 280 10.7 0.71 13.76 0.23 1.66 3.78 2.42 71 1.6
= 6 1 1000 474 15.8 0.53 13.50 0.18 1.1 1.69 1.69 112 1.5

a 7 1 1089 409 12.2 0.49 38.40 0.73 2.33 . 3.14 1.66 63

% 8 1 2600 947 19.1 0.21 16.00 0.85 1.81 2.73 2.40 1.79 76 .
@) 9 2 21 21 9.5 7.14 26.00 2.19 1.47 4.63 4.63 211 2.2
% 10 2 170 167 2.4 1.2 30.00 1.17 1.42 2.83 2.83 185 12.0
11 3 1250 603 14.4 0.5 9.89 0.12 2.04 0.50 0.30 1291 3.0
12 4 98 36 0 0 46.50 1.25 1.9 1.39 1.39 140 2.8
13 4 400 140 0 0.71 15.00 0.5 1.47 1.06 1.06 121 7.1
14 1 500 285 14 0.53 18.50 0.03 1.19 4.38 3.71 82 2.1
15 1 520 244 7.4 0.41 24.00 0.63 1.18 3.53 3.53 68 0.8
% 16 1 610 275 0.7 0.73 19.70 0.14 1.04 . 3.73 3.73 55 6.6
E 17 1 701 289 12.5 0.69 23.75 1.13 2.18 2.12 2.82 1.81 133 .
| 18 1 1500 626 0.6 0.64 53.55 2.08 1.87 3.73 4.68 3.61 228 58.1
(:/)> 19 1 2225 918 10.1 0.16 10.50 0.31 1.47 . 0.66 0.66 168 1.3
20 1 3100 1383 33.3 0.29 32.46 1.48 3.92 1.75 3.17 1.19 108 2.6
21 3 20 20 0 2.5 45.00 4.85 2.03 4.70 4.70 181 30.0
22 1 115 39 0 1.28 25.00 0.07 1.02 3.00 3.00 91 5.1
al 23 1 300 123 4.07 0 29.4.0 0.45 1.08 5.81 5.81 53 4.1
% 24 1 378 378 6.6 0.4 38.85 7.93 3.12 3.73 3.73 187 4.0
<| 25 1 400 120 0.8 0.83 48.00 3.76 1.89 4.24 4.24 34 10.0
L 26 2 675 228 1.8 0.44 44.02 2.25 1.44 . 5.13 5.13 65 11.0
&) 27 3 69 41 0 9.76 20.10 0.82 1.78 2.64 2.73 1.99 188 85.4
E 28 4 130 42 2.38 2.38 33.00 0.46 1.08 5.79 5.79 72 4.8
29 6 430 430 0 0.12 26.30 2.49 4.4 0.73 0.73 204 1.9
30 6 2000 380 0 0.26 36.50 0.47 1.07 7.00 7.00 33 72.4
Mean 770 328 7.30 1.15 26.70 1.48 1.84 2.76 3.25 2.92 153 13.1
Std.Dev 785 311 7.77 2.09 12.50 1.70 0.82 0.79 1.68 1.75 222 22.8
Median 510 260 5.34 0.51 24.50 0.99 1.77 2.69 3.32 2.77 100 4.0
Max. 3,100 1,383 33.33 9.76 53.60 7.93 4.40 3.73 7.00 7.00 1,291 85.4
Min. 20 20 0.00 0.00 9.90 0.30 1.02 1.75 0.50 0.30 33 0.8

Ownership types. 1=municipal; 2=other public; 3=private; 4=homeowners association; 6=cother private. No mobile home parks met all the best performing system criteria.
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Table VI-39. Percent of Systems Mesting the Best Performing System Criteria,

and Median Vaues of Indicators by

Size, Source and Ownership Type

Grouping variable Percent | Median Median
of gallons Median Median Net Median Median Total Operating
#.of | systems | per person | 6K/month revenue per Operating | expense per expense per
obs. (%) per day price($) | 1,000 gal ($) Ratio 1,000 gal ($) | 1,000 gal ($)
All systems 30 9% 100 $24.50 $1.48 1.77 $3.32 $2.77
System size:
<101 4 6 184 35.50 172 1.8 3.68 331
101-500 11 10 91 26.30 115 15 3.00 3.00
501-1,000 8 10 74 16.73 0.88 15 3.63 312
1,001-3,500 7 8 108 32.46 0.73 1.9 314 1.66
Source type:
Ground 13 10 110 16.00 115 1.8 240 1.69
Surface 8 13 121 23.88 0.88 1.7 3.63 357
Purchased 9 10 72 33.00 0.82 14 4.24 4.24
Ownership category:
Municipal 19 10 82 23.20 0.85 1.8 3.46 271
Other public 3 7 185 30.00 2.2 1.4 4.63 4.63
Private 3 20 188 20.10 0.82 2.0 2.73 1.99
Homeowners assn. 3 8 121 33.00 0.50 15 1.39 1.39
Mobile home park 0 0 -- -- -- -- - --
Other private 2 8 119 31.40 148 2.7 3.87 3.87
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VII. CONCLUSIONS

This study represent one of the earliest, if not the firdt, attempt to collect financid and
operating data from small water systems for the purpose of developing benchmarks. The
results of the study, while far from definitive, do provide inaghtsinto the management of
amal sysemsin the Midwest, and can provide guidance for smilar, future studies.

The principa outcome of this study is alarge information base that describes the
operational, economic and financid characterigtics of smal public water supply systems
in ten states of the Midwest. Thisbody of information was collected through
consultations with experts, Site visits, and focus group meetings and through a 40-
question mail survey of 350 smdl sysems. This chapter provides a summary of key
findings of the study, especidly those that pertain directly to the objectives of the project.
Severd recommendations for further research are dso given. The key findings and
recommendations are derived from the results of al of the research components. More
information about each finding, aswdl asinformation on other findings can be found in
the previous chapters of this report, primarily in Chapters 4, 5 and 6. Detailed
documentation of research resultsis included in the appendices.

KEY FINDINGS

The mgor findings of the study pertain to the chalenges smdl sysemsface in order to
achieve long-term financid integrity while meeting dl sate and federd performance
guideines. Thefindingsthat emerged from this sudy are summarized below.

1. The adoption and use of benchmarking procedures is not atop priority for the
managers of smdl public water supplies sysems. The practice of usng
indicator measures to assess financia performance also appearsto berare.
The mgority of water syslem managers focus on the uninterrupted operation
of their systems and tend to take atechnical view of the system performance,
even though they are well aware of the difficulties in securing sufficient
financia resources to cover the cost of operation and upgrading of their
physica plant. The survey reveded that only one-third of system managers
use some type of financial assessment indicator. The mgority of respondents
used only net revenues, an assessment that would be expected of every
business enterprise. Less than 10 percent of managers caculated operating
ratios or debt service coverage ratios to monitor their financid condition.

2. The assessment of the Expert Panel Consultation members asto the
difficulties of usng asurvey to collect data to develop benchmarks was
confirmed. Few systems responded to the survey (less than 20 percent). Of
those systems that did respond to the survey, many did not respond to
questions that requested financia information about their sysems that could
be used in the development of benchmarks.
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The topic of water rates dominated every component of the study. System
managers, technica assistance staff, and regulatory officids al commented on
the problem of establishing full-cost pricing and the inability of many sysems
to raise adeguate revenues. Survey respondents rated increasing rates and
developing new rate structures as their most important future task. The survey
dataaso indicate that the prices and tariff structure vary substantidly among
systems and are correlated with some performance indicators. In spite of the
difficulty of developing a comparable price between these many different
pricing structures, and the fact that water prices should vary by the unique cost
characterigtics of each system, water rates appeared to be the primary
comparative indicator used by managers and water system decision makers.

The availability of financid records and related data that are needed to
caculate financid indicators (other than price of water) appears to be limited.
Only four out of 10 systems prepare monthly financid reports and only
dightly more than one haf of the managers indicated that they have annua
budgets. Because of the expert consensus that only systems with good data
are likely to respond to the financia surveys, and the non-response rate of
closeto eighty percent, the actual proportion of systems with inadequate
financid recordsis likely to be substantidly higher.

Efforts to conduct financid performance or “ capacity” assessment of small
drinking water system are d o likely to be hampered by alack of technica
support on financid mattersto small systlems. Only 30 percent of survey
respondents had used the services of any technical advisors, and comments
from the focus groups and interviews with system managers suggest thet even
the most basic financia record keeping and planning islacking in many small
systems. A surprisingly small number of systems who responded to the
survey appear to be taking advantage of the services provided by the National
Rura Water Association gate affiliates, the Rurd Community Assstance
Program regiond affiliates, or state offices of the USDA’s Rurd Development
program. However, those respondents who did use these programs praised
them highly.

The anadyss of system rdiability found the relationship between operating

ratio and systems reliability as measured by the number of boil water orders.
Thistiesinto the observation by most systems that one of their greatest needs
isto take actions to improve their rates and rate structure. However, adetailed
datidticd anayss of the variagbility in the operating ratios reveded that

adequate leves of the ratio were linked both to higher prices for water and
lower unit cogts of system operations. One way to interpret these results is
that the mgjority of smdl systems are well aware of their need to improve

their revenue sufficiency and their financid pogtion.
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RECOMMENTATIONS

The outcomes and experience of this project lend support to the following
recommendations for future investigations of samdl public water supply system and for
formulating appropriate ass stance programs.

1.

The development of benchmarks for the community of smal water systems
requires detailed financia and operating data for a representative sample of
amdl sysems. The mail survey gpproach used in this sudy and the financid
data that were reported may not be representative for the entire population of
amall systems. Other sources of data need to be examined in order to improve
and expand the benchmarks suggested in this study. The potentia of using
exigting nationa databases to develop benchmarks should be explored. Other
exiging information, such asthe files used to monitor repayment of Rurd
Developments loans could dso prove useful to future benchmarking studies.

While the experience-based financid benchmarks devised from the
investment service community are applicable as generd “rules of thumb” for
small water systems, more meaningful benchmarks can be derived only
through the andysis of amdl system financid data. By using alarge sample,
such andysis could help identify those systems that can serve as models for
different categories of smal systems.
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