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ABSTRACT

A COMPARISON OF DECISION MAKING AND ADMINISTRATIVE ORGANIZATION
FOR MUNICIPAL WATER SUPPLIES IN MEDIUM-SIZED AND
SMALL ILLINOIS MUNICIPALITIES

The study was designed to provide information on the decision
making and organizational characteristics of municipally owned
water systems in small and medium-sized Illinois municipalities,
and to relate these characteristics to municipal as well as

other water system characteristics. Data on the municipal water
systems of 228 Illinois incorporated municipalities were gathered
through mail and telephone surveys, as well as from secondary
sources. The municipalities were chosen as part of a 50-percent
sample, stratified by size, of all incorporated municipalities in
T1linois with populations between 1,000 and 50,000. In addition
to selected descriptive informtion on the water systems, the

data are reported under water system decision making; planning

and financial management; and technical management. Attempts to
determine the relationships between the dependent variables and
municipal and water system characteristics indicated a general
weakness or absence of such relationships. While the quality of
the data cannot be ruled out with certainty as the reason for the
absence of the relationships, it is suggested that the relative
lack of active interest on the part of municipalities in their
water systems may account for the findings. The historical absence
of the necessity to actively manage the water system other than in
a routine fashion may have left these water systems quite unprepared
to meet future sudden challenges.
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I. Introduction

The present report deals with municipal public drinking water
systemé in small and medium sized cities in I1linois. The concern
is not primarily with the technical, financial, and engilneering
aspects of the water system, but with the social and.organizational
factors which are related to provision of_such a local service as
public water. Specifically we will set out to determine what relation-
ship exists between the provision of water services and character-
istics of the municipality.

Most I1llinois citizens expect to have access to high quality
water for home consumption or industrial usage whenever they so desiré.
In a general sense public water supplies are probably one of the
least controversial public services supplied by local governments.
At a time of continuous crises in the provision of local public
services this is a remarkable state of events. However, all is not
totally well with drinking water supplies. Recent national tests
by the Federal EPA have indicated that pollutants may be present at
higher levels and more frequently than commonly assumed. Tunley
(1975) states that throughout the decade of the 1960's there were 128
outbreaks of illness linked to water. In.these instances 46,374
persons became 11l and 20 persons died. It is noteworthy that these
statistics are concerned with only reported outbreaks.

In addition to water quality, the ways in which the systems
operate also have been of concern. In Illinois a study of the

economics of local water systems indicated wide wvariations in the
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efficiency and quality of the fiscal management of water systems

(Afifi and Bassie, 1969).

Local public water systems are clearly not homogeneous in the

degree to which they are able to provide services, nor are the services

expected of the same nature in all municipalities,
"Bach small community has its own configuration of problems
in managing water services due to special conditions of re-
source availability, age and serviceability of plant and

equipment, and water service demands." (B. U. Dall and Hsiu-
Hsiung Chen, 1975:32).

Solutions to problems also cannot be uniform throughout the
state. Still policy makers at the state and federal level find
themselves frequently in a position of making decisions affecting
many units of government at the same time. Such decisions may range
from determining water quality and public health enforcement stan-
dards to granting funds for designing new facilities.

Rising per capita consumpbtion and urban population growth can
be considered to be the main contributors affecting the future re-
quirements for municipal water systems. The Department of Health,
Education and Welfare projects (for medium~-range population projec-
tions) that Illinois will consume 2,107 million gallons of water a
day in 1980, and 3,208 million gallons in the year 2000. According
to these projections I1linois will rank third of all the states in
1980 and fourth in the yéar 2000 for water consumption (U.S. Senate,
Select Commission on Natural Water Resources, 1959 and 1960).

The last few decades have béen characterized by changes in both
the structure and the function of American communities. There has

been an apparent reduction in the contrasts between urban and rural

social organizations. The smaller communities have been increasingly

[N}

e td

[E—)

i s

[N



-3-
embarking upon avenues of activity which mark them as being more
"citified." Along with this we have seen the phenomenal growth of
the communities which surround the central cities. In many in-
stances tracts of land which were formerly agricultural in use have
now become residential neighborhoods, while, in other cases, small,
already-existing communities have grown from small town shopping
areas to become the downtown pf an expanding city. Often these grow-
ing communities have become satellites of a nearby metropolis, and
can be seen in reality as suburbs of that city.

Several analysts (Sjoberg, 1964; Berry and Horton, 1970;

Fugqitt, 1971) have recently spoken of metropolitan dominance as

being a most important factor in any analysis of non-metropolitan
communities. Metropolitan dominance is the influence exerted within

a metropolitan system by the center city over the other population
centers, The center city not only affects the economic activities

in the secondary cities, but alsb affects their social organization

and community activities. While the large metropolitan centers affect
the surrounding cities, their influence is restricted in space and far-
ther outlying municipalities will display increasing degrees of

local autonomy.

Rice and Beegle (1972) point out that metropolitan dominance
should not be treated as a fixed attribute, but as a variable. In
other words, a metropolitan region's control over the communities of
the surrounding hinteriand can vary according to the size of the
metropolis and the accessibility (distance) of the dominating center

to these hinterland communities.
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For our IllinQis study, 1t was then necessary to construct a
variable with which we could classify the communities in question in
accordance with the twin influences of size and distance. Accordiﬁgly
we called our variable "metro" and the responding towns were divided
into three categories. Into the first category (metro 1) fell those
towns of a more rural type, which were neither close to a medium
sized SMSA (Standard Metropolitan Statistical Area), nor to a large
SMSA. The second category conbains those communities which were within
25 miles of a medium sized SMSA.l/ The final category (metro 3) con-
tains the communities located within a fifty-mile radius of the large
I1llinois SMSA centers of Chicago and East Saint Louils.

Withiﬁ each category of metrbpolitan dominance we will relate
water system characteristics and municipal characteristics to the
measures of the dependent variables: decision making concerning
water, planning and financial management, and technical management of
the water system.

The present study will delineate characteristics of municipal
water systems for Illinois' cities of between 1,000 and 50,000 in-
habitants, and determine how these characteristics relate to other

characteristics of the municipalities; The sample for this study

1/ The medium sized SMSAs within and outside Illinois were: Peoria,
Bloomington, Decatur, Champaign, Springfield, Rockford, Rock Island,

Ewmmdﬂe,hm”]mmMm,Imm,amlﬁnm}hme,hﬁ.
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was drawn during the summer of 1973 from all Illinois municipalities
with a population of 1,000 to 50,000, according to the 1970 Census.

A stratified sample was derived by selecting every other municipality
in descending order of size. A total sample of 291 communities was
drawn. The mayor and the chief sewage treatment operator were chosen
as the key respondents for each community in the sample.

The main survey was conducted in the period from June until
October, 1974, Mailed questionnaires were sent to all the mayors in
the sample. If the mayor did not reply, telephone interviews were
conducted., If the mayor refused to cooperate, the municipality was
dropped from the sample and was replaced with another of approximately
the‘same population,

Two hundred eighty~four mayors were ultimately interviewed. Since
the interviewing of other key respondents depended on the mayor, the
total sample for water systems was reduced to 284 municipalities. Of
the 284 municipalities, 8 were located in large metropolitan water
systems, For the 276'remaining municipalities, 251 water operators
were interviewed, 21 refused and 4 could not be contacted. Of the
251 systems, 228 were municipally owned. The data presented in this
study will be based on the responses which were given by those munici-
pally owned systems.

The remainder of this report will be organized in six chapters.
In the next chapter we will’report the data gathering and offer
methodological information. In chapter three we will provide general
background information on the water systems in our sample. Chapters

four, five, and six will report the development of indicators of the
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main characteristics of the water systems to be dealt with in this
study: decision making, planning and financial management; and
technical management, respectively. Tﬁese chapters will also deter-
mine how other municipal characteristics such as population size,
location, resource structure, and local government organization relate
to the characteristics of the water system. Finally in chapter seven

we will discuss some implications of the findings for the operation

of the Illinois municipal water systems.
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II. THE DATA

The sample for the present study was drawn from a universe of
all municipalties with a population of 1,000 to 50,000 according to
the 1970 Census (University of Illinois, College of Agriculture, 1971).
A total of 583 municipalities fell within this population range. A
stratified sample was derived through the selection of every other
municipality listed in descending order of size. The total sample
included 291 or 50 percent of all Illinois municipalities with a
population between 1,000 énd 50,000. The sample was chosen during

1/

the summer of 1973, <~

The mayor and the chief water plant operator were chosen aé the
key respondents for each municipality in the sample. The names, ad-
dresses, and telephone numbers of the key respondents were gathered
in January of 1974. If the municipality was served by a separate
water or sewage district or private company, the appropriate plant
was contacted.

In addition to the water system respondent we interviewed

mayors. If the community had a city manager or village administrator,

1/ The data were gathered in conjunction with a larger study on the

provision of environmental quality in Illinois cities.
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that individual was the selected respondent.l/

A second sample was drawn from the 292 towns remaining after
the community sample had been selected. The communities were listed
in descending order of size and divided into groups of five. The
third community from each group of five was chosen for inclusion in
the second sample, yielding a total of 57 communities. The 57 com-
munities were then listed in descending order of size and divided
into groups of five, the second community from each group of five
being chosen for a pre-test sample.

The interview schedules were constructed after interviews with
approximately a dozen experts in the field of water systems. In
addition the reseaxch étaff traveled to a number of Illinois munici-
palities for extensive interviews with local officials. .Intermediate
versions of the interview schedule were repeatedly tested in personal
interviews and revised.

A final pre-test was conducted in February-March of 1974 by the

Survey Research Laboratory (SRL) of the University of Illinois in Urbana.

On the basis of the pre-test results, further modifications in the
schedules were made. The SRL pre-test sample consisted of 12 communi-

ties, leaving a total of 45 communities for the replacement sample.

1/ In the eventthat the community had a city manager or a village
president, the questionnaire was directed to them. For the sake of

brevity, we will henceforth call all of these administrative officers

by the title of "mayor."

[
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The main survey was conducted by SRL beginning in June of 1974
and lasting through September. Mailed questionnaires were sent to all
the mayors in the community sample. If the mayors did not reply, téle-
phone interviews were conducted. If the mayor refused to cooperate,
the community was dropped from the sample and was replaced with a
municipality of approximately the same population. This action was
based on the stipulation that the mdyor's interview was required be-
fore the water system respondent was contacted.

The replacement municipalities were chosen from the replacement
sample of 45 communities derived from the second sample previously
discussed. Replacement was discontinued on August 14, 1974. Therefore,
those remaining municipalities in which the mayors could not be contacted,
or refused, were excluded from the rest of the survey.

From the original sample of 291 muniecipalities, 20 were replaced.
Thus, altogether, 31l communities were selected. In 7 cases the mayor
refused to cooperate; in 16 cases he or she could not be contacted.

For L municipalities the interview schedules were determined not to be
usable. '

The data from the interviews were coded and prepared for computer
processing. At that point they were combined with selected data relating
to city characteristics such as size, location, population growth, and
economic resources, from the ISEIRD system (Illinois Social and Economic
Indicators for Rural Development).

For the Watef system operator, 284 telephone interviews were

fattempted. In 8 communities; the water operator could not be found.,
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This included municipalities being served by g large scale water company
such as the East St. Louis Interurban Company. In the 276 remaining
communities, 251 water operators were interviewed, yielding a resﬁonse
rate of 91%; 21 operators refused and 4 could not.be contacted.

Tables 1 through 3 provided some information on the water system
operators. In these we show whether or not the respondent was certified
by the State of Tllinois as a water plant operator; if so, their class
of certification; and finally, thé level of formal education they had.
completed. TIn the first table we see that 77% were certified and 229
were not. OFf those who were certified, 71 operators (L40%) were in Class
A, Class B-certification was held by another LO operators; 56 respon-
dents were included in Class C. And 10 operators (or 5.6%) were certi-
fied Class D. In regard to the highest level of formal education
attained by the water operators, 20 said they had a grammar school
education or less; 28 had received some high school. Over L40% (93
operators) had graduated from high school, and 63 operators had had
some college. Twenty-tﬁo had graduated from college. One operator

has a post-graduate degree, and one did not reply.
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Table 1. Illinois Water Plant Operator Certification (N = 228)§/

Response Frequency Percent
Yes 177 77.6
No 51 22.k

a/ For various reasons the number of municipalities from which observa-
tions are available varies between tables. The number of munici~
palities included in each table is indicated at the close of the
table heading.

Table 2. Class of Illinois Certification (N = 177)

Class Frequency Percent
Class A 71 Lo.1
Class B. Lo 22.6
Class C 56 31.6
Class D 10 5.6

Table 3. Highest Level of Formal Education Obtained by the Water
Operator (N = 228)

Level Frequency Percent
Grammar school or less 20 8.8
Some high school 28 12.3
High school graduate 93 40.8
Some college 63 27.6
College graduate 22 9.6
Postgraduate degree -1 0.4
No reply 1 0.k
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ITT, TYPES OF WATER SYSTEMS

The water systems which are included in this study are quite
diverse in terms of organizational arrangements, size, and operating
characteristics. TIn this section of the report we will provide some
background material necessary to place the findings in a proper con=-
text. The variables to be considerea in this section relate to:
ownership of the water system; its size; water usages; and work force
characteristics, An examination of these varilables will show the
diversibty of Illinois water systems in regard to ownership, levels
and demand of production, resources avallable, and finally the com-

position of water usage.

A, Ownershig

Table U4 presents the division of ownership of the water systems
in our sample of 251 cities. Private corporations owned the water
systems for 15 communities, while 8 communities reported small regional
arrangements.;/ The bulk of the systems (228), nearly 91 percent,
were classified as mﬁnicipally owned‘systems._ As indicated in chapter

one, the present analysis is restricted to municipally owned systems.

B. Size

One indicator of the size of the municlpal systems is the number
of gallons of water produced in 1973, the year preceding the time of
data gathering. This information is presented in Table 5. We divided

all water systems into four categories of equal numbers (quartiles)

l/ Another 8 municipalities received their water from large metropoli-

tan systems. No data were gathered for those municipalities.
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Table L, Ownership of Water Systems for Total Sample (N = 251)
Type of ownership I Private | Regional | Municipal
Frequency 15 8 228
Percent 6.0% 3.2% 90.8%

Table 5, Number of Gallons of Water Produced in 1973 (N = 186)

Ranking

Gallons produced (in millions)

First quartile
Second quartile
Third quartile
Fourth quartile

Ll to 201
204 to 897

900 or more

less than 43 million

Table 6. Percentile Ranking for Daily Rated Capacity, Average,
and the Maximum Number of Gallons in a 2L4-Hour Period
Ranking Daily rated Average in a Maximum

capacity 2h=hour period in 24 hours
First quartile 10,000~ 320,000 10,000~ 140,000 10,000~ 220,000
Second quartile 350,000-1,130,000 150,000~ 410,000 230,000~ 710,000
Third quartile 1,150,000-3,260,000 420,000-1, 500,000 750,000-3,000,000
Fourth quartile 3,270,000~50,000,000 | 1,600,000-20,000,000 3,100,000~
29,000,000
() (208) (216) (214)
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after ranking them according to increasing size. In 1973 the first
quartile (the 25 percent of the water systems which were smallést)
produced from less than a million gallcns to 43 million gailons of
water, Those systems that fell into the second quartile produced

from 44 million gallons toIZOl million gallons.k The third .quartile
ranged from 204 million gallons to 897 million gallons of water. The
25 percent of the water system which included the largest ones produced
more than 900 millioﬁ gali@ns. There is quité a diversity in the
capacity of the systems undef study; output ranged ffom less than 1
million gallons to more than 1 billion gallons!

Another way of looking at the size of the systems is to analyze
its daily output. In Table 6 we listed the daily rated capacity of the
water systém (the engineering rating on the amount of water the system
can provide on a dally basis_for alsustained period, not reflecting
actual usage, but'potential usage), the average production in a 2u-
hour period, and the maximum water output reported for a 2L -hour period
during the precedingvyear. The data‘aré again‘summarized by ranking
thé systems from small to large in four nhmerically equal groupings.

The data in Table 6 again illustrate that systems differed widely
in regard to their daily rated capacity, average production in a 24-hour
period, and the maximum amount produced in a 2U-hour period. The first
quartile reported between 10,000 and 320,000 gallons as their rated
dally capacity; the average number of gallons for this quartile is
between 10,000 and 140,000; the maximum is from 10,000 to 220,000 gal-
lons. The next quartile ranges from 350,000 to 1,130,000 as dalily rated

capacity, producing between 150,000 to 410,000 gallons per day on the
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average, and from 230,000 to 710,000 as the maximum. The ﬁhird quartile
has 1,150,000 to 3,260,000 gallons as the daily rated capacity; 420,000
to 1,500,000 gallons were reported as the average for a 2h4-hour period,
and 750,000 to 3,000,000 gallons were given as the maximum for the same
period. The last quartile has between 3,270,000 and 50,000,000 gallons
as daily rated capacity; 1,600,000 to 20,00Q,OOO for the average, and

3,100,000 to 29,000,000 for the maximum amount produced in 1973.

C. Sources

In addition to differences in size, the wabter systems are also char-
acterized by the ways in which they obtain water. Essentially three types
of water sources are avallable to Illinois water sysﬁems: groundwater
(wells or springs), surface water (lakes, rivers, etc.), or water pur-
chased from another system. In the latter case, the buying system does
not control the original source of the water. Groundwater is the most
frequent source of water used by the water systems; Table 7 shows that
around 70 percent of the systems obtain at least some water from ground- .
water sources., dJust over 20 percent of the systems obtain at least some
water from surface sources, and about 15 percent of the water systems
bought part or all of their water from another water system. Table 7
also indicates that few water sjstems rely on more than one type of
water source.

Of those communities which use groundwater, 97.5 percent receive
thelr water from wells, and only 2.5 percent use springs. It is generallj
considered necessary for a system to have access to several wells in order
to guard against sudden interruptions of the water flow. Only nine water
systems (5.8 percent of those using wells) reported having only one well.

Of those nine, three reported having access to surface water or purchased
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Table 7. Types of Water Sources Used by Illinois Municipalities
(N = 227)
N %
Groundwater exclusively 147 6L.5
Surface water exclusively 43 18.9
Purchased water exclusively 28 12.3
Ground and surface water L4 1.8
Ground and purchased 5 - 2.2
- Table 8., Water Usage in 1973 by Percent (N = 198)
Ranking Residential Commercial | TIndustrial
1lst quartile 20-60% 0-1% 0%
2nd quartile 65-80% 2-5% 0- 1%
3rd quartile 85-90% 6-15% 2-17 %
bth quartile 95-97% 16~70% 20-75%

Table 9. Ratios of Employees as Full Time, College Graduates, and
Those Having Attended College, to the Total Number Employees
in the Water System
College graduates
Percent Fulltime employees and some college College graduates
employed Frequency % Frequency % Frequency %
0 16 7.0 102 L6.6 185 83.7
1-50 ’ 11 4.9 81 37.0 32 1.5
50~99 79 3k.7 29 13.2 3 1.k
100 121 53.4 7 3.2 1 0.5
(N = 227) (N = 219) (N = 221)
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water as well., Approximately 70 percent of the systems reporting wells

had between two and four wells for their water source.

D. Usage

While the amount of water and the sources of water indicate consider-
able variation in Illinols municipal water systems, the usage of the water
also variés considerably. Table 8 indicates the allocation of water usage
by residential, commercial, and industrial consumption.

Residential usage is predominant; more than half of the systems use
80 percent or more of their water for residential consumption. On the
other hand, half.of the systems used five percent or less of their water
for commercial or industrial usage. The overWhelming usage of water for
residential purposes should not bbscure the fact, however, that commercial

and industrial usage is quite important in many systems.

E. Work Force

Tables 9 and 10 provide us with some information on the type of
work force employed by the waber systems. The first column in Table 9
shows the ratio of full time employees to the total number of employees.
Sixteen communities had no full-time people in their water system. About
5 percent of the towns had half or fewer of their employees half time;
and about 35 percent of the water.systems,had more than half but not all
employees as full time. Finally, 121 systems (over 50% of those respond-
ing) had 100 percent of their water employees working full time.

The second column shows the ratioc of the water system empioyeés
who have either had some college or are college graduates, to the total
number employed in the system. Over L6 percent reported having no em-
ployees in this category. Eight-one towns fell into the 0-50 percent
range. Twenty-nine towns were included in the 50-99 percent range. Seven
systems responded that all of their employees had at least some college

education.
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The third column shows the ratio of employees who were college
graduates to the total number employed. Over 83 percent of the respondents
reported having no college graduates employes in their water systems.
Thirty-two replied that they had been 1 and 50 percent college graduates
on their work force. Only 3 systems (1.4%) fell into the category of
50 percent to 99 percent. One town reportéd 100 percent of its water
system employees as being graduated from college!

Table 10 shows the breakdown into the different levels of certifica-
tion which was held by the water system employees. The index was computed
such that a town was recorded at its highest level of certification., For
instance, if a town had someone in Class A it was recorded, if it did not
we moved to Class B, and so forth. Over UL percent (102 towns) responded
that they had an employee certified at the Class A level. Class B certi-
fication was the highest, found in 47 communities. Over 25 percent of the
respondents (60 towns) had employees at the Class level, and 10 respon-
dents had some employees certified in Class D. Nine communities reported

having none of their employees certified.

F. Summary of Characteristics

In conclusion, we have seen a large diversity of characteristics
among Illinois water systems. The majority of the communities examined
have municipally owned systems. There is great variation in the size of
the water systems in this sample: the number of gallons of water produced
in 1973 ranged from less than one million to more than one billion. Graund-
water, especially wells, is the most frequent source of water for this
sample. However, other sources weré not so infrequent as to be dis-
counted, Finally, the outstanding water usage for the systems in this
sample is residential, but commercial and industrial usage should not

be considered unimportant.
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Table 10. Towns by Level of Water Systems' Employees Certification

(N = 228)
Tevel of certification Frequency Percent
Not certified 9 3.9
Class A 102 Ll 7
Class B b 20.6
Class C 60 26.3
Class D 10 h.h
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G. Selection of Independent Varisbles

As we indicated in chapter one, the objectives of the present
analysis are to determine the relationships between the provision of
water services and characteristics of the water system as well as
characteristics of the municipality. Our independent variables were
chosen in an attempt to touch upon those characteristics of both the’
water and municipal systems that could be related to the areas of
decision making, planning and finaﬁcial management, and technical
management. As such, two sets of five variables were selected. The
variables used to test the effects of the water system characteristics
were composed of, first, the number of gallons of water prcduced in
1973. This variable was used to classify the systems in regard to
their position on the hierarchies of large to sméll producers and large
to small demands,

The next variable used is the percent of the water supply that is
used for industrial purposes. Industrial usage of the water supply
differs from residential usage in that the former almost always involves
relatively few users of large quantities. These users frequently are
in a position to insist that the water system deal with them in an
economically rational and efficient way. The last three variables in
this set were chosen in order to control for the human element in the
water systems. In one way or another they are related to profeésionalism
and therefore to the efficiency of the system. The first of the three
is a ratioc of the number of full time employees to the total number of
water system employees. If one is employed full time, he (or she) is

likely to be more professipnally inclined, and perhaps more concerned
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and interested with one's job, thereby affecting the system. Next,
a ratio of employees graduated from, or having some college education
to total water system employees was seen as a further indication of the
professionalization of the system. The final variable in this set was
one which classified the water system's employees according to the
level of certification by the State of Illinois, with the assumption
that the higher the level of certification, the greater the degree of
professionalization.

The second set of five varisbles was concerned with municipal
characteristics. The first of these dealt with the size of the com-
munity's population, in an effort to determine if large communities
differed from small communities in the areas of decision making,
planning and financial management, and technical management. The
next variable measured the community's growth in the decade 1960 to
1970. This was done to see if perhaps not only the absolute size but
also the rate of growth had effects in these areas.

The third variable treated the per capita municipal expenditures
in the year 1970, in order to ascertain the importance of large and
small per capita municipal expenditures. A variable concerned with
median house value was included to establish the relationships of
existing tax structufes and the economic composition of the communities'
inhabitants to the formerly described areas of study. The final
variable gscertained the presence of a city manager. It has been
generally conceded that city managers denote a greater orientation

toward business, efficiency, and professionalization in municipal

affairs.
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IV, WATER SYSTEM DECISION MAKING

In order to understand the nature and operation of municipal water
systems, 1t is necessary to understand how the decisions affecting fhe
water system are made. In the decision making process allocations are
made of scarce resources of capital and manpower. The decisions af-
fect the long-run and short-run adequacy of the system, are important

“to the current benefits to be derived from it, and they greatly affect
how well future needs of the commﬁnity will be met.

The position of the municipal govermment with regard to the water
system is of necessity an ambiguous one. On the one hand the municipal
government has the responsibility to see that the functions of the water
system are properly carried out. This necessitates a certain amount of
detalled knowledge concerning the day to day operations of the water
system. At the same time the main task of municipal government is to
integrate and coordinéte the various service functions within the muni-
cipality and to mediate and reconcile the wvarious demands on avallable
resources,

In this chapter we will analyze various aspects of the role of
local govermment officials, especially mayors, in the decision making
process regarding water. TFirst, we will consider the position of the
mayor specifically with regard to the water system. We will ascertain
if the mayors act as 1f they are well-informed, and if the mayor and
the water system operstor appear to share the same information.

In the second part of chapter four we will briefly discuss the
relationship of the mayor to the rest of the municipality in matters

of declsions regarding the municipal water system.
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Finally, we will address the question of the degree of control by

political functionaries over the decisions affecting the water system.

A, The Mayor and the Waber System

One important aspect of water syétem decision making is the nature
of the communication between the mayor and the emplqyees of the water
system, The mayor has many demands upon his time which compete with
the attention that can be given to the water system. However, in order
to effectively oversee the operation of the water system, the mayor will
need to be well informed.

We decided, therefore, first to calculate a simple knowledge scale
which records how frequently mayors were not in a position to answer
quesfions concerning basic aspects of thé water system. This knowledge
scale is based on the ability of the mayors to provide information
regarding the water system. 8Six questions were asked of the mayors:
whether the water system had a written plan; whether the water was
tested for nitrogen; for iron; and for coliform; whether there was a
set of procedures to follow for severe low water pressure; and what
procedure was followed in the event of low pressure. Only when the
mayors responded that they did not know did they receive one point.

The scores ran from zero to six, with a score of zero indicating that

the mayors reported high knowledge of the_system and a score of six
representing a lack of knowledge about this aspect of the water system.l/
Two=thirds of the mayors reported having complete knowledge in these

areas. Another 14 percent expressed a lack of knowledge in only one

l/ It should be pointed out fhat the accuracy of the mayor's knowledge

is not measured, only his admitted lack of information.



~24-

area, Just under 20 percent of the mayors reported that they did not
know the answers to two or more of the six questions.

A better measure of the communication regarding the water system
is based on the degree to which the mayor and the water system opera-
tor share the same knowledge. Efficient operation of a system in the
absence of shared information becomes very difficult. .To ﬁest the degree
of shared knowledge, we measured the extent of discrepancy in the
separate responses of the mayor and the water system operator to seven
identical questions., The following questions were selected: What
percent of your water has as its source surface water, groundwater,
and purchased water;;/ is the water tested for nitrogen, for iron, and
for coliform; and are there procedures to be followed for severe low
water pressure.

Table 11 shows that more than 90 percent of the mayors and watermen
agreed on the percent df the water source which was surface water,
groundwater, or purchased water. Only around 44 percent of the respon-
dents were in agreement on whether the water was tested for nitrogen.
The results were little better in regard to testing for iron: 61 percent
agreement, Oh coliform: 71 percent agreement. Finally, 63 percent
agreed on whether the system had a set of procedures for severe low
water pressure.

Table 12 provides a score on the number of times agreement exists

between the mayor and the water superintendent on five issues regarding

1/ The percents were given a 5% leeway on either side to be considered

in agreement.
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Table 11. Agreements Bebtween Mayors and Water Superintendents in
Selected Areas of the Water System (N = 228)

Item from questionnaire ; Agreement
Frequency Percent

What % water source equals

surface water 208 9l.2
What % water source equals

groundwater 213 93.4
What % water source equals

purchased water 210 92.1
Is water tested for nitrogen 100 43.9
Is water tested for iron 140 61.4
Is water tested for coliform 162 TL.1
Is there a set of procedures

for low water pressure 14k 63.2

Table 12. Index of Discrepancy of Information between the Mayor and
the Water System Operator (N = 228)

Score Frequency Percent

48
61
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the water system. Both réspondents were asked a number of questions.
The scores in Table 12 are determined by the degree of agreement between
the mayor and the water system supervisor on: +the percent of the water
source that was either ground-, surface or purchased water (once again
allowing a 10 percent margin of errdr); the testing program includes
tests for nitrogen, iron, and coliform; and the existenée éf procedures
in the event of low water pressure. Complete agreement scored zero
and complete dlsagreement between these two officials scored five.
Over 20 percent scored zero. Another 26 percent agreed on all except
one of the questions. Fifty-one séts of mayors and watermen concurred
in all but two instances. - Almost btwenty percent disagreed in three out
of the five. Nineteen pairs did not concur on four of the five questions,
and four sets disagreed in all instances.

While considerable differences exist between municipalities on
the matter of information shared between the mayor and the water system
operator, the information in Tables 11 and 12 appears to indicate that
in many municipglities the lines of communication between the mayor and
the water system operator leave much to be desired. It‘also reflects
the fact that>in the competition for the mayor's attention, the water

systems frequently are not faring very well.

B. The Context of Municipal Decision Making on Water

In this section, we investigate what forces obther than municipal
government have a bearing on the decision’making process. The
respondents were asked: "How important are the following groups in
influencing the water rate schedule in your municipality?" An identi-

cally phrased additional question related to major capital expenditures,
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The respondents were given a list of possible sources of influence and
asked to identify thelr opinions of these as "not," "somewhat," or "very"
important. The responses were then summarized under the following
headings: municipal government; the public--made up of residential
users and citizens' groups; special interest groups--made up of large
volume users, community development corporation or Chamber of Commerce,
or large real estate developers; and outside forces-~representing
interests from outside the community such as bond holders or financial
underwriters for bonds, water boards, commissions, etec. The responses
were weighted, ranging from not important (weight = 0) to very impor-
tant (weight = 2) and the mean scores afe summarized in Table 13. The
mayors rated municipal government as most important, the general public
was second most often rated as influéntial, but outside groups were
almost as frequently listed as influential, reflecting the regulatory
powers of state agencies like the EPA, and the constraints that may
come with providing financing for a system.

In order to gain further perspective on municipal decision making,
we asked which group was the single most important in determining water
rates, Municipal governments are rated as most influential by over
half of the mayors in determining water rates and capital expenditures
(Table 14). But the influence of outside groups and the public is con=
sidered as most impqrtant by more than one-third of the respondents.
The data in this sectiqn confim the impression that while municipal
governments are primarily responsible for the managerial decisions
affecting water systems, they operate by no means in a vacuum and they
frequently have to contend with the presence of other interests when

making such decisions.
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Table 13. Mean Scores of Measures of the Relative Influence of Others

in Water System Decisions (N =

228)

Influence of

water rates

Influence of -~

capital expenditures

Municipal administration
The public

Outside groups

Specigl interest groups

1.h47
.68
.62

.39

1.64
.68
.61
b7

Table 1L. The Most Important Group Affecting Water Rates and Magor

Capital Expenditures (N = 219)
Water rates Major capiltal expenditures
Absolute Adjusted Absolute Adjusted
Trequency frequency frequency frequency
Municipal
government 128 - 58.4 132 60.3
Outside groups 43 19.6 53 2.2
The public 39 17.8 33 15.1
Speclal interest
groups 9 4.1 1 0.5

[T
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C. Political Control of Water System Decision Making

Political control over the water system is a measure of the degree
to which the decisions regarding the water system are made by local
government, elected or appointed, officials and to what extent the
decisions are left to people who operate the system on a day-to-day
basis.

To measure the political control of the decision-making process,
a series of indices was created to determine the various parties who
have the major responsibility for certain declisions concerning water,
A plant operator may be allowed to purchase chemicals gnd authorizé
repairs in a decentralized system, whereas these items would be author-
ized only by the city council, for example, in & highly centralized
system. The designated decision makers were divided into four cate-
gories: local government officials (comprising such authorities as
the municipal head, mayor, manager, city council, aldermen, city clerk,
etc.); water system management (superintendent, water commission,
water chairman, treasurer of water board, trustees, etc.); local
government employees (city treasurer, purchasing agent, director of
management services, etc.); and the water system employees (plant
operator, department comptroller, manager, engineer, foremen, book-
keeper, etc.).

It was expected that the roles of the various decision makers
would differ according'to the nature of the decisions. Municipal
governments representing the citizenry would certainly be expected to
play an active role in the fiscal management of the water system. At

the same time municipal govermments would also be expected to take an
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active interest in other decisions affecting the water system. We
are concerned with the nature of the sharing of decision-making power.

The following question was asked: '"What is the title of the person
or group who has the authority for the following items: purchasing
materials, contracting for system services; capital expenditures; and
collecting revenue, billing, or suggesﬁing rate changes. Table 15
shows the considerable variability in decision makers which exists for
these four activities. Capital expenditure matters are overwhelmingly
(87 percent of the municipalities) decided by local government officials,
and matters pertaining to revenue collection are predominantly (two-thirds
- of the muniéipalities) decided by local govermment officials.

Matters pertaining to the day-to-day operation of the system are
more likely left to water system management personnel. Contracting
for services is decided upon by local government officials in only
about one-fourth of the municipalities, and the purchasing of materials
is done by the local govermment officials in only one~tenth of the
municipalities,

Lower level general municipal émployees are rarely in a position
to make any decision. Employees, other than management level, speci-
fically assigned to the water system are more frequently in a decision-
making position.

Two other questions are also of interest in determining political
control of decision making. We asked who determines the water rate
schedule, and who approves trunk lines, ILocal government officials
(mayor, city manager, city council) were found to be overwhelmingly

(more than 80 percent of the municipalities) in charge of these decisions.
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In the remaining 20 percent of the cases the decisions were made by
persons directly associated with the water system.

The six items described in the previous paragraphs were combined
in an index of political control. The index Wés computed by assigning
a score of "1" for each instance where local govermment officials
were named as the declsion makers. The scores can vary between zero,
when the local govermment officials make no decisions, and six in.
cases where local‘government officials make all decisions. Table 16
shows the results obtained on this index.

In about 20 percent of the cases, the municipal government makes
two or fewer decisions. The majority of the cases (approximately 60
percent) fall in the middle range of three and four decisions. For
the remaining approximately 20 percent of the municipalities, respon-
dents declared that the municiﬁal administration made five or all of
the six possible decisions. In terms of centralization then, around
20 percent‘of the cases fell at each end of the spectrum, or the ex~
tremes of little or no centralization and almost complete centralization.

We suspected that the degree of local political conbrol over the
water system would be a function of the typé of municipality within
which the water system is found. It was anticipated that larger water
systems, and especially those in larger municipalities, would develop a
larger degree of autonomy from the political decision-making structure,
due to increased internal differentiation and the availability of ex-
pertise within the municipality, that is normally associated with size,

Table 17 provides the results of an analysis of the relationship
getween political control and a set of variables measuring certain water

system or municipal characteristics.
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Table 16. Composite Index of Political Control (I = 228)

Absolute frequency

Adjusted frequency

(percent)

12
28
60
80
20
22
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Table 17. Zero-order Pearsonian Correlation Coefficients for
Relationships between Political Control over Water System
Decision Making and Selected Water System and Municipal

Characteristics
METROZ
1 2
Water System
Number of gallons used in
1973 . 30% 0.01 .07
Percent of water for indus-
trial use in 1973 -.08 .09 L15%
Ratio of full-time to total
employees .00 .07 .13
Ratio of college employees
to total employees -.13 L1k -.02
Certification of water
system employees -.07 -.18 ~.17*
Municipality
Population size ~. 30% .05 -.16%
Population change 1960-1970| -.13 -.12 .03
Municipal expenditures in
1970 -.19% .01 .07
Median housing value 1970 -.23% -.05 -.01
Presence of city manager -.15% -.02 -.06
¥ Significance P< ,10) (Note: While most studies choose a significance
level of less than or equal to .05%, we have not done this. The ,05
level is generally chosen in order not to commlt the type I efror, which

is rejecting a hypothesis which is true.

Since our study

has a greater
degree of known representativeness and non-randomness (due to the fact
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that our study is based on half of a universe), we have therefore
chosen a significance level of less than or equal to the .10 level,
since the problem of committing a type I error has been decreased.

g/ METRO denotes: a three-category variable of the influences of
sive and distance. Metro 1 is comprised of towns which are not close
to either g medium or large SMSA, Metro 2 includes towns within 25
miles of a medium sized SMSA, and Metro 3 consists of towns within 50
miles of East St. Iouls or Chicago. '

The first observation from Table 17 related to the differences
in findings for the three types of municipalities. Only for the non-
suburban municipalities do we find several of the wvariables related to
the level of-political control., Among the nonsuburban municipalities
the relationships between tﬁe characteristics of the municipality and
the level of political control are in the expected direction, and most
are statistically significant. As the municipality grows in size, has
control over greater wealth, as represented by per capita public expen-
ditures in 1970 and the average housing value, and develops a more
"rationalistic management"” style of city government, as indicated by
the presence of a city manager, the degree of political control over
the water system decision making decreases. For both types of suburban
municipalities this does not appear to be the case, however, except in
the case of size for the suburbs in the largest urban areas. The ex-
pected relationships between control over decision making and municipal
characteristics apparently operate for more autonomous municipalities
but not in the suburban municipalities.

We expected that the relationshlp between water system character-
. istics and political control of decision making would show that as the

water system became of large size, and the level of expertise among its

v
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employees increased, the level of political control over the water
system would decrease. Table 17 indicates that this relationship
does ndt exist; few of the relationshipé are stétistically significant,
and two of those which are statistically significant are iﬁ a direétion
opposite to what was expected!

In conclusion, it appears that the political control over the water
system is affected by municipal characteristics only among 'nonsuburbdn
municipalities, It is probably a reflection of the‘dependent posiﬁion
of the suburban municipélities within the metropolitan system that
ﬁunicipal characteristics have practically no relationship to the level
of political control, The degree of political control also is found to
be unrelated to the size or the ievel of expertise within the water

system.,

D. Summary

Within municipalities public water systems are one area of concern
about which decisions need to be made in the political process. This
chapter investigates various aspects of the decision making. It is gen=-
erally perceived by the‘respondents that the municipal government is the
m?st important unit in making decisions regarding the water system, although
other groups, both residents and outsiders, frequently exert influence.

While municipal governments are seen as the most importanf decision
makers by many respondents, there is in effect considerable wvariation
in the degree to which the political system exercises control over water
system decisions. Thefe is a certain specialization of areas of influence
within which the municipal government makes decisions (high for capital

expenditures,'low for purchasing materials).
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There 1s also considerable variation between muniéipalities in
the degree to which the decision making regarding the water system is
concentrated in the local political system. Attempts to determine if
the degree of political control over decision making is related to
other characteristics of the municipality and the water system were
largely unsuccessful, except for the nonsuburban communities, where

municipal characteristics were found associated with political control.

PR
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V. PLANNING AND FINANCIAL MANAGEMENT
In chapter four we discussed the decision making regarding the
water system. In chapters five and six we will be more concerned with
selected aspects of the ways in which the systems are managed. TFirst,
we will deal with the administrative management of the system: planning
and financial information. In chapter six we will discuss aspects of

the technical management.

A. Planning

Planning refers to efforts of the water system to anticipate future
needs and changes (i.e., population change, industrial growth; seeking
alternative sources of supply) in an organized, ongoing and rational
manner, This 1s in contrast to a system that responds to change only
in a crisis situation. Undesirable consequences of the latter approach
frequently are misspent funds, duplication of effort, or a system which
may be soon outmoded. The construction of waterworks is Suchifhat large
capital outiays and long time periods are necessary for the execution
of these investments. ILong-range planning and the support of well-
thought -out financial policies are necessary to provide the resources
for expansion. If shortages of water develop, these can become acuﬁe
and may persist until new facilities are brought into operation. It
is therefore important that water systems plan for future developments.

While planning for water systems may in effect take slightly
different forms, we looked for the foilowing indicators of'planning:

the presence of a formal plan, scope of the areas covered in the plan,

age and updating of the plan.
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In an effort to ascertain the aforementioned information, several
questions were asked and the results were compiled into an index whose
minimun value was zero (a complete lack of planning) and the maximum
was four (denoting total planning). The first question perﬁained to
the existence of a plan. If the town had one it scored twovpoints.

If a plan was being developed, it scored one. Otherwise, the town
received zero pbints. The next two questions dealt With whether the.
plan was formulated recently (after 1971) or if it had been reviewed
in the last three years. Affirmative answers on these questions re-
celved one point. Another innt was given 1f the plan was devised to
be concerned with a series of activities as opposed to one major crisis
type activity. The results of this index are seen in Table 18.

A large number of municipalities do not engage in formal planniné
for the water system (45 percent). An additional ten percent of the
municipalities report being currently in the process of having a plan
developed. Just over one~third report having up~to-date broad scope

written plans for their water system. Most of the municipal watér

systems have apparently not been perceived as in need of careful planning

to prepare for the fufure; in very many cases the future appears to be
taken for granted.

We also determined whether the planning experience was system-~
atically related to water system or municipal characteristics. Table
19 indicates that the existence of a plénning process 1s systematically
related to the size of the community and the pfesence of a city manager
in the municipality. The fact that the experienced population change

is not--or even negatively--related to the degree of planning should
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Table 18. Distribution of Scores on Planning Index (N = 228)

Score Frequency ‘ Percent
0 103 5. 2
1 23 10.1
2 1 ol
3 o1 9.2
L 80 35.1

Table 19. Zero-order Pearsonian Correlation Coefficients for Relation-
ships between Water System Planning and Selected Water System
and Municipal Characteristics

METRO
1 2 3
Water System
Number of gallons used 1n 1973 .02 -, 11 .03
Percent of water for industrial
use in 1973 06 .25% -.01
Ratio of full-time to total
employees _ J15% .02 .0k
Ratio of college-trained to
total employees -.13 .07 -.01
Certification of water system
employees .08 .16 .09
Municipality
Population size LLT* .29% . 38%
Population change 1960-1970 .08 -. 21 .13
Municipal expenditures in 1970 .02 . 2hx .09
Median housing value 1970 -.10 -.0k .25
Presence of city manager .o .15 .eLlx

¥ Significance P < .10,
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give reason for concern: rgpid growth of population apparently has not
provided an impetus to planning for future needs. The characteristics
of the system, however, generally were found not to relate to the amount

of planning.

B. Procedures to Deal with Low Pressure

While the above measures refer to generalized long-term planning,
we also inquired about the systems' preparedness to handle specific
problems which may arise at any one time. In dealing with public water
supplies, the Illinois Environmmental Protection Agency reports that
the most frequent emergency is a drop in water pressure--frequently
caused by a break in the distribution system, mechanical failures, or
unusually high usage at some point in the system. Pressure drops can
result in contamination being drawn into the system (Illinois EPA, 1973).

In order to measure the system's degree of planning for emergencies
we asked the following questions: Has the water system a set of proce-
dures to take if a problem of low pressure develops? In the event that
the water operator is out of town, is someone else designated to carry
out these procedures? And are the procedures written down? A positive
point was assigned for affirmative responses to each of these questions.

Table 20 indicates that over 27 percent of the communities did not
have procedures for low pressure. Four communities did have procedures,
but no one was designated to carry them out in the case the opersator was
absent; nor were thelr procedures written down. Eighty-three communities
had procedures and either had an alternative delegated to carry them
out or had them in written form. Just over one~third of the municipal-
ities obtained three points on our scale, indicating standardized pro-

cedures to deal with emergencies existed.
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Table 20. Index of Low Pressure Procedures (N = 228)

Score Frequency Percent

0 62 - . 27.2

1 L 1.8

2 83 36.4

3 79 34.6

Table 21. Zero-order Pearsonian Correlation Coefficients for Relation-

ships between Existing Low Pressure Procedures and Selected
Water System and Municipal Characteristiecs

METRO
1 2 3
Water System v
Number of gallons used in 1973 .07 .20% .05
Percent of water for industrial
use in 1973 .03 .20* L%
Ratio of full-time employees to
total employees .07 .07 Ll
Ratio of college trained to total
employees .20%* .09 .05
Certification of water system
employees .02 .16 .05
Municipality :
Populsgtion size 11 .21 .20%
Population change 1960-1970 .06 L21% .10
Municipal expenditures in 1970 .03 .22% .00
Median housing value 1970 L1l .26% .15%
Presence of city manager .08 .10 .11

*

Significant P =.10.
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We agaln determined 1f the existence of procedures to deal with low
pressure relates to water system and municipal characteristics. Table
21 indicates that system characteristics are generally not related‘to
planning for emergencies although a few exceptions exist which are dis-

~cussed below. It also indicates again the different relationships found
in the different types of municipalities:‘ the suburban municipalities
show somewhat different patterns from the nonsuburban municipalities.
Especlally in the suburbs of medium sized metropolitan centers we find
coomunity characteristics related to preparedness for low pressure
emérgencies; in these communities the existence of procedures to handle
low pressure is also associated with the size of the water system and

the percent of the water used for industrial purposeé. The latter rela-

tionship 1is actually negative in the suburban areas of the larger cities.

This differentiation between the suburbs of large and smaller urban

centers appears to be rather unusual.

C. Financigl Administration

Another facet of management which we explored was that of financial
administration. This particular aspect was more likely to be the domain
of the mayor than of the water operator, so questions were directed to
the mayor, asking him if the following financial inforﬁation was avall-
4 able: detailed cost information on the water system; knowledge of how
much of the water system funds were allocated to interest paid on bonds
or long~-term loans, to payments to the general municipal fund, and to
operating maintenance and administrative expenses, including wages.
Finally, the mayors were asked 1f 1t was known how much the waterworks

spent on capital additions for the water facility during the last four
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years. The results are found in Table 22. Around LO percent of the
respondents reported having all of this information. Twenty-nine towns
had all but one plece of information. Almost 14 percent know all ex-
cept two parts. Nearly 20 percent did not know three out of the five.
Twenty~five mayors were unsure of four of the five possibles, and five
mayors did not know any of +this information, It appears that approxi-‘
mately 50 percent of the communities' mayors knew most of this information
(all, or four out of five).

Relating the index of financial administration to water system and
municipal characteristics, we find that in the nonsuburban municipal=
ities the municipal characteristics relate as expected, except that we
had expected rapid population growth to relate to financilal management
in the opposite direction, as it does in the two types of suburban muni-
cipalities, Among the nonsuburban municipalities we also find the
quality of financial management related to the amount of water used for
industrial purposes and the .ratio of employees with college degrees.

Among the suburbs of the large metropolitan centers, financial
management relates to system characteristics in the expected direction.
It also.relates as expected to the municipal characteristics albeit that
in the latter case the relationships are generally not statistically
significant. Financial management in the suburban municipalities of the
intermediate size centers is found related in the direction opposite of
that expected for median housing values and the ratio of college employees
in the labor force. It also related as expected to population change

but not to any other variables.
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Table 22. Index of Financial Management (N = 228)

Score Frequency Percent
0 93 40.8
1 29 12.7
2 31 13.6
3 L5 19.7
L 25 11.0
5 -5 2.2

Table 23. Zero-order Pearsonlan Correlation Coefficlents for Relation-
ships between an Index of Financial Management and Selected
Water System and Municipal Characteristics

METRO .
2 3
Water System
Number of gallons used in 1973 oL ~.05 L 15%
Percent of water for industrial
use in 1973 . 25% ~.12 S 1hx
Ratio of full-time to total
employees .07 -.01 -, 20%
Ratlo of college trained to total
employees .21 . 20% -.18
Certification of water system
employees .11 -.02 =13
Municipality
Population size .20% ~-.04 ~.02
Population change 1960~1970 L1T7* .23% L 15%
Municipal expenditures in 1970 .09 .10 -.11
Median housing value 1970 .29% . 30% =13
Presence of city manager .22% -.09 -.15%

* . . -
Significant P £ .10
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D. Summary

The data on planning and financial administration indicate that
adequate planning, both for the long run and for shorterun emergencies,
is absent in many Illinois municipalities. In general, planning was
found to be more often related to_municipal characteristics than to
water system characteristics. However, these relationships are generally
weak and often not consistentkbetween the different types of municipalities.

Financial management was found related to both water system charac-
teristics and municipal characteristics in suburbs of large centers, and
to a large extent also in the nonsuburban communities. In the subﬁrbs
of medium sized cities the relationships were few, and they ﬁere gen~

erally in the direction opposite of what had been predicted.
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VI, TECHNICAL MANAGEMENT

Chapter VI deals with the management of technical aspects of the
water system., We will first deal with the adequacy of supply, including
complaints. Then we will discuss the administration of the water system
and the complaints of a more aesthetic nature. Finally, we will analyze
the testing procedures. |

A.  Supply

Demands for water are not static. Weather condiﬁions,_location,
and other factors cause wide fluctuations from month to month, Within
months, fluctuations on a day~to-day basis can be large. For examble,
summer heat, lawn watering, air conditioning, and bathing can build high
peaks of consumption. It seems that éome utilities do not realize the
possibility of water shortages ﬁntil such shortages arise. Drifting
along, relying on excesses of capacity which are normally assigned to
fire protection, etc.,, can be dangerous. During peak months adequate

capacity for normal time periods should not be relied upon exclusively.

Margins for unforeseen increases in the flow of water should be included.

Emergencies can, of course, occur; but problems of pumping capacity, and
bottlenecks in water sources, treatment plants, storage tanks and trunk
lines should be taken into account.

In order to measure‘adéquacy of the water supply, we computed a
number of measures. The first measure (Table 2L) consists of the re-
ported aversge amount of water produced in a 2h-hour period divided by
the utility's rated daily capacity. This meésure indicates the extent

to which the water syétem uses its exisbing capacity. A quarter of the
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systems produced on the average 33 percent or less than they were capable
of doing. By and large, the majority (around 75 percent) of the systems
analyzed produced on the average less than two-thirds of the water which
they were capable of producing. It appears that approximately 25 percent
of the systems are entering an era where their average and daily capa-
cities converge, and in some cases the average production even exceeds
the daily rated capacity: thirteen systems produce amounts of water on
an average basis which are eéual to or greater than their dally rated
capacity.

The second ratio (Table 25) was derived by dividing the reported
maximum amount of water produced in a gh-hour period by the system's
daiiy rated capacity. This measure indicates the extent to which a
system i1s operating close to or beyond its 1limit for long time opera-

tions. In this instance, a quarter of the systems have produced maxi-

| mums that were 56 percent and less of the utility's capacity. Another

51 of the systems reported maximum amounts of water that ranged between
57 percent and 75 percent of capacity. The third quartile (52 systems)
produced maximums that were between 75 and 9i percent of their dally
rated capacity. Fifty-two of the communities étudied have had maximums
from 92 to 273 percent of their daily rated capacity. Forty-five of
these have had maximums equal to or greater than their total capacity.
Once again, the majority of the systems (close to 70 percent) héve had
no problem in meeting the maximum demands made ﬁpon their facilities.

However, almost 25 peréent of the systems have had maximum demands

- that have almost equaled, and in quite a few cases have exceeded, the

utility's daily rated capacity.
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Table 24. Ratio of Average Water Production to the Daily Rated
Capacity (N = 207)

Quartiles Percents
First quartile 3% - 33%
Second quartile 349 - 489
Third quartile 504 - 66%
- 1389

Fourth quartile 67%

Table 25. Ratio of Maximum Water Production to Daily Rated
Capacity (N = 206)

Quartiles J ' Percents

First quartile L - 569
Second quartile 57% - 75%
Third quartile 75% - 9%

Fourth quartile 4 92% - 273%
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Relating the ratio of maximum amount of water produced over the
daily rated capacity to system and municipal characteristics, we find
that among the nonsuburban municipalities the measure related positive-
ly to the amount of water produced; the share of the employees which are
full time; the highett level of certification; and the presence of a
city manager (Table 26). The measure relates negatively to the share
of employees who have college educations, the amount of population
change between 1960 and 1970 and the value of housing. Apparently,
among these rcnsuburban municipalities, better-off communities, which
have experienced rapid growth, and employ more college-educated workers
in their water system, have been able better to maintain the capacity
of their water system in line with their maximum needs.

Among the suburban municipalities surrounding the smaller metro=~
politan centers, the capacity measure relates negatively to the size of
the water system and the presence of college-educated employees, and
positively to the level of certification and the general level of muni-
cipal expenditures. The suburbs of larger metropolitan centers find
their capacity problems related posiéively to the size of the community
and negatively to the employment of college graduates and the amount of
water used for industrial purposes.

A third measure of capacity relates to the actual water shortage
experience thelwater system may have had. The respondents were asked
if thelr systems had experienced water shortages and were eréed to
curtall services at any one time, Table 27 represents the findings; in
case of both shortages and curtailment the score is two, in case of a

shortage not severe enough to necessitate curtailment of service, a
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Table 26. Zero-order Pearsonian Correlation Coefficients for Relation-
ships between the Ratio of Maximum Use Divided by Daily
Rated Capacity and Selected Water System and Municipal Char-

acteristics

METRO
1 2 3
Water System
Number of gallons used in 1973 .23% ~.oh* CL02
Percent of water for industrial
use in 1973 -.08 .07 - 1T7%*
Ratio of full-time to total
employees .30% -.01 -.08
Ratio of college trained to _
total employees —-.33% —.34%* ~,18%
Certification of water systém
employees L16¥% .26% .12
Municipality
Population size -.08 .00 .16%
Population change 1960-1970 ~.2u%* -.03 ~-.06
Municipal expenditures in 1970 -.06 .39% -.03
Median housing value 1970 -.32% -.19 .00
Presence of city manager L21¥% .02 . Ok

Significant P =< .10

Table 27. Index of Shortages of Water and

Curtailment of Services

(N = 228)
Score Frequency Percent
0 189 82.9
1 18 7.9
2 21 9.2
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score of one is given. The overwhelming majority (82 percent) of the
systems reported no shortage nor any curtailment in service. Thirty-
nine communities (approximately 17 percent of our study) responded that
they had had shortages or threatened shortages of water, of which 21
communities replied that they had both shoftages and curtaillment of
services.

The correlations of the shortage measure with water system and
municipal characteristics are shown in Table 28, Among the nonsuburban
municipalities the shortage‘measure is associated with two system
characteristincs. Among the suburbs of the larger metropolitan cities
the experience of shortages is found related positively to the measures
of wealth of the community (housing value and per capita municipal
expenditures) and the presence of a .city manager, and negatively to
the ratio of full-time employees. It is surprising that in none of

the samples does the shortage measure relate to the growth experience

of the municipalities.

B. Technical Administration

The technical administration of the syétem.was measured through a
number of questions which set out to determine how well the water system
controlled the flow of water within the systems. The questions pertained
to metering, water loss, and mapping of the pipe system.

Metering water is considered good management as well as a practical
way of encouraging water conservation. Questions were asked to deter-
mine whether the water used for residential, commercial, or industrial
purposes was metered. Table 29 shows that over 88 percent of the commun-
ities metered all residential water, around 8 percent did not, and 3 per-

cent did not know. Almost 90 percent metered commercial water, 6 percent
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Table 28. Zero-order Pearsonian Correlation Coefficients for Relation-
ships between an Index of Shortages and Selected Water System
and Municipal Characteristics

METRO
1 2 3
Water System
Number of gallons used in 1973 .01 -.17 -.01
Percent of water for industrial ' '
use in 1973 -.11 .05 .06
Ratio of full-time to total
employees .16% -.09 -.20%
Ratio of college trained to
total employees .08 -.08 -.07
Certification of water system '
employees BRI .13 .06
Municipality
Population size -.05 .01 -.04
Population change 1960-1970 -.03 -.10 .01
Municipal expenditures in 1970 -|-.02 -.02 L16%
Median housing value 1970 -.10 .00 Jlh*
Presence of city manager -.08 -.06 .18%

*
Significant P& .10

Table 29. All Water Metered for Residential, Commercial, and Industrial

Use (N = 228)
Residential Commercial Industrial

Frequency Percent Frequency Percent F'requency Percent

Yes 201 88.2 185 88.9 122 89.7
No 19 8.3 13 6.3 6 L.y
Doﬂ't know T 3.1 8 3.8 8 5.9
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did not, and almost 4 percent did not know. In regard to industrial
water, 90 percent metered, around 4 percent did not, and close to 6
percent did not know. While by now most of Illinois' water systems
meter thelr water, still more than 10 percent did not.

We also asked what amount of water produced went unaccounted for
in 1973. Table 30 presents these figures. As approximately 4O percent
of the municipalities do not know how much water was umaccounted for,
and only & little more than one=fourth of the communities reported that
10 percent or less of the water could not be accounted for, water loss
in’the system appears to be a significant problem for Illinois municipal
water systems. |

The same issue of the adequacy of the water systems' internal
accounting is reflected in the extent to which the water system is well
mapped. About two-thirds of the communities questioned (146 or 64 percent)
had all parts of the system well mapped. Around 33 percént (or T4 commun-
ities) had some areas well mapped, other areas poorly or ﬁot mpped, and
close to L percenf (8 communities) had no accurate maps of any part of

the system.

An index was constructed to determine the level of technical admin-
istration found in the water systems. The index was construcﬁed by glving
one point when all of the residential water was not metered by the system.
Another point was given if the system had over 25 percent of its water
unaccounted for in 1973 or if the respondent didn't know how much was
unaccounted for. Another point was given for having some areas of the
pipes poorly or not mapped, for having no accurate maps, or not knowing

if the pipes were mapped at all. The scale scores are from zero to three,

the latter indicating poor administration (Table 31).
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Table 30. Percent of Water Unaccounted for in 1973 (N = 228)

Percent of water .
unaccounted for Water systems Percent
Less than 10 66 28.9
10 - 20 33 1k.5
More than 20 - 33 k.5
Unknown . 96 ko1
Table 31. Scale of Technical Administration (N = 228)

Score Frequency Percent
0 85 37.2
1 87 38.2

2 46 20.2

3 10 L.k
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Eight-five systems were considered to have good technical administra-
tion, Eighty~seven more were only s little worse, scoring only one nega-
tive point. Over 20 percent (46 communities) acquired two bad points.

Ten communities received three negative points. Viewing this on a good,
average, and poor basis, about 37 percent had good scores; 38 percent were
average; and 24 percent scored very poorly.

Table 32 indicates that bur technical administration index is‘related
with reasonable consistency to size of the community and housing wvalue.
Glven the nature of the measure, this indicates that larger and more
affluent municipalities have a better performance in terms of the techni-
cal sdministration of thé water system. Water system characteristics
appear generally unrelated to the level of technical administration, except
a negative relationship between certification and the technical adminis-
tration measure among the intermediate suburban municipalities, and positive
relationships between the technical administrafion measure and college
level education among the nonsuburban municipalities, and percent of water
used for industrial purposeé among the suburbs of large centers.

C.” Testing Program

The final aspect of the technical management of the water system relates
to the testing programs undertaken by the water systems. In order to pro-
vide a reliable source of clean and healthy drinking water it is important
that the quality of the water be consistently monitored.

We explored several different aspects of. the testing performed by
the water system. First we will discuss the types of tests performed (es-
pecially over and above state requirements), whether the testing program
ever indicated problems with the water ready for consumption. Additionally,

we report how different systems are organized for having the tests performed.
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Zero~order Pearsonian Correlation Coefficients for Relation-

ships between an Index of Technical Administration and Selected
Water System and Municipal Characteristics.

METRO
1 2 3
Water System
Number of gallons used in 1973 -.01 -.17 -.01
Percent of water for industrial
use in 1973 ~-.08 .03 .19%
Ratio of full-time to total
employees -.03 -.07 -.07
Ratio of college trained to
total employees J1h# -.07 .10
Certification of water system
employees -.09 ~.33% .08
Municipality :
Population size : —~.19% -.1k ~-.16%
Population change 1960-1970 -.01 -.15 -, 0L
Municipal expenditures in 1970 .06 -.09 -.12
Median housing value 1970 -.13 —-.20% -.16%
Presence of city manager -, 15% .03 .0k
* pd
Significant P2 .10
Table 33. Types of Water Testing (N=228)
Test Name Yes No Don't know
Frequency | Percent | Frequency|{ Bercent | Frequency | Percent
Coliform 203 89% 15 6.6% 10 Lo 4%
Flouride 203 89 15 6.6 10 b,k
Hardness 175 76.8 Lo 18.4 11 4,8
Iron : 171 75.0 L5 19.7 12 5.3
Nitrogen/Nitrates 117 51.3 85 37.3 26 11.4
Dissolved Solids 100 43.9 99 43.4 29 12.4
Mercury 93 40.8 1oL 45.6 31 13.6

[
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Table 33 presentS'the frequencies of testing based upon the munici-
palities' responses concerning the specific tests performed on the water.
Seven questions were asked as to whether the water was tested for:
coliform, mercury, nitrogen/nitrates, iron, fluoride, hardness, and
dissolved solids, Coliform and fluoride are clearly the most widely used
tests. Even though coliform testing is required and the EPA performs
it on a monthly basis, 15 water operators said that it was not tested,
and. 10 said they did not know. This means that over 10 percent of the
water operators were less than knowledgeable in the area of tests per-

formed on thelr systems. THardness and iron tests come next in the hier-

‘archy of most performed tests with 75 percent and ebove reporting their

performance. One hundred and seventeen respondents (above 50 percent)
said that their water was tested for nitrogen/nitrates. One hundred
communities replied that dissolved solids were tested. Finally, ninety-
three (more than 4O percent of the respondents) reported testing for
mercury.

Table 34 indicates that over 28 percent (66 respondents) replied
that all of these tests were made on their water supplies. Another 33
towns (14.5 percent) tested for six out of the seven. Twenty-six com=-
munities (11.4 percent) reported testing in five of these categories.
More than 16 percent (38 respondents) made four of these tests, and
another 20 said that three of these tests were performed. Ten percent
or 23 towns reported two tests. TFourteen communities responded that one
test was made and eight of our respondents said that none of the above-
mentioned tests were performed.

This last figure leads us to believe that some of the water

operators are probably poorly informed concerning the testing of their
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Table 34. Number of Tests Performed for Each Water System (N = 228)

Number of Tests Frequency

Percent

1h
23
20

26
33
66
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Table 35. Testing Facilities (N=228)

Response Presence of Private Laboratory Sent Samples Out
Yes 126 55.3% 210 92.1%
No 102 LY. 7% 18 T.9%
Table 36. Who Received Tests Sent Out for Analysis (N=212)

Who received the test Frequency Percent
EPA 133 63.0
State Le 22.0
Private laboratory 17 8.1
Department of Public Health 9 L.h
Water Department of Another City 1 0.5
Hygiene Institute 1 0.5
No answer 1 0.5
Don't know 2 1.0
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water supplies. A further indication of this fact is that eighty-three

towns reported mercury tests ranging from once to thirty times a month.

We have been informed that the EPA administers this test approximately

once every two years for ground sources and yearly for surface wate:s.
While it is conceivable that those who reported such frequent mercury tests
may do it themselves or send it to be done on a private basis, this is
somewhat unlikely unless the éommunity in question has had problems

with mercury in the past, and only one respondent reported this as the
case,

An important aspect of these communities' testing program is pre-
sented in Tables 35 and 36. Over half (126) of the respondents reported
having theilr own private laboratory for conducting tests. Some of these
also sent samples out for testing by other organizations, for nearly all
of those contacted (210) replied that this was the case. Those who sent
their samples out to be tested reported sending them to the Department
of Public Health, the EPA, the State, (which could be the Department of
Public Health, the EPA, or Illinois State Water Survey) private labora-
tories, the water department of another city, or a hygiene institute.
The testing programs appear almost as varied as there are different
municipalities. The lack of uniformity in programs may contribute to
the shakey knowledge about the testing program at the local level. - This
unsatisfactory state of local knowledge concerning the testing program
is fﬁrther apparent in Tables 37 through 39.

Several questions were asked of both the mayors and the watermen.
Cross-=-tabulations between the mayor's response and the water system

operator's response are presented to show the level of communication
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37. Cross-tabulation of Mayor and Waterman on Testing for Nitrogen

Nitrates (N = 228)

Mayors' Responses

Watér operators response Yes No Don't know
Yes i 9 oL
36.8% 3.9% 10.5%
No 58 12 15
25, 4% 5.3% 6.6%
Don't know 19 3 L
8.3% 1.3% 1.8%
Table 38. Cross-tabulation of Mayor and Watermen on Iron Testing (N = 228)
Mayors' Responses
Water operators responses Yes No Don't know
Yes 133 9 29
58.3% 3.9% 12.7%
No 29 b 12
12.7% 1.8% 5.3%
Don't know 7 2 3
3.1% 0.9% 1.3%
Table 39. Cross~tabulation of Mayors and Watermen on Coliform Testing
(N = 228)
Mayors' responses
Water operators' responses Yes No Don't know
Yes 161 L 38
70.6% 1.8% 16.7%
No 11 0 L
4. 89 o% 1.8¢,
Don't know 9 0 1
3.9% 0% 0. 4%
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and knowledge between these two officials concerning the testing of

their water supplies. The first, that dealing with nitrogen/nitrates
shows agreement among 100 pairs of these officials, while 128 (over half
of the communities) either disagreed or one or the other did not know if
this test was performed. In regard to iron testing, the watermen and

the mayors agreed that this test was or was not performed in 1LO out of
228 cases. However, over 38 bercent of our respondents differed as to
whether this test was being done. In the area of coliform testing 66
mayors and watermen disagreed. There is obviously a great deal of uncer-
tainty and misinformation at the local level regarding the safeguards

applied to ensure clean water,

The tests are not done altogether without reason, either. We inquired
if, since 1970, the tests performed (coliform, mercury, nitrogen/nitrates,
iron, fluoride, hardness, and dissolved solids) had ever indicated a
problem with the water ready for consumption. Just under one-fourth of
the municipalities responded that they had. Forty~two towns said that
they had, in at least one of these areas. Nine responded that problems
had been indicated by the tests in two of these categories. Three com=~
munities replied thet three testing areas had indicated problems, and
one said that their tests had revealed problems in five of the seven
selected testing categories (see Table LO). This is, it would appear,
a sufficient reason to continue and perhaps even increase water testing
programs, as well as to more systematically educate local level decision
makers about water testing.

Among the problems, coliform (26 cases) and fluoride (22 éases)
were most frequently encountered. These problems were easily resolved

in almost all cases, as was the one reported case of excessive mercury



Table 4O, Number of Problems Uncovered by Tests (N = 228)
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Number of problems Frequency Percent
0 173 75.%%
1 L2 18,4
2 9 3.9
3 3 1.3
5 1 0.4
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content. In the case of iron, four out of eleven problems were not
solved to the water operator's satisfaction. In the categories of
dissolved solids (1 case) and hardness (13 cases) the problems were

more often not resolved than the reverse.

D. Summarz

In this chapter we examined certain technical aspects of the water
system. Capacity as expressed in terms of the ratio between maximum
daily usage and daily rated capacity, or as‘determined by the past
experience of the system in terms of interruption of the water supply,
does not appear to be a problem for approximately three-fourths of the
municipalities. Where shortages do exist or threaten, they are not
found to relate consistently to other system or municipal characteristics.

Almost ninety percent of the municipalities meter the water that
is delivered to residential, commercial, or industrial users. However,
in only about 60 percent of the municipalities does the water system
have knowledge about how much water is wunaccounted for, and in only 25
percent of the systems does the unaccounted for water amount to less
than 10 percent of all water produced. Only two-thirds of the systems,
furthermore, reported that their pipe systems were generally well mapped.
The level of technical management was found to be higher in larger,
more affluent municipalities.

The data we collected on the testing program reflected much
ignorance and confusion on the part of water plant operators. The
answers freqqently were appareptly contrary to common sense and the
information we obtained from the Illinois Environmental Protection Agency.

However, nowhere in the State were we able to find a centralized data
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system which allowed us to compare reported testing procedures and

frequencies against actual data. The general confusion surrounding

testing also is reflected in the widely discrepant answers regarding

the water tests given by the water systems operator and the mayor.
“In many municipalities these important decision makers for the water
system do not agree on what type of tests are performed to determine

the safety of public water supplies.
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VII. DISCUSSION

In the preceding analysis we have reported both desgriptive material
and some analytical relationships on municipally owned water systems in a
Soipercenﬁ sample of Illinois municipalities. The amount of descriptive
information is extensive and helps further delineate an important segment
of local service provision about which very little is known by the general
public, or, frequently, by the people charged with the responsibility for
it (Afifi and Bassey, 1969). The purpose of this chapter is not, however,
to summarize the descriptive material, but to reflect on the findings of
our analyses.

As part of our bbjectives we intended to analyze the relationship

‘between selected water system variables (our dependent variables) and

other characteristics of the water system as well as other characteristics
of the municipality.

The rationgle for this strategy is based on other analyses for which
both organizational and city characteristics have been found related to
local govermment performance (Clark, 1573). Most of this research has
been based on small samples or -has been done on largé metropolitan centers.
The present research was baséd on a relatively large sample of small and
medium~sized Tllinois cities.

Based on previous research and the availability of data (for the
smaller municipalities the availability of data is restricted), we
selected vériables to represent the demogréphic characteristics of the
municipality (size and growth), the relative affluence or resources of
the municipality, (per capita municipal expenditures and median housing
value), and the type of municipal government (presence of a city manager
or—nof). This set of variables was expected to relate to the type bf

decision making as well as the performance of the water system.
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In addition, we selected variables which we called water system
characteristics, but which tend to be highly related to city characteristics
as well., We selected size of the water system in terms of the number of
gallons produced annually. The percent of water allocated to industrial
usage was the second system characteristic we used. The percent of the
water system's labor force which was employed full time indicates the
relative degree of autonomy accorded the water system within the munici-
pal structure. Finally, the perceﬁt of employees with some college edu-
cation and the level of certification of the employees are used as measures

of the quality of the labor force.

As part of the analysis, we divided our sample into three subcategories:

the suburbs of the two largest metropolitan centers (Chicago and East St.
Iouis); the suburbs of the medium-sized metropolitan centers, and the
municipalities which we considered nonsuburban. Given the strong impact

of metropolitan centers on the surrounding municipalities, especilally in
terms of infringement upon local autonomy, it was judged that the analysis
should be performed separately for these three types of municipalities. It
can be reasoned that the relationship between municipal characteristics and
the water system performance variables would be strongest in the most auto-
nomous, nonsuburban communities, the weakest in the municipalities which
form the suburbs of largest metropblitan centers, while the suburban muni-
cipalities surrounding the intermediate metropolitan centers would exhibit
relationships between dependent and independent variables which would also
be intermediate between the nonsuburban municipalities and the suburbs of
the largest centers. TFor example, it was expected that planning in suburban

municipalities would be more a function of the general environment of these
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municipalities (dense population, competition between municipalities for
resources) than of particular characteristics of individual suburban
municipalities.

Contrary to the expected relationship between municipal character-
istics and water system performance, with the deéreasing impact of metro-
politan dominance, we expected the independent variables made up of waterk
system characteristics to be rélatively unaffected by metropolitan domihance.

The zero-order correlation coefficients which we reported in chapters
four, five and six do not correspond completely with our expectationé.
Although‘there are exceptions, the general pattern indicates no systematic
pattern of relationships between our dependent and independent variables.
Nor did we find systematic differences between the subsamples based on
different degrees of metropolitan dominance.* On the other hand we found
the relationships between dependent and independent variables to repeatedly
change signs from one sample to the next.

There are two general explanations why the model of analysis we used
yielded these results. On the one hand, the model may be relevant and
appropriate, but the implementation was inadequate. On the other hand,
the model may be inappropriate or incorrect, even though it was put

together in a satisfactory manner,

* We also analyzed the data for the total sample without subdividing it
according to urban dominance. The relationships in the total sample were

found frequently to be weaker than those found in the subsamples.
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The implementation of the model deals with the selection of variables
and the quality of measurement. 1In all research where the researcher is
dependent on others to provide the necessary data, the ultimate selection
of variables may have been dictated as much by concern for availability
of data as by theoretical precision. 1In the present analysis this is also
the case: many of the independent variables are not directly tied to more
generglizable concepts. However, a similar set of variables has proven
to be of utility in an’analysis of municipal grantsmanship (van Es and
Rexroat, 1975).

The selection of variables may not be faulty as much as the measure-
ment of the selected variables may be inadequate, More than sixbty percent
of the water system operators had received a high school level diploma or
less. Previous studies have noted that respondents at this educational
level frequently have more trouble understanding and responding to inter-
view questions than do better educated persons. The responses to the
questions on testing indicate, at least in that area, an inability by
some respondents to properly understand the question. However, checking
of the interview schedules for similar areas of concern, including occa-
sional rechecks with water systems, did notrindicate any persistent types
of problems with the data. Although we are confident that our data will
- stand the test of reliability, other sources of information on water
systems necessary for rechecking data unfortunately are not available.

Ieaving the matter of data quality aside it would be Worth considering
the possibility that the absence of expected relationships is due to the
fact that the model used to analyze the data is not appropriate for water

systems.

[POR—



~69~

The analytic model is based on the premise that on a comparative
basis municipalities differ from one another in a way which is systematic
and can be predicted. The variables we use both for the dependent and
indepeﬁdent varisbles show that'considerable differences exist between
municipalities but apparently the differences in.decision making, planning
and financial management, and technical management between the different
water systems cannot be predicﬁed‘from the set of independent variables
in the model.

It is, of course, possible that new, different and better measures
of the dependent and independent variables will result in successful pre-
dictions. However, an alternative explanation is that at this particular
point in time water systems are not appropriately analyzed by the model
used because it 1s an attempt to relate municipal characteristics to

policy outcomes and it makes the assumption that the municipal governments

- actively pursue improved water system performance.

We stated in the early paragraphs of this report that Illinois
citizens appear to assume that an ample supply of quality water will
always be there. Our data lead us to conclude that many water systems
are also dperated on such an assumption.

Most water systems have, of course, been in operation fop‘a long
period of time. The technology involved is well known and frequently
simple enough to allow lowly skilled personnel to operate the system in
a routine fashion. The information gathered in this study, while cer-
tainly not indicating that water systems in Tllinois are in serious
immediate danger of collapse, does indicate that many systems suffer from
benign neglect interspersed with only occasional attention to financial

and technical detalls when a specific crisis demanding some action occurs.
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If, indeed, benign neglect with occasional action rather than active
pursuit characterizes the way water systems in Illinois municipalities
are operated, it Would certainly explain why our analytical model was
found to have little utility.

In terms of practical considerations it appears that Illinois water
systems have been able to operate as they do because few obvious problems
have arisen up to this point. Water generally has been of good quality

"and in adequate supply. However, the water systems do not appear to be
in a poéition to respond well to changing circumstances. The low educa-
tional levels attained by many of the water operators do not prepare them
for the increasingly more complex and diverse demands which may be placed
upon them and their systems by both théir immediate superiors and outside
regulatory agencies. Added to this, we have seen a relative lack of com-~
munication (nearly 80 percent disagreement in at least one éf the areas
under question) between the mayor and the water operator in regard to
shared informmation concerning the water system. And in another instance
we found that almost 45 percent of the municipalities do not engage in
any formal planning, while another 10 percent are only now in the process
of developing a plan. It seems, therefore, that many systems do not see
the necessity for long-range planning. On the contrary they appear to

be run on the assumption that they need little attention and that changes
occur gradually.

In the past, changes in either the quality, the supply, or the demand
for water have no doubt overwheimingly been of a gradual nature. However,
it is likely that the current concern with improved water quality standards

will lead to demands for rapid changes in municipal water systems. Our

hin sniad
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" research leads us to believe that many municipal water systems are not

organized to respond effectively to such challenges to estab.ished routine.
Depending somewhat on the nature of future changes, it 1s quite probable
that the relative unpreparedness of the municipal water systems will lead
to a greater direct participation of the State and Fedgral government s

in local water system operations. While this role of the State will likely
involve setting standards, it must be realized that if the State and Fedéral
agencies are placing new demands upon water systems, they should anticipate
that many local systems are not prepared to respond to new and complex
standards. Therefore, both the State and Federal govermments may find
themselves forced into more active participation in the affairs of local
water systems, which will 1ikely not only be in the form of providing
financial aséistance, and expansion of such roles as testing for water -
quality and approving expansion plans, but may even involve overseeing

the proper allocation of local resources.
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Means and Standard Deviation of the Variables Used in the Correlations

DEFPENDENT VARIABIES

Political control over water
system decision making

Water system planning
Existing low pressure
procedures

Index of financial
management

Ratio of maximum use divided
by daily rated capacity

Index of shortages

Index of technical
administration

INDEPENDENT VARTIABIES

Number of gallons of water
produced in 1973

Percent of water for indus -
trial use in 1973

Ratio of full-time to
total employees

Ratio of college to total
employees

Certification of water
system employees

Population size

Population change 1960-70

Municipal expenditures in

1970

Metro

1 2 3
3.69 3.58 3.29
1.39 1.53 1.26
1.65 1.67 1.99
1.86 1.80 1.84
1.65 1.87 1.88
1.19 1.24 1.17
1.54 1.71 1.46
1.50 1.58 1.59
0.75 0.83 0.75
0.29 0.43 0.35
0.19 0.22 0.36
0.49 0.56 0.74
1.07 0.91 0.77
0.84 0.85 0.88
2h26.91 2756.55 1773.21
4069.82 4213.75 3251.15
18.95 19.49 21.28
31.73 31.47 32.16
0.79 0.76 0.84
0.31 0.3k 0.43
0.17 0.15 0.22
0.2h 0.25 0.25
3.02 2.96 2.95
1.25 1.0k4 1.02
4361.06 4279.02 10322.15
5523.02 7257.47 9146.98
0.08 0.22 1.66
0.19 0.37 6.95
53.80 45,93 61.23
26,38 25,86 29. Lk




Median housing value in
1970

Presence of a city manager

_75_

Metro
1 2 3
X 11110.99 15568.87 23469.56
SD  3L57.92 - L6622, 32 9356.26
be 0.0k 0.09 0.46
SD 0.21 0.29 0.50
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APPENDIX B

Mayors' Schedule

(Relevant material begins with question #37.)
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(Please circle one number code for each question unless otherwise spectified.)

Municipal Government and Services

1. Do the residents of your municipality pay taxes to the following separate

taxing bodies?

o o®

[<P o]

= ST & (Y ¢

Park district .

Sanitary district .

Mass transit district .

Water district
Fire district .
Health district .

Library district

Other, please specify .

Yes

I T = S S e S

employ, excluding firemen and policemen?

2.
men and firemen?
3.
4,
municipality?
5.
municipality?
6.

service?

How many full-time policemen are employed by your

How many full-time firemen are employed by your

What percent of all full-time municipal employees are under civil

How many full-time workers with college degrees does your municipality

=z
o

NN NN NN NN

14

15

16

17

18

19

20

21

How many full-time workers does the municipality employ, excluding police-

225,23

24,25

26,27

28,29

30->31

[—




7.

8.

9.

10.
11.

12.

13.

14.

...'79..

Have any of the following groups of employees engaged in collective
bargaining?

Yes No

a. Policemen . 1 2 32
b. Firemen . 1 2 33
Cc. Sanitation workers 1 2 3u
d. Street maintenance 1 2 35
e. Library employees . 1 2 36
f. Hospital workers 1 2 37

Have municipal employees ever organized a strike, including ''blue flue," etc.?

Yes . . . 1 3
No . . . .2
Does your municipality have .
Yes No
a, A full-time mayor or village president? . 1 2 39
b. A city manager or village administrator? 1 2 ¥0
¢. A mayor-council form of government? . 1 2 ¥1
d. A commissioner government? 1 2
e. Bipartisan elections? . 1 2 43
f. At-large elections? 1 2 Wy
How many council members are there? ; 45546
How many council members have been re-elected at least once? ‘ 47,48
How many council members have been on the council at least
since 19657 : 49550
What percent of votes did you get in the last election?
% or ( "~ votes out of total votes) si1,s2
Not applicable (not elected by popular election) . . . 00

In what year did you £irst come into office? 19 53554

b2 |
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15. What were the two largest allocations for the 1973 revenue-sharing funds
of this municipality?

1)
2)

16. Is the state Environmental Protection Agency (EPA) currently threatening
or taking action against your municipality? :
: D - T |

No (Go to ®.18a) . . . . 2

(If Yes)
17. Are the alleged violations in the following areas?

Yes No

a. Water . .1 2

b. Sewage treatment .1 2

c. Landfill .1 2

d. Air . .1 2

~e. Noise abatement . .1 2

Planning

18a. Has there been a comprehensive plan developed for your community?

Yes e e e e 4 e e e s

No (Go to @.21) . v « o o o s o« o 0n o + 2
Plan being developed--

(Answer b then skip to €.21) . . . . + . 3

(If Yes or Plan betng developed)

b. Who developed the comprehensive plan for your municipality?
(Cirele one number) ‘

The municipal planning office . . . . . . . .
Regional or county planners . . . . . .

Consultants . . . . . « « ¢ « ¢« « o ¢ « o« «
Other (Spectfy) « o« « « o o o o o o o o o o &

I N

55,56

57,58

59

60
61
62
63

64

65

66
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19a. Has your municipality benefited from the comprehensive plan?

Yes . .1 67
No (Go to §.20) . .2
b. In what way has your municipality benefited? 68569
(GO TO Q.21)
(If No)
20. Why didn't your municipality benefit?
70571

21. What is the most useful thing planners could do for a commﬁnity like yours?

72
73-75
76-78
79|BK
801
1-7 |DUP
22a. Has your municipality ever
applied for a grant in . (If Yes) (If Yes)
b. In what year|c. Did your city|d. In what
did your city| receive funds |year were
Yes No|_ first apply? | from the grant?| funds received?
Yes No
(1) Urban renewal? 1 2 19 1 2 - 19 8-13
(2) Public housing? . .1 pA 19 1 2 19 14-19
(3) Community development? 1 2 19 1 2 19 20-25
(4) Sewage treatment? . 1 2 19 1 2 19 26-31
(5) "Planning"? . .1 2 19 1 2 19 32-37
(6) Parks and recreation? . 1 2 19 1 2 19 38-43
(7) Mass transit? . .1 2 19 1 2 19 44-49
(8) Public safety and
law enforcement? 1 2 19 1 2 19 50-55
(9) Water (for
drinking)? 1 2 19 1 2 19 56-61




23.

(1

(2)

(3

(4)

(5)

(6)
(7
(8)
9

(10)

24.

~82 -

Do you have enough of the
following facilities in your
municipality to meet the

b. Can they be found within easy

demand? a. In your reach outside your
Municipality municipality?
Yes No Yes No
Parks and sports fields,
such as baseball
diamonds . . . . . . . . .1 2 1 2 62,63
Indoor sports facilities,
other than public
schools B | 2 1 2 64565
Swimming pools . . . . . . .1 2 1 2 66567
Indoor and/or outdoor
movie theaters . . . . . . 1 2 1 2 68569
Playhouse or stage
theater . . . . . . . . .1 2 1 2 70,71
Library . . . . . .. . . .1 2 1 2 72573
Hospital . . . . . . . . . .1 2 1 2 74575
General practitioners . . . 1 2 1 2 76577
Dentists . . . . . . . . . .1 2 1 2 78579
go|2
1-7|DUP
Ambulance . . . . . . . . .1 2 1 2 859

Environmental Quality

If a resident of the municipality phoned your office to report what you felt
to be an environmental quality problem or violation, to whom or what office
would you report the problem or refer the caller?

Office of (Specify title)

10511

No office . . . . . . . . 97

e ieaad

(SRS
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25.

26a.

27a.

28,
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During 1973, did your municipality .

Yes No

a. Fine or prosecute any noise violators, excluding

hot-rodders and noisy parties? . . . . . . . .. . . . . . 1 2 12
b. Have to warn any noise violators, excluding

hot-rodders and noisy parties? . . . . . . . .. . . . . .1 2 13
c. Receive any complaints from residents about 'noise",

excluding hot-rodders and noisy parties? . . . . . . . . . 1 2 14
d. Fine or prosecute any water polluters? . . . . . . . . . .1 2 15
e. Have to warn any water polluters? . . . . . . . . . . . .1 2 16
f. Receive any complaints about water pollution? . . . . . .1 2 17
g. Fine or prosecute any air polluters? . . . . . . . . . . . 1 2 18
h. Have to warn any air polluters? . . . . . . . . . . . . .1 2 19
i. Receive any complaints about air pollution? . . . . . . .1 2 20

Energy

As a result of the energy shortage, have municipal public services been
cut back or otherwise altered in your municipality?

YeS « v v vih v e e e oW 1 21
No (Go to Q.27a) . . . . 2

(If Yes)

b. How? 22,23

One year ago, approximately how many gasoline service stations were there
in your municipality?
stations a24-2¢

b. Currently, how many stations are there? stations 27-29

Have new home owners in your municipality experienced any difficulty in
obtaining any of the following utility hookups?

Yes  No
Electricity . . . 1 2 30
0il . . . . .. 1 2 31
Natural gas 1 2 32
Propane 1 2 33



29.

30.

3la.

(01)
(02)
(03)

(04)

(05)

(06)
(07)
(08)
(09)

(10)

(11).

Bl

Sewage Treatment System

What percent of the residences in this municipality are hooked up to the
sewage treatment system?

2

° 3436

(OR # hooked up out of total # of residences)

Approximately how much money has been spent on major capital additions to
the sewage treatment plant since 19707

$ 37740

Certain groups may attempt to influence the policies of the sewage treatment
system. How important are the following groups in influencing the policies,
other than rates, of the sewage treatment system? ’

Very Somewhat Not
important important important
Residential users . . . . . . . . . . . . . 1 2 \ 3 41
Large volume users . . . . . . . . . . . .1 2 3 42
Citizens groups B | 2 3 43

Bond holders or financial _
underwriters for thebonds . . . . . . . . 1" 2 3 uy

Sanitary board, commission,

district authority . . . . . . . . . . . .1 2 3 45
Real Estate Development Firms . . . . . . , 1 2 3 46
Il1linois Commerce Commission . . . . . . . 1 2 3 47
Municipal édministration P | 2 3 4
Environmental Protection Agency (EPA) . . . 1 2 3 59
Consulting engineer . . . . . . . . . . .1 2 3 50

Community Development Corporation
or Chamber of Commerce . . . . . . « . . . 1 2 3 51

b. Which group (01-11) is most important? 52,53

c. Which group (01-11) is the second most important? 54,55

S
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32.

33.

34a.

35.

36.

37.

38.
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Is there a written plan or report which has analyzed the current and future
needs of the sewage treatment system in this municipality?

Yes .1 56
No (Go to @.37) 2
Plan being developed (Go to &.35) 3
Don't know (Go to @.37) 8
When was the plan written? 19 57,58
Don't know . . 98
(If 1971 or after, Go to Q.35)
Has the plan been reviewed in the last three years?
Yes . . . . . v v 0w .1 59
No (Go to @.35) . . . . . 2
(If Yes)
b. By whom? 60
(Title or position)
What were the reasons for having the plan formulated?
61,62
Have the contents of the plan been publicized in the local news media?
Yes . . . 1 63
No . .. .2
Water System
Is the water facility for your municipality privately, regionally, or
publicly owned?
Privately owned (Go to @.41) . . . 1 6
Regionally owned (Go to ¢.41)
Publicly owned . . . . . . . . . . 3
(If publicly owned)
Is detailed cost information on the water system available to you?
Yes . . . 1 65

No .. .. 2



39.

40.

4]1.

42,

43,
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Of the total water system funds received during 1973, how much money was
allocated to the following?

Information (Don't
None not available know)
a. Interest paid on bonds or
long-term loans . . . . § [] [1 N 66-69
" b. Payments to general
municipal fund . . . . . § [] [1 [] 70-73
c. Operating, maintenance,
and administrative
expenses, including ‘
wages . . . . .. ... $ [] [1 [] 7877
78,79 |BK
E
1—7IDUP

Since 1970, how much has the water works spent on capital additions for the
water facility, such as on the plant or for equipment?

$ 8-11
None . . . 9997
Don't know 9998

Is there a written plan or report which has analyzed the current and future
needs of the water system of this municipality?

Yes R .1 12
No (Go to @.47) v v v v v v v v v v v .2 '
Plan being developed (Go to @.45) . . . 3
Don't know (Go to @.47) . . . . . . . . 8
Was the plan designed mainly to be concerned with only one major activity,
such as drilling a new well, or does it recommend a series of activities
for a period of years?
One major activity (Speeify)
13
Series of activities . . . . . . . . . .7
When was the plan written? 19 14,15
Don't know 98

(If 1971 or after, Go to Q.45)
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44a. Has the plan been reviewed in the last three years?

YEeS © . v v e e e e e . w1 16
No (Go to @.45) . . . . . 2
(If Yes)
b. By whom? 17
(Title)

45. What were the reasons for having the plan formulated?

18519

46. Have the contents of the plan been publicized in the local news media?
Yes A | 20
No . .. .2

47. Approximately what percent of the total water supply for your municipality
comes from the following sources?

o®

Surface Water, such as reservoirs or rivers . 21~23
Ground Water, such as well or springs . % o24-26
Purchased Water, purchased from other utilities % 27-29
TOTAL 100%
48a. Given your current water system, will your municipality have an ample
supply of usable water through 19807
Yes (Go to @.49a) . . . . 1 30
NO v & v v v v e e e 2

(If No)
b. What do you see as the problem? 3133




49a,

50a.

51a.

Is the water

(If Yes)

b.

How many

Is the water

(If Yes)

b.

How many

Is the water

(If Yes)
b. How many
c.

~88-

tested for nitrogen or nitrate?
Yes . . . . . 0000 0. a1 34
No (Go to Q@.80a) . « « « « + . 2
Don't know (Go to @.50a) . . . 8

times per month is it tested for nitrogen or nitrate?

times per month 35,36

tested for iron?
Yes . . . . o 0 000 o 0.1 37
No (Go to Q.81a) . . .
Don't know (Go to §.51a) . . . 8

times per month is it tested for iron?

- times per month 38,39

tested for coliform?

Yes s e e e e ; D | u0
No (Go t0 Q.b82a) . .
Don't know (Go to Q.52a) . . . 8

times per month is it tested for coliform?

times per month 43,42

Does your office receive the coliform test results routinely, only
when there may be a problem, or never?

Routinely . . . . . . .. . .. .. . .1 43
Only when there may be a problem .

Never . . . . . ¢« ¢« v v ¢« v ¢« v « o« .. 3




St

52a.

53.

54.

Does your office have any set procedures it would take if your water
system developed a problem of severe low pressure?

Don't know . . . . . 98

(-1 S yn
No (Go to @.55) « « « . . 2
(If Yes)
b. What procedures would be taken by your office?
45546
In the event you are out of town, is someone else designated to carry
out these procedures?
Yes | L7
No . . . .2
Are these procedures written down any place?
Yes . . . 1 48
No . . . .2
~In some systems it is possible to determine what proportion of the total
water supply cannot be accounted for in terms of use. What proportion
of your water supply is unaccounted for?
%  no,50
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56a. In many towns certain groups attempt to influence the water rate schedule.

How important are the following groups in influencing the rate schedule

in your municipality? N

(01) Residential users

(02) Large volume users .

(03) Bond holders or financial
underwriters for the bonds

(04) Citizens groups

(05) Water board, commission,
district, authority, or
private company .

(06) Real Egtate Development firms

(07) 1llinois Commerce Commission .

(08) Municipal administration .

(09) Consulting engineer

(10} Community Development
Corporation of
Chamber of Commerce .

‘b. Which group (01-10) is most important?

C.

Which group (01-10) is the second most important?

Very Somewhat Not
important important important
1 2 3
1 2 3
1 2 3
.1 2 3
o1 2 3
.1 2 3
1 2 3
.1 2 3
1 2 3
1 2 3

51

52

53

54

55

56

57

58

59"

60

61562

63,64

vl
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57a. How important are the following groups in influencing the decisions on
major capital expenditures for the water system? :

9L

(01)
(02)

- (03)
(04)

(05)

(06)
(07)
(08)
(09)

(10)

(11)

b.

C.

important. important . important

Very

Somewhat

Not

Residential users
Large volume users .

Bond holders or financial

~underwriters for the bonds

Citizens groups

Water béard, commission, district,
authority, or private water
company .

Real Estate Development firms
Illinois Commerce Commission .

Municipal administration . . . . .

Consulting engineer

Community Development Corporation
or Chamber of Commerce

Environmental Protection Agency
(EPA)

1

.1

Which group (01-11) is most important?

2

2

Which group (01-11) is the second most important?

THANK YOU FOR YOUR COOPERATION

3

3

. 65

66

67

68

69
70
71
72

73

74

75

76577

78579

804
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APPENDIX C

Water Operators' Schedule
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Quest. #
6/74 University of Illinois Study 172
Survey Research Laboratory Intvr, #

(Please circle one number code for each question unless otherwise specified.)

1.

_93_

OFFICE USE ONLY

Municipal Services and Economic Development Survey

Water Plant Operator Questionnaire

What communities were served by this water utility in 19737

Name of Community

What is the title of the person or group who has the authority for .

a. Purchasing materials necessary for system operation, for example,
0il, chemicals, etc.?

b. Purchasing or contracting for system services, for example, repair

or maintenance work?

c. Capital expenditures for system improvement?

d. Collecting revenue, billing, or suggesting rate changes?

14=19

20725

26731

32737

38743

blylt 5

k647

LBsy49

50551



5a.

—9&5

What percent of your water source is surface water?

9
]

None (Go to §.7) . . 000

The following questions deal with matters since 1970. If your information
does not go back to 1970, from what year do you have information?

From 1970 . . 1
From 1971 . 2
From 1972 . . . 3
~ From 1973 , . . 4

52754

55

Has the water utility had a shortage, or threatened shortage of surface water?

YES v ¢ ¢« o o o o + o 1
No (Go to @.6a) . . . 2

(If Yes)

'b. What was the reason for the shortage?

c. How did you become aware of the problem(s)?

d. Was curtailment or restriction of service necessary?
Yes . . .1
No . . . 2

e. Have the problems been resolved?

O I |
No (Go to Q.68a) . . . 2

(If Yee)
f. How?.

56

57,58

59,60 -

61

62

63,64
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6a. Has the water utility had any complaints with the quality of the surface
water supply, such as taste, odor, color or safety?

Yes & ¢ ¢ 4 4w . W

No (Go to @.7) . . .

(If Yes)
b. What kinds of complaints and how many of each?

Complaint Number

c. What is the largest number of complaints you ever got in a single
week in 19737

d. Was curtailment or restriction of service necessary?

Yes . . .

e. Have the problems been resolved?

Yes . . ¢ . . .

No (Go to §.7) . . . 2

(If Yes)
f. How?

7. What percent of your water source is ground water?

9
]

None (Go to @.13) . . . 000

8. The following questions deal with matters since 1970. If your information

does not go back to 1970, from what year do you have information?
From 1970 . . .
From 1971 . . .
From 1972 . . .
From 1973 . . .

A v N

65

66768
69771

7274

75576

77

78

79|BK
ao|1

1-7|DUP

10712

13



9a.

Has the

_96_

water utility had a shortage, or threatened shortage of ground water?

YEesS & & ¢« o e o o o o 1 1y
No (Go to Q.10a) . . . 2

(If Yes)
b. What was the reason for the shortage? 15516
c. How did you become aware of the problem(s)? 17518
d. Was curtailment or restriction of service necessary?
Yes . . .1 19
No . . .2
e. Have the problems been resolved?
YeS e o 3 e » e & s 1 20
No (Go to Q.10a) . . . 2
(If Yes)
f. How? 21,22

10a. Has the

(

b.

c.

supply,

water utility had any complaints with the quality of the ground water
such as taste, odor, color, or safety?

Yes & v ¢ ¢ o v o . W1 23
No (Go to @.11) . . . 2

If Yes) _
What kind of problem(s)? 24,25
What is the largest number of complaints you ever received in a single

week

in 19737

26527




11.

12a.

-97-

d. Was curtailment or restriction of service necessary?

Yes . . . 1
No .. .2
e. Have the problems been resolved?
Yes . 4o v o eie oW 1
No (Go to @.11) . . . 2
(If Yes)
f. How?
Do you receive any of your ground water from springs?
Yes . . .
No .. .2
Do you receive any of your ground water from wells?
b =T T |
No (Go to Q.13) . . . 2
b. How many wells does the water system have?
c. What are the depths of the three deepest wells?
' Well #1
Well #2
Well #3
(If ALL wells are less than 50 feet deep.)
d. If you were to drill a deeper well would you probably have a severe
salinity problem?
Yes . . . 1
No .. .2

28

.29

30,31

32

33

34935

36738

39741

4274y

45



13.

14,

15a.

-98-

What percent of your water source is purchased water?
9

6 46748

None (Go to @.17) . . 000

The following questions deal with matters since 1970. If your information
does not go back to 1970, from what year do you have information?

From 1970 . . . 1 49
From 1971 . . ., 2
From 1972 . . . 3
From 1973 . . . 4
Has the water utility had problems with the amount of water it could purchase?
' YES . v v v ¢« 4 o e o1 50
No (Go to Q.16a) . . . 2
(If Yes)
b. What kind of problems? 51552
c. How did you become aware of the problems? ‘ 53554
d. Was curtailment or restriction of service necessary?
Yes . . . 1 © 55
No .. .2
e. Have the problems been resolved?
Yes . . . . ... .1 .58

No (Go to Q.16a) . . . 2

(If Yes)

f. How? ’ 57558
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16a. Has the water utility had any problems with the quality of the purchased

17.

18.

19.

water supply, such as taste, odor, color, or safety?
Yes ¢ v 4 4 e o o o o 1 59
No (Go to Q.17) . . . 2

(If Yes)
b. What kind of problems? ’ 60,61

c. What is the largest number of complaints you ever received in a single
week in 19737

62363
d. Was curtailment or restriction or service necessary?
Yes . . . 1 64
No . . .2
e. Have the problems been resolved?
Yes .+ v 0 v e o0 w1 65
No (Go to Q.17) . . . 2
(If Yes)
f. How? 66567

What is the utility's rated daily capac1ty, on the basis of filters, pumps,
or other limiting factors?

gallons/24 hours gg=72

In 1973, how many gallons per day of water did you provide on the average
in a 24 hour period?

gallons/24 hours  73-77

78:79|BK
802
1_7|DUP

In 1973, what was the maximum amount of water you provided in a 24 hour
period, that is, the largest amount on any single day?

gallons/24 hours 8~12



20a.
for:

(1) Coliform?

(2) Mercury?

]

8 (3) Nitrogen/

7 nitrates? .
(4) Iron?

(5) Flouride?

(6) Hardness?

(7) Dissolved
Solids?
(For each '"Yes

answer Columns
b and c)

Yes

1

n
3

Is the water tested

No

2

(If Yes, tested)
b.
How many times
per month is
it tested for .

/month

/month

/month

/month

/month

/month

/month

C.

Since 1970,
have your tests
ever indicated

a problem

lwith water ready

for consumption?

Don't

Yes No  know
1 2 8
1 2 8
1 2 8
1 2 8
1 2 8
1 2 8
1 2 8

(For each "Yes",

answer
Columns d and e)

) e.
(If Yes, problem) Was the
d. problem solved
To whom did you to your (If Yes, solved)
report the problem satisfaction? | f. How?

(Title, not name) Yes No
1 2 13-21
1 2 22-30
1 2 31-39
1 2 40—48
1 2 49-57
1 2 58-66
1 2 67-75
(For each
".YeS ",
answer

Columm f)
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21. Does your water plant have its own private laboratory for conducting tests

on water samples?

Yes . . . 1 76

No ... 2

22a. Do you send out water samples for testing by other organizations?

Yes v ¢ ¢ ¢ e+ o . o 1 77
No (Go to @.23) . . . 2

78,79|BK
eo|3
1-7|DUP
(If Yes)
b. To whom do you send the samples and what tests are conducted on them?
8-10
23. How many gallons of water did you produce in 1973?
million gallons 371
24a, What percentage of the water you
produced in 1973 went toward:
b. Is all of it metered?
Percent Yes No
‘ (1) Residential use? . . . . . % 1 2 15~17
(2) Commercial use? . . . . . % 1 2 ' 18-20
(3) Industrial use? . . , . % 1 2 21-23

25. How much of the water you produced in 1973 was unaccounted for?

% (or

~million gallons out of total)

Donit know » + ¢ o+ o . 98 24,525

26. How well-mapped are the pipes of your system?

All parts of system well-mapped . . 1 26

Some areas well-mapped, other areas
poorly or not mapped . . . . . . 2

No accurate maps . « « » o = o « o 3

Don't know . . ¢ ¢« ¢ ¢« ¢« ¢« o « o + 8



27.

28.

29.

30.

-102-

What year did your current water rate schedule go into effect?

(If schedule went into effect prior to 1965, skip to Q.29)

19

27528

Were any of the following major reasons for any rate increases in the current

water schedule . . . (Circle one number under "Yes" or "No" for each item.)
Yes Mo
a. An increase in operating and maintenance costs? . . . | 2
The replacement of depreciated or obsolete plant or
equipment? . . . . . . . . . . .. o v e e e e e e . 1 2
The installation of major additions to plant capacity? . .1 2
An attempt to decrease water usage? B | 2
e. Some other reason? (Specify)
1 2
Who.determines-the water rates schedule? .(Ciréle gﬁg_nuﬁber)
a, Mayor . ... . . . o . s o s e e o o & o 1
b. Council . . . & . ¢ v o ¢ o « o « & . . 2
c. City Manager . . . . v ¢ ¢ ¢« ¢« o « + « . 3
d. Water company . . . . o . T
e. Water board, commission, disfrict, or |
authority . . . o s e s s o s s 4 s+ & D
f. 1Illinois .Commerce Commission (ICC) . . . 6
g. Other (Specify) 7
Does the water system do any of the following to
decrease the usage of water? (Circle one number
under "Yes" or "No" for each item.) (If Yes)
: b. Is this done
every year
(1) Surcharges or demand charges (sprinkling,
air conditioning, or other)? I | 2 1 2
(2) Promotion campaign (newspaper, TV,etc.)? . 1 2 1 2
(3) Summer adjustments of rates? . . ., . . .1 2 1 2
(4) Summer restriction on usage? . . I | . 2 1 | 2
(5) Other (Specify) 1 2 1 2

29

30
31

32

33534

3.5

36

?

37538

39,40
H1s42
YN

W5-47

[

[ORPE— [

[—
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31.

32a.

33.

34a.

-103-

Who approves new trunk-lines? (Circle one number under "Yes'" or "No" for
each item.)

Yes  No
a. Mayor . . . . . ¢ . 4 i e v e el 2 48
b. Council . . . . . . .. .. .. .1 2 49
City manager . . . « o« « o « o « o o« 1 2 50
d. Water company . . . . « « &« « » « o 1 2 51
e. Water board, commission, district
or authority . . . . . . .+ .+ . .1 2 52
f. Illinois Commerce Commission (ICC) ., 1 2 53
g. Envirommental Protection Agency
(EPA) . .« v . o v v v e v e Wl 2 54
h. Other (Specify) 1 2 55,56
Is detailed cost information on the water system available to you?
Yes o . o o o o 0 o .1 57
No (Go to @.33) . . . 2
(If Yes)
b. How frequently is it updated? 585,59
Since 1970, how much has the water works spent for the water facility on
such capital additions as plant or equipment?
Approximately § 6064
None . . . . . .. .« . . « 00000
Does your office have any set procedures it would take if your water system
developed a problem of severe low pressure?
| Yes . .4 v . v . o1l s

No (Go to Q.37a) . . . 2

(If Yes)

b. What procedures would be taken by your office? 66567




35.

- 36.

37a.

(1)
(2)
(3)
(4)
(5)

(6)

38.

(1)
(2)
(3)
(4)
(5)

(6)

~10k-

In the event you are out of town, is someone else designated to carry out

these procedures?

Are these procedures written down any place?

Since 1965, has there been a
change in water demand (increase
or decrease for
| Yes No

Residential users? . . . . . 1 2
Commercial users? . . . . . 1 2
Industrial users? . . . . . 1 2
Public or municipality use? 1 2
Sale to other government

units? . . . . . .o 0L .1 2
Total consumption? . . . . . 1 2

Yes

No

Yes

No .
7

1 68

2

1 69

2

0-79|BK
8o |u

1-7|DUP

(If Yes, a change in demand)
b. Approximately what is the percentage

of increase or decrease?

g g
] or o

o
o®

or

o®
o

or

o°
o

or

e
o®

or

o°
o°

or

Increase Decrease

811
12715
16719

2023

24-27

28-31

How much increase or decrease in demand do you estimate in 1980, as compared

or

or

to 19737

Increase
Residential users? %
Commercial users? . . . . . %

o

Industrial users?

o

Public or municipality use?

Sale to other
government units?

°

e

Total consumption?

or

or

or

or

No
Decrease Ehﬂﬂ&i

o
o°

or

o®
o

or

o°
o®

or

oe
o®

or

o
o

or

e
e

or

32734
35737
38740

k143

BU~ 46

47-49

<

)
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39a.

40a.

41.

42,

-105-

Since 1970, has any additional capacity been added by your water system?
Yes .« . . 0 o v 0w o1 50
No (Go to @.40a) . . . . 2

(If Yes)
b. Where has this expansion taken c. Approximately what percent
place? additional capacity does
, it represent?
Place of expansion . Percent additional capacity
% 51-55
% 56-60
% 61-65
Will your water system need any additional capacity by 19807
Yes . . . . . o oo 001 66
No (Go to @.41) . . . . . 2
(If Yes)
b. What will this entail and at what approximate cost?
67,68
69-73

Were your answers based on your own estimate, or were they devised from a
technical plan or engineering report on the future of your water system?

Own estimate . . . . 1 74

Plan or report . . . 2

Is the water utility owned privately, regionally or municipally?

Privately . . . . . . . . . .1 75
Regionally . . . . . . . . . . 2
Municipally (Go to @.49) . . . 3
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43. 1Is theré a plan or projection which has analyzed the current and future
needs of the water system in this community?

Yes
No (Go to @.49) .
(Writing in progress (47)

44. When was the plan written? : 19
B (If 1971 or after, go to Q.48)

45a. Has the plan been revised in the last three years?
Yes .

No (Go to Q.46) .

(If Yes)
b. By whom?

{Title, not name)

46. What were thé reasons for having the plan formulated?

47a., Has the planrbeen submitted to any local municipal body or agency for
discussion or information?

Yes .
No (Go to Q.48)

(If Yes)

b. Which agency?

48. Have the contents of the plan been publicized in the local news media?
Yes
No .

N

1 76
2

77378

1 79
2

so|s

1-7|DUP

859

10511

1 12

5
13514
1 15

[Sp—
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49.

50.

51.

52a.

53.

S54a.

~107-

How many people are employed to work in your water system?

Of this number, how many employees are: ,
Part time?

- Full time?

How many water system employees are at each of the following levels of

certification?  (Please state number employed at each level.)

Not certified
Class A .
Class B
Class C

Class D

Of the total number of employees in this system, how many graduated
from college? : '

b. How many have some colelge education, but did not
graduate?

c. How many graduated from high school, but did not
attend college? :

d. How many did not graduate from high' school?

What,is:yOur job title?

"Are you certified by the State of Illinois as a water plant operator?

Yes .
No (Go to Q.55) . .

(If Yes) | ;
b. What class of ceftification? ) Class A .
N ’ Class B .

Class C .

Class D .

R .

16517

18,19

1
20,21

22523

24525

26527
28529

30531

32533

34,35

36537
38,39

boshl

42

43



-108-

55. What is the highest level of formal education you obtained?

Grammar school or less
Some high school

High school graduate
Some college

College graduate

Postgraduate degree .

Thank You For Your Cooperation.

U AR N

45-73|BK

7476

77779

840
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